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1. Introduction

1.1 What's the I/O Expansion Bus?

The LinPAC-51XXseries all support 1/0 expansion buses. The I/O expansion bus can be
used to implement various I/O functions such as D/I, D/O, A/D, D/A, Timer/Counter, UART, flash
memory, battery backup SRAM & other 1/O functions. Nearly all kinds of 1/0O functions can be
implemented on this bus.

Model 0s CPU | Flash| SDRAM | Ethernet Re:;ﬁim" USB| 1/0Slot | Audio
LP-5131 S
LP-5131-0D | Linux kernel| PXA270 | 000l 158 g ' 800 x 600 || YO ®xPansion | ves
LP-5141 7.6 320 MHz ) board optional|  ponpe
LP-5141-0D : Yes

1.2 Library-libxwboard.a

In LinPAC-51XX SDK, ICP DAS provides the library file — libxwboard.a which includes all
the functions from the I/O expansion buses which are used in the LinPAC-51XXEmbedded
Controller.

The libxwboard.a is designed specially for the 1/0 expansion buses on the Linux platform for
use in the LinPAC-51XXwhich can be used to implement various I/O functions. Users can easily
develop applications in the LinPAC-51XXby using either C or Java Language.

1.3 Demo program

Download the demo programs of I/O expansion buses into LINPAC-51XXcontroller from
LinPAC-51XXSDK, all of the demo programs are in C:\cygwin\LinCon8k\examples\xwboard\.

1.4 i-Talk Utility

LinPAC-51XXprovide ‘i-Talk utility’ that make it convenient for users to access the modules,
for more detail information please refer to:
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-5000/Ip-51xx/Ip-513x/user _manual/lp-5k user manual.pdf
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2. Wire Connection

=
o —_ = O = [ T = S T N
T2 ECETEEZZ2 292 =0 0 OO0
= = s % = 0= o o o o OO O (]
(XW304)

E T Model: XW304

2.1 Digital Input/Output Wire Connection

Please refer to the website below:

http://www.icpdas.com.tw/product/solutions/pac/upac/xwl107 hardware.html

2.2 Voltage Input/Output Wire Connection

Please refer to the website below:

http://www.icpdas.com.tw/product/solutions/pac/upac/xw304 hardware.html

2.3 RS-232, RS-422, RS-485 Wire Connection

Please refer to the website below:

http://www.icpdas.com.tw/product/solutions/pac/upac/xw506 hardware.html

I/O Expansion Board for LinPAC-51XX User’s Manual


http://www.icpdas.com.tw/product/solutions/pac/upac/xw107_hardware.html
http://www.icpdas.com.tw/product/solutions/pac/upac/xw304_hardware.html

ICP DAS

3. Expansion Boards

3.1 XW107: DI *8 + DO * 8

3.1.1 Specifications

Digital Input:

Channels: 8

Input Type: Dry, Source

Off Voltage Level: Open

Off Voltage Level: Connect to GND
Isolated: none

Overvoltage Protection: 60 VDC

¢ ¢ ¢ ¢ ¢ ¢

Digital Output:

Channels: 8

Output Type: Sink, Open Collector

Output Voltage: +10 VCD ~ 40 VCD

Max. Load Current: 200mA/channel at 25°C
Isolated: none

¢ ¢ ¢ 4 4

3.1.2 Pin Assignment

1
=
O
=
\ (XW107)

Note: There is no need to use GND and DO.PWR in XW107(non-isolated).
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3.1.3 Programming
< XW107_Init

Description:
This function is used to initialize the XW107.

Syntax:

[C]
int  XW2107_Init()

Parameter:
None

Return Value:
On success, returns zero.
On error, returns -1, XW107 or XW107i cannot be found.

9 XW107_Read_All_DI

Description:
This function is used to obtain all digital input value.

Syntax:

[C]
int XW107_Read_All_DI(void)

Parameter:
None

Return Value:
data : Ox00~0OxFF
1:open
0 : close to GND
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@ XW107_Read_One DI

Description:
This function is used to obtain each digital input value.

Syntax:

[C]
int XW107_Read_One_DI(int iChannel)

Parameter:
iChannel : The digital input channel No.

Return Value:
1:open
0 : close to GND

2 XW107_Write_All_DO

Description:
This function is used to set the digital output value for all channel.

Syntax:

[C]
void XW2107_Write_All_DO(int iOutValue)

Parameter:
IOutValue: The digital output value. Range: 0x00~ OxFF

Return Value:
None
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@ XW107_Write_One_ DO

Description:
This function is used to set the digital output value of the specific digital output channel No.
of the XW107. The output value is only for “0” or “1”.

Syntax:

[C]
void XW2107_Write_One_DO(int iChannel, int iStatus)

Parameter:
iChannel : The digital output channel No.
iStatus =1, Status is ON
iStatus =0 , Status is OFF

Return Value:
None

9 XW107_Read All_DO

Description:
This function is used to obtain digital output readback All channels.

Syntax:

[C]
int XW107_Read_All_DO(void)

Parameter:
None

Return Value:
0x00 ~ OxFF
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@ XW107_Read_One DO

Description:
This function is used to obtain digital output readback one channels.

Syntax:

[C]
int XW107_Read_One_DO(int iChannel)

Parameter:
iChannel : The digital output channel No.

Return Value:

1:0ON
0: OFF
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3.2 XW107i: DI*8 + DO * 8
3.2.1 Specifications

Digital Input:

Channels: 8

Input Type: Wet Contact (Sink/Source; Default)
Off Voltage Level: +4 VCD max.

On Voltage Level: +10 VCD ~50 VCD

Input Impedance: 10K Ohm

Overvoltage Protection: 60 VDC

Intra-module Isolation, Field to Logic: 3750 Vrms

L S S S T

Digital Output:

Channels: 8

Output Type: Sink, Open Collector

Output Voltage: +10 VCD ~40 VCD

Max. Load Current: 200 mA / channel at 25°C
Intra-module Isolation, Field to Logic: 3750 Vrms

¢ ¢ ¢ ¢ ¢

3.2.2 Pin Assignment

13 17 16 15 14 13 12 11 10 9 & 6 5 4 3 1
O 08000 0o0ooooooBeE e e =
OLOZOZOTOZOTOTOIOZOLOTOIOXOLNOX I
=T n-.c}h':'h',__g
5“33%5555%58
o0
O oo
\ (XW107i)

Note: the GND and DO.PWR is only for XW107i (isolated).

3.2.3 Programming

Please refer to 3.1.3.
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3.3 XW110: DI * 16

3.3.1 Specifications

Digital Input:
<+ Channels: 16
Input Type: Dry + Wet Contact
Dry contact (Off Voltage Level: Close to GND ; On Voltage Level: Close to GND)
Wet contact (Off Voltage Level: Close to GND ; On Voltage Level: +10 VCD ~ +50 VCD)
Overvoltage Protection: 60 VCD for wet contact
Intra-module Isolation, Field to Logic: 3750 Vrms

L S S S

3.4.2 Pin Assignment

12 17 16 15 14 13 12 11 10 ¢ 8 7 & 5 4 3 2 1
=2 0 00 0 0 00 600080 0e0;co60;0o o
DODDDDDDODDODDDDDD

g%ﬂﬁﬁgggmo:rhmmwmwrn
GCCacccoooobooooaoaonanai
=

\‘:’g (XW110i) )

3.3.3 Programming
& XW110_init

Description:
This function is used to initialize the XW110i.

Syntax:

[C]
int  XW110 _init()

Parameter:
None
Return Value:
On success, returns zero.
On error, returns -1, XW110i cannot be found.
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9 XW110_Read_All_Dl

Description:
This function is used to obtain all digital input value.

Syntax:

[C]
int XW110_Read_All_DlI(void)

Parameter:
None

Return Value:
data : Ox0000~0xffff

1:open
0 : close to GND

@ XW110 Read_One DI

Description:

This function is used to obtain each digital input value.

Syntax:

[C]
int XW110_Read_One_DI(int iChannel)

Parameter:
iChannel : The digital input channel No.

Return Value:
1:open
0 : close to GND

I/O Expansion Board for LinPAC-51XX User’s Manual
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3.4 XW304: Al*6+A0*1+DI*4+DO*4

3.4 1 Specifications

Analog Input:
O Channel: 6
Wiring: Single-Ended
Input Impedance: 1 MOhm
Range: +/- 5 VDC, 0 ~ +5 VDC (Default: +/- 5 VDC)
Overvoltage Protection: +/- 30 VDC
Sampling Rate: 4 KHz

Resolution: 12-bit

Isolation: none Jumper setting for Analog input
Analog input Range © +- 3vDC Analog input Range - 0~ +3VDC

Default
Analog Output:

O Channel: 1 3 2 1

(I Iy Iy I Ny By I

QO Wiring: Single-Ended

O Resolution: 12-bit

0 Range: +/-5VDC

O Isolation: none
Digital Input:

Q Channel: 4

O Contact: Dry

O Dry Contact: On Voltage Level> Close to GND
Off Voltage Level> Open

O Overvoltage Protection: 30 VDC

O Output Capacity: 20 mA

Digital Output:
0 Channel: 4
Type: Open Collector
Sink/Source (NPN/PNP): Sink
Load Voltage: +10 VDC ~ 40 VDC
Max. Load Current: 200 mA/channel at 25 °C
Overload Protection: 1.4 A

(I I Wy Wy W
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3.4.2 Pin Assignment

Wind

Winl
]

YWinz
Wind
— oLt
MO
F

3.4.3 Programming
< XW304_init

Description:

This function is used to initialize the XW304.

Syntax:

int  XW304 _init(void)

[C]

Parameter:
None

Return Value:
0: success

Non-zero: Bit0: 1 => Read A/D Gain falure (+/-5V)
Bitl: 1 => Read A/D Offset falure (+/-5V)
Bit2: 1 => Read A/D Gain falure (0~5V)
Bit3: 1 => Read A/D Offset falure (0~5V)
Bit4: 1 => Read D/A Gain falure (+/5V)
Bit5: 1 => Read D/A Offset falure (+/5V)
Bit7: 1 => XW304 cannot be found

I/O Expansion Board for LinPAC-51XX User’s Manual
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S XW304_GetLibVersion

Description:
This function is used to get the version number of XW304 library.

Syntax:

[C]
unsigned XW304_GetLibVersion(void)

Parameter:
None

Return Value:
It always returns a non-zero value to indicate the current version.
For example, return value= 0x100, it means the version is 1.00

S XW304_Read AD_Gain

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW304 Read AD_Gain(int ai_type)

Parameter:
a_type : Analog input range selectable, 0 for (+/-5V) and 1 for (0~5V)
This argument must correspond with the jumper-selectable setting on the XW304

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM
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S XW304 Read AD_ Offset

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW304 Read AD_Offset(int ai_type)

Parameter:
a_type : Analog input range selectable, 0 for (+/-5V) and 1 for (0~5V)
This argument must correspond with the jumper-selectable setting on the XW304

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM

S XW304_Read DA_Gain

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW304 Read DA _ Gain(void)

Parameter:
None

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM
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S XW304 Read DA_Offset

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW304_Read_ DA Offset(void)

Parameter:
None

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM

S XW304_SetDelay

Description:
This function is used specify a short time delay, in milliseconds, to wait before obtaining the
raw data from the analog to digital converter chip.

Syntax:

[C]
void XW304_SetDelay(unsigned delay)

Parameter:
delay: Delay time, represented as a integer in the range [0, 1000] (unit: 0.01 ms)

Return Value:
None
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S XW304_GetDelay

Description:
This function is used to read back the time delay.

Syntax:

[C]
unsigned XW304_ GetDelay(void)

Parameter:
None

Return Value:
time delay

S XW304_Analogin

Description:
This function is used to read the current input voltage, represented as a float in the range [-5,

5] or [0, 5].

Syntax:

[C]
float XW304_Analogin(int ai_type, int channel)

Parameter:
ai_type: Analog input range selectable, 0 for (+/-5V) and 1 for (0~5V)
This argument must correspond with the jumper-selectable setting on the XW304
channel: Channel number, represented as 0, 1, 2, 3, 4 and 5

Return Value:
Return the voltage supplied by a voltage source.
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< XW304_AnalogIinSetChannel

Description:
This function is used to specify the input channel number before the call of
XW304_AnaloginHex().

Syntax:

[C]
void XW304_ AnaloginSetChannel(int channel)

Parameter:
channel: Channel number, represented as 0, 1, 2, 3, 4 and 5.

Return Value:
None

< XW304_AnaloginHex

Description:
This function is used to read a raw data from the analog to digital converter chip.

Syntax:

[C]
int  XW304_ AnaloginHex(void)

Parameter:
None

Return Value:

A raw data obtained from the analog to digital converter chip, represented as a hex value in
the range [0, OXFFF]
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S XW304_AnaloglnHexToFloat

Description:
This function is used to convert a raw data reading into a voltage reading.

Syntax:

[C]
float XW304 AnaloginHexToFloat(int ai_type, int value)

Parameter:
ai_type: Analog input range selectable, O for [-5, 5] and 1 for [0, 5]
This argument must correspond with the jumper-selectable setting on the XW304
value: The raw data returned by XW304_AnaloginHex()

Return Value:
Return the voltage, represented as a float.

S XW304_AnalogOut

Description:
This function is used to convert a raw data reading into a voltage reading.

Syntax:
[C]

void XW304_AnalogOut(float value)

Parameter:
value: Set the output voltage, represented as a float in the range [-5, 5]

Return Value:
None
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S XW304_Read_All_DlI

Description:
This function is used to read the input status of all channels.

Syntax:

[C]
int XW304_Read_All_Dl(void)

Parameter:
None

Return Value:
All digital inputs are packed as one channel per bit of the return data. Status is indicated
as 0=ON (short to GND) and 1=0OFF (Open)
For example:
The status of inputs is shown as the byte value OC hex, or binary 0000 1010. DI3 is in the
fifth bit position from the left, and DIO is the LSB of this byte. The four remaining high order
bits are zero filled.

S XW304 Read One_ DI

Description:
This function is used to read the input status of the specified channel.

Syntax:

[C]
void XW304_ Read_One_DI(int channel)

Parameter:
channel: Channel number, represented as 0, 1, 2 and 3

Return Value:

0: ON (short to GND)
1: OFF (Open)
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S XW304_ Write All_ DO

Description:
This function is used to set the output status for all channels.

Syntax:

[C]
void XW304_ Write_All_DO(int value)

Parameter:
value: All digital outputs are packed as one channel per bit of the writing value

Return Value:
None

S XW304_ Write_One_DO

Description:
This function is used to set the output status for the specified channel.

Syntax:

[C]
void XW304_ Write_One_DO(int channel, int status)

Parameter:
channel: Channel number, represented as 0, 1, 2 and 3
status: An integer specifying the output value, 0 for OFF and 1 for ON

Return Value:
None

I/O Expansion Board for LinPAC-51XX User’s Manual
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S XW304 Read Al DO

Description:
This function is used to read back the current status of all channels

Syntax:

[C]
int XW304_Read_All_DO(void)

Parameter:
None

Return Value:
All digital outputs are packed as one channel per bit of the return data. Status is indicated
as 1=ON and 0=OFF
For example:
The status of outputs is shown as the byte value 0C hex, or binary 0000 1010. DO3 is in
the fifth bit position from the left, and DOQO is the LSB of this byte. The four remaining high
order bits are zero filled.

S XW304 Read_One DO

Description:
This function is used to read back the current status of the specified channel.

Syntax:

[C]
int XW304_Read_One_DO(int channel)

Parameter:
channel: Channel number, represented as 0, 1, 2 and 3

Return Value:

0: OFF
1: ON

I/O Expansion Board for LinPAC-51XX User’s Manual 23



ICP DAS

3.5 XW310: Al*4+A0*2+DI*3+DO*3

~Available soon~

3.5.1 Specifications

Analog Input:

Q

(I Iy I W Wy Wy

Channel: 4

Wiring: Differentail

Input Impedance: 1 MOhm

Range: +/- 10 VDC

Overvoltage Protection: +/- 30 VDC
Sampling Rate: 4 KHz

Resolution: 12-bit

Isolation: none

Analog Output:

Q

a
a
a
a

Channel: 2

Wiring: Single-Ended
Resolution: 12-bit
Range: +/- 10 VDC
Isolation: none

Digital Input:

a
a
a

a
a

Channel: 3

Contact: Dry

Dry Contact: On Voltage Level-> Close to GND
Off Voltage Level-> Open

Overvoltage Protection: 30 VDC

Output Capacity: 30 mA

Digital Output:

a

(I I Wy Oy

Channel: 3

Type: Open Collector

Sink/Source (NPN/PNP): Sink

Load Voltage: +10 VDC ~ 40 VDC

Max. Load Current: 200 mA/channel at 25 °C
Overload Protection: 1.4 A

I/O Expansion Board for LinPAC-51XX User’s Manual
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3.5.2 Pin Assignment

3.5.3 Programming
S XW310_Init

Description:
This function is used to initialize the XW310.

Syntax:

[C]
int  XW310_Init(void)

Parameter:
None

Return Value:

0: success

Non-zero: Bit0: 1 => Read A/D Gain falure
Bitl: 1 => Read A/D Offset falure
Bit2: 1 => Read A/D Gain falure
Bit3: 1 => Read A/D Offset falure
Bit4: 1 => Read D/A Gain falure
Bit5: 1 => Read D/A Offset falure
Bit7: 1 => XW310 cannot be found

I/O Expansion Board for LinPAC-51XX User’s Manual
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S XW310_GetLibVersion

Description:
This function is used to get the version number of XW310 library.

Syntax:

[C]
unsigned XW310_GetLibVersion(void)

Parameter:
None

Return Value:
It always returns a non-zero value to indicate the current version.
For example, return value= 0x100, it means the version is 1.00

S XW310 Read AD_Gain

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW310 Read AD_Gain()

Parameter:
a_type : Analog input range selectable
This argument must correspond with the jumper-selectable setting on the XW310

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM
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S XW310 Read AD_ Offset

Description:

This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW310 Read AD_Offset

Parameter:
a_type : Analog input range selectable,

This argument must correspond with the jumper-selectable setting on the XW310

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM

S XW310_Read DA_Gain

Description:

This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW310_Read DA _Gain(void)

Parameter:
None

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM

I/O Expansion Board for LinPAC-51XX User’s Manual
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S XW310 Read DA_Offset

Description:
This function is used to read the calibration data stored in the EEPROM.

Syntax:

[C]
float XW310_Read DA Offset(void)

Parameter:
None

Return Value:
On error, returns 10.0 if there was no setting in the EEPROM

S XW310 SetDelay

Description:
This function is used specify a short time delay, in milliseconds, to wait before obtaining the

raw data from the analog to digital converter chip.

Syntax:

[C]
void XW310_SetDelay(unsigned delay)

Parameter:
delay: Delay time, represented as a integer in the range [0, 1000] (unit: 0.01 ms)

Return Value:
None
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S XW310 GetDelay

Description:
This function is used to read back the time delay.

Syntax:

[C]
unsigned XW310_GetDelay(void)

Parameter:
None

Return Value:
time delay

S XW310_Analogin

Description:

This function is used to read the current input voltage, represented as a float.

Syntax:

[C]
float XW310_Analogin(int channel)

Parameter:
channel: Channel number, represented as 0, 1, 2 and 3

Return Value:
Return the voltage supplied by a voltage source.

I/O Expansion Board for LinPAC-51XX User’s Manual
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S XW310_AnalogIinSetChannel

Description:
This function is used to specify the input channel number before the call of
XW310_AnaloginHex().

Syntax:

[C]
void XW310_ AnaloginSetChannel(int channel)

Parameter:
channel: Channel number, represented as 0, 1, 2 and 3

Return Value:
None

< XW310_AnaloginHex

Description:
This function is used to read a raw data from the analog to digital converter chip.

Syntax:

[C]
int  XW310_ AnaloginHex(void)

Parameter:
None

Return Value:

A raw data obtained from the analog to digital converter chip, represented as a hex value in
the range [0, OXFFF]
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S XW310_AnaloglnHexToFloat

Description:
This function is used to convert a raw data reading into a voltage reading.

Syntax:

[C]
float XW310_ AnaloginHexToFloat(int value)

Parameter:
value: The raw data returned by XW310_AnaloginHex()

Return Value:
Return the voltage, represented as a float.

S XW310_AnalogOut

Description:
This function is used to convert a raw data reading into a voltage reading.

Syntax:

[C]
void XW310_ AnalogOut(int channel, float value)

Parameter:
cannel: Channel number, represented as 0 and 1
value: Set the output voltage, represented as a float in the range [-10, 10]

Return Value:
None
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S XW310_Read_All_DlI

Description:
This function is used to read the input status of all channels.

Syntax:

[C]
int XW310_ Read_All_Dl(void)

Parameter:
None

Return Value:
All digital inputs are packed as one channel per bit of the return data. Status is indicated
as 0=ON (short to GND) and 1=0OFF (Open)
For example:
The status of inputs is shown as the byte value OC hex, or binary 0000 1010. DI2 is in the
eight bit position from the left, and DIO is the LSB of this byte. The four remaining high order
bits are zero filled.

S XW310 Read One DI

Description:
This function is used to read the input status of the specified channel.

Syntax:

[C]
int XW310_ Read_One_DI(int channel)

Parameter:
channel: Channel number, represented as 0, 1 and 2

Return Value:

0: ON (short to GND)
1: OFF (Open)
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S XW310 Write All_ DO

Description:
This function is used to set the output status for all channels.

Syntax:

[C]
void XW310_ Write_All_DO(int value)

Parameter:
value: All digital outputs are packed as one channel per bit of the writing value

Return Value:
None

S XW310 Write_One DO

Description:
This function is used to set the output status for the specified channel.

Syntax:

[C]
void XW310_ Write_One_DO(int channel, int status)

Parameter:
channel: Channel number, represented as 0, 1 and 2
status: An integer specifying the output value, 0 for OFF and 1 for ON

Return Value:
None
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S XW310_Read_All_DO

Description:
This function is used to read back the current status of all channels

Syntax:

[C]
int XW310 Read All_DO(void)

Parameter:
None

Return Value:
All digital outputs are packed as one channel per bit of the return data. Status is indicated
as 1=ON and 0=OFF
For example:
The status of outputs is shown as the byte value OC hex, or binary 0000 1010. DO2 is in
the eight bit position from the left, and DOO is the LSB of this byte. The four remaining high
order bits are zero filled.

S XW310 Read _One DO

Description:
This function is used to read back the current status of the specified channel.

Syntax:

[C]
int XW310_ Read _One_DO(int channel)

Parameter:
channel: Channel number, represented as 0, 1 and 2

Return Value:

0: OFF
1: ON
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3.6 XW506: RS-232 * 6

~Available soon~

3.7.1 Specifications

Parallel I/O:
+ RS-232*6
< 16954 compatible
+ Internal FIFO: 16 bytes
<+ Transmission speed: 1152.K BPS max.
<+ Isolated: None

3.5.2 Pin Assignment

RS-232

COM9
COoMs

COMS5

Com4
RS-232

-
SUS
SR
el
SdR
Sil-
SR
<03 ||S0}*

RxD3 @U -

o

COM port Definitions in LP-5K SDK

Device name

Default baud rate

COM4
COM5
COM6
COM7
COMS8
COM9

©0o~NO 01~
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3.7 XW507: DI*5 + DO*5 + RS-422/485 * 1
~Available soon~

3.7.1 Specifications

Digital I/0O:
+ DI*5
Input Range/ Type: Logic high level (3.5V~30V) / Logic low level (OV~1V)
+ DO*
Open-collector Output: 100 mA / 30V
<+ Isolated: none

Parallel I/O:
<+ RS-422/485 *1
16954 compatible
Internal FIFO: 16 bytes
Transmission speed: 1152.K BPS max.
Isolated: None

¢ ¢ ¢ ¢

3.7.2 Pin Assignment

i
=]
=
o |
i
o
i
o
=
e
i
L]
[
(%)
i
i
=
=
£¥

@u .
|-
SUE
Sl
S|
SUE
Sl

en
&
=]
TxD+/D+ eu
=1
en
en
en
S
&
SR

& =9 £
. O = m o — o 8 fﬂl I:"I = ﬂl NI b l:'l
o 2 g Z a0 1loo o000 0 ©
X o - O O 0o oooaooaooaoao
(XW507)
COM port Definitions in LP-5K SDK Device name Default baudrate
4 COM4 ttyS2 9600

I/O Expansion Board for LinPAC-51XX User’s Manual

36



ICP DAS

3.7.3 Programming
< XW507_Init

Description:
This function is used to initialize the XW-507.

Syntax:

[C]

int  XW507_Init()

Parameter:
None

2 XW507_Read_All_DI

Description:

This function is used to obtain all digital input value.

Syntax:

[C]
int XW507_Read_All_DI(void)

Parameter:
None

Return Value:
data : 0x0000~0xffff
1:open
0 : close to GND
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@ XW507_Read_One_ DI

Description:
This function is used to obtain each digital input value.

Syntax:

[C]
int  XW507_Read_One_DI(int iChannel)

Parameter:
iChannel : The digital input channel No.

Return Value:

1:open
0 : close to GND

2 XW507_Write_All_DO

Description:
This function is used to set the digital output value for all channel.

Syntax:

[C]
void XW507_Write_All_DO(int iOutValue)

Parameter:
IOutValue: The digital output value. Range: 0x00~ OxFF

Return Value:
None
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= XW507_Write_One_DO

Description:
This function is used to set the digital output value of the specific digital output channel No.
of the XW-507. The output value is only for “0” or “1”.

Syntax:

[C]
void XW507_Write_One_DO(int iChannel, int iStatus)

Parameter:
iChannel : The digital output channel No.
iStatus =1, Status is ON
iStatus =0 , Status is OFF

Return Value:
None

& XW507_Read_All_ DO

Description:
This function is used to obtain digital output readback All channels.

Syntax:

[C]

int XW507_Read_All_DO(void)

Parameter:
None

Return Value:
0x00 ~ OxFF
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@ XW507_Read_One DO

Description:
This function is used to obtain digital output readback one channels.

Syntax:

[C]
int  XW507_Read_One_DO(int iChannel)

Parameter:
iChannel : The digital output channel No.

Return Value:

1:0ON
0: OFF
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3.8 XW508: RS-232 * 8

~Available soon~

3.8.1 Specifications

Parallel 1/0O:

4

¢ ¢ ¢ ¢

RS-232 *8

16954 compatible

Internal FIFO: 16 bytes

Transmission speed: 1152.K BPS max.
Isolated: None

3.8.2 Pin Assignment
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3.9 XW509: DI*4 + DO*4 + RS-232* 2
~Available soon~

3.9.1 Specifications

Digital I/0O:
+ DI*4
Input Range/ Type: Logic high level (3.5V~30V) / Logic low level (OV~1V)
+ DI*4
Open-collector Output: 100 mA / 30V
< Isolated: none

Parallel I/O:
+ RS-232*2
<+ 16954 compatible
+ Internal FIFO: 16 bytes
<@ Transmission speed: 1152.K BPS max.
+ Isolated: None

3.9.2 Pin Assignment

COM5
RS-232

o o
= =t Lo T o T o T g % E oo e O
Qa8 pPpYaag9 Y95 5 00 o o
¥ -~ 0 o o X -~ O ooooaoaoaoaoaoa o
\ (XW509) .
COM port Definitions in LP-5K SDK Device name Default baudrate
4 COM4 ttyS2 9600
5 COMb5 ttyS3 9600
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3.9.3 Programming
< XW509_Init

Description:
This function is used to initialize the XW5009.

Syntax:

[C]
int  XW509 init()

Parameter:
None

S XW509 Read All_DI

Description:

This function is used to obtain all digital input value.

Syntax:

[C]
int  XW509_Read_All_DI(void)

Parameter:
None

Return Value:
data : 0Ox0000~0xffff
1:open
0 : close to GND
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< XW509 Read_One DI

Description:
This function is used to obtain each digital input value.

Syntax:

[C]
int XW509 Read_One_DI(int iChannel)

Parameter:
iChannel : The digital input channel No.

Return Value:

1:open
0 : close to GND

2 XW509 Write_All_DO

Description:
This function is used to set the digital output value for all channel.

Syntax:

[C]
void XW509 Write_All_DO(int iOutValue)

Parameter:
IOutValue: The digital output value. Range: 0x00~ OxFF

Return Value:
None
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@ XW509 Write_ One DO
Description:
This function is used to set the digital output value of the specific digital output channel No.

of the XW509. The output value is only for “0” or “1”.

Syntax:

[C]
void XW509 Write_One_DO(int iChannel, int iStatus)

Parameter:
iChannel : The digital output channel No.
iStatus =1, Status is ON
iStatus =0 , Status is OFF

Return Value:
None

2 XW509_Read_All_DO

Description:
This function is used to obtain digital output readback All channels.

Syntax:

[C]
int  XW509_Read_All_DO(void)

Parameter:
None

Return Value:
0x00 ~ OxFF
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@ XW509 Read_One DO

Description:
This function is used to obtain digital output readback one channels.

Syntax:

[C]
int  XW509_Read_One_DO(int iChannel)

Parameter:
iChannel : The digital output channel No.

Return Value:

1:0ON
0: OFF
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3.10 XW511i: RS-485 * 4
~Available soon~

3.10.1 Specifications

Parallel I/O:
+ RS-485*4
+ 16954 compatible
+ Internal FIFO: 16 bytes
+ Transmission speed: 1152.K BPS max.
+ Isolated: Yes

3.10.2 Pin Assignment

COMS5
RS-485

=x [ ] [ | -—
O a 0 0
= e = e
o £ < g + o« 3- + < 3- + < <
Q o 3 — O : — . o '!.L - _— e
Lo a2z a8 8z0a8zZ0aa0 2=
\_ (XW511i) )
COM port Definitions in LP-5K SDK Device nhame Default baudrate
4 COoM4 ttyS2 9600
5 COMb5 ttyS3 9600
6 COM6 ttyS4 9600
7 COM7 ttyS5 9600
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3.11 XW514: RS-485 * 8

3.11.1 Specifications

Parallel 1/0O:

>

¢ ¢ ¢ ¢

RS-485 *8

16954 compatible

Internal FIFO: 16 bytes

Transmission speed: 1152.K BPS max.
Isolated: None

3.11.2 Pin Assignment

COM1
COM10

(XW514)

COM port Definitions in LP-5K SDK Device hame

Default baudrate

4 COM4 ttyS2
5 COM5 ttyS3
6 COM6 ttyS4
7 COM7 ttyS5
8 COMS8 ttyS6
9 COM9 ttyS7
10 COM10 ttyS8
11 COM11 ttyS9
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4. Demo for XW-Boards

4.1 DI/O Expansion Boards

4.1.1 DIO
& Location

To install LinPAC-51XX SDK first from LINPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw1xx\xw107.c

< Wire Connection

Connect to DI and DO as below:

Note: There is no need to use GND and DO.PWR in XW107(non-isolated), the GND and

DO.PWR is only for XW1071 (isolated).
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@ Run

Stepl: Download xw107.exe in LINPAC-51XX.
Step2: Changes the permission of a file as below:
#chmod 755 xwl107.exe

Step3: Running program.
# ./xwl07.exe
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4.1.2 DI

< Location

To install LinPAC-51XX SDK first from LInPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw-1xx\xw110.c

< Wire Connection

Connect to DI as below:

{(1OTTMX)

@ Run

Stepl: Download xw110.exe in LInPAC-51XX.

Power Supply GND

Step2: Changes the permission of a file as below:

#chmod 755 xw110.exe

Step3: Running program.

# ./xw110.exe
4% 10.1.0.34 [B1x44]

# 0wwll0, exe
Demo program for LinPAC-50004+ EW1101

L 101034 81e4)

Fleaze chooze one of the following :
0.0 Exit
1.7 Eead 411 DI channels.
2.0 Eead One DI channel.

Chooze an option and press [Enter]:!
Input walne=s Oxffff

#

T ——
# fuwlll.exe
Demo program for LinPAC-5000 + EW1104

Fleaze chooze one of the following :
0.0 Exit

1.7 Fead 411 DI channels.
2.0 Bead One DI channel.

Chooze an option and press [Enter]:2
Fleaze zelect DI channel(0~15%: 3
Channel 3 == ON

#
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4.2 Al/O, DI/O Expansion Boards

& Location

To install LInPAC-51XX SDK first from LinPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw3xx\xw304.c

< Wire Connection

Connect to DI and DO as below:

( Ying 18
vind |17 e
Wind 15 Voutl
Yinz 15 Vout?
ind 14 Voutd
ind 13
s GND 12:} AGND
é "alz.r;-:ljuttl 11
3 10 .
@ Dz 9 p
= ower Suppl
€ o 8 PRI
oo 7
IR =
OO PWRE]LS
Co3 4
Coz 3
CiC 2
\ Do0 1
& Run
Stepl: Download xw304.exe in LINPAC-51XX.
Step2: Changes the permission of a file as below:
#chmod 755 xw304.exe Deno program for LinPAC-5000-XW304
. : Fleaze choozme one of the following
Step3: Running program. 0.9 Fead the calibration data
# ./xw304.exe 1.7 dnalog Input(+/-5V7
2.0 Analog Input{0~5777
2.0 Analog Dutputi0~5T)
4.7 Read 411 DI channels
5.7 Read One DI channel
B.) Write 411 DO channels
Y0 Write One DO channel
8.7 DO Readback 411 channels
9.5 DO Readback One channel

10.7 Exit
Wotel:AT(ChO~5);A0CCROY ;DO(ChO~37 ;DI (ChO~3)

Chooge an option and prezz [Enter]: 0

EEFROM A4/D Gain == [0.002478]
EEFROM /D Offset —» [-5.069600]
EEPROM A/D Gain == [0.002479]
EEPROM A/D Offzet —= [-5.073890]
[
[

EEFEOM D/t Gain == [0.002543]
EEFROM D/t Offset = [-5.204710]
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DI

Al

Demo program Tor LinPAC-5000-XW304

Fleaze chooze one of the following :
.) Eead the calibration data
Y ohnalog Input{+/-5V)

Y hnalog Input{0~5¥17

7 Analeog Outpot(0-~5Y)

j Read 411 DI channels

% Eead COne DI channel
)
)
)
5

D

1.
2.
3.
4,
5.
6.7 Write 411 DO channels

7.0 Write One DO channel

3.0 DO Readback 411 channels
?U )Dg Readback One channel

O~57; AO(ChU) DO(ChO~373; DI (Chi~37)

Notel:AI(Ch

Choome an option and press [Enter]: 7

DO Channel (0~37%: 0
0O status (0:0FF, 1:0N): 1
o0 == ON

Demo program Tor LinPAaC-5000-E7304

Fleaze chooge one of the following :

0.7 Eead the calibration data

1.7 dnalog Inputi+f-51)

2.7 dnalog Input(0~5¥7)

3.0 Analog Output{0~57)

4.7 Eead 411 DI channels

5.0 Eead One DI channel

6. Write 411 DO channels

7.0 Write One DO channel

8.7 DO Readback 411 channels
lﬂ)ng Readback One channel
Notel:AI(ChO~5Y; AO(ChU);DO(ChU~3);DI(Ch0~3)

kD

Chooze an option and prezs [Enter]: 3

Voltage (-5.0 ~ +5.00: 4
10 == 40000V

DO

AO

Demo program for LinPAC-5000-EW304

Deno program for LinPAC-5000-%T304

Fleaze chooge one of the following :
0.) Eead the calibration data
1.7 Analeg Input(+/-5V7)

2.0 dnalog Tnput(0~5V77

3.0 Analog Output{0~51)

4.1 Eead 411 DI channels

5.0 Eead One DI channel

6.0 Write 411 DD channels

7.1 Write One DO channel

5.7 DO Readback &11 channels
9. DD Readback One channel

1

0.) E
Notel:AT(ChO~5); AD(ChU) DO(CRD~37 ;DI (ChO~37

Fleaze chooze one of the following :

.) Read the calibration data
1.7 Analog Input(+/-5V)

2.0 hnalog Input{0~5¥7)

3.0 Analog Output(0~5V)

4.7 Read 411 DI channels
5.7 Read One DI channel
6.

7
3

[}

Trite 411 DO channels
) Write One DO channel
.1 DO Readback 411 channels
.1 DO Readback One channel
10,7 Exit
Notel &l (ChO~57  A00CROY ;DO(ChO~3Y ;DI (Chi~3)

ptal

Chooge an option and press [Enter]: 9

DO Channel (0~37: 0
oo == ON

Chooze an option and press [Enter]: |

Channel (0=5%: 0
W11 == 4,0175V
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4.3 RS-232/422/485, DI/O Expansion Boards

4.3.1 RS-422, DIO
~Available soon~
& Location

To install LinPAC-51XX SDK first from LINPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw5xx\xw507.c

< Wire Connection

/ . “13 Tx- I-7520AR-G | PC

5O RxD+ 17 Tx+ |

55 TxD-/D2-[16 —— Rx-/D2- ;
TxD+/D2+15 Rx+/D2+ '

- .L‘ o
GND 14 - y
DI_4 13 v
D13 12 CA-0915
+24V

~ DI_2 1"

x —

> DI 10

S o

S DI_0
DI_COM |8
DO_PWR |6
DO _4 5
DO_3 4
DO_2 3 :
DO_1 . Power Supply

\ DO_O 1

@ Run

Part |

Stepl: Download xw507.exe in LINPAC-51XX.

Step2: Changes the permission of a file as below:
#chmod 755 xw507.exe

Step3: Running program.

# ./xw507.exe
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Part Il

Stepl: Telnet to LinPAC-51XX.

Step2: Start HyperTerminal by clicking on ‘Start - Programs - Accessories -
Communications - Hyper Terminal’

Step3: In the ‘COM properties’ dialog box, please set for 115200 bits per second, 8 data bits, no

parity, 1 stop bit and no flow control to set up the communication parameters for the
COML1 port, and press ‘OK’ when done.
Step4: Send message to the COM4 port from LP-5000 or HyperTerminal respectively.

In LP-5000 In HyperTerminal

D] @2 Dl
PC_TO_LP-5K
PC_TO_LP-5K
PC_TO_LP-5K

# cat Sdevittys2

# 1p-5k_ > [dev/ttyS2 Ip—ok_to_pc
# echo lp-Sk_to_pc = /dev/ttyS2 -5k _to_pc
# echo lp-5k_to_pc = /dev/ttyS2 .p-5k_to_pc
# echo 1p-Sk_tope > /dev/tty52 Il ‘ Ip-5K to be

Note: User can also refer to C:\cygwin\LinCon8k\examples\xwboard\xw5xx\xw509.c

£ 10.1.0.4 [70%33]

# . wwh09 exe
Demo program for LinPAC-5000 + EWS09

Fleaze chooze one of the following :

) Read DI (all channels)

) Read DI (one channel)

) Write DO (all channelsz)

) Write DO (one channel)

) Write and Readback DO (all channels)

Ny

iy

Write and Feadback DO (one channel)

Tezt COM4A and COMS Port(connect COM4 and COMS)
(Bowire BS-232 default bavndrate=96007

Note: DO(ChO~Ch2);DI(ChO~CHh3)

Choonze an option and presz [Enter]:7

COM4 zend, COMS receive
read | byte --> =
read | byte --> &
read 1 byte --> 1
read 1 byte -- 4
COMS zend, COM4 receive
read | byte --> =

=1 T A e LD D —

read | byte --> &
read 1 byte --> 1
read 1 byte -- 4
# [~
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4.3.2 RS-232

@ Location

To install LinPAC-51XX SDK first from LinPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw5xx\sio_port.c

Part |
< Wire Connection

(XW506) j
@ Run
Stepl: Download sio_port.exe in LinPAC-51XX. £ 10.1.0.4 [70x23]
Step2: Changes the permission of a file as below: # lalo_port.exe
_ read | byte --» &
#chmod 755 sio _port.exe read 1 byte --= e
) : read 1 byte --> 1
Step3: Run-nlng program. el ) ) s Gl
# ./sio_port.exe read | byte --» |
Note: The demo is define: COM4 send, COMS5 receive read | byte --> 3
_ read | byte --= e
COM®6 send, COM7 receive read 1 byte --» 1
COMS8 send, COM9 receive read | byte --» d
read 1| byte -- 2
read 1| byte --> =
read 1| byte --» e
read 1 byte --> 1
read 1 byte --3 4
read 1 byte --» 3
# [~ |
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Part Il
< Wire Connection

\
f(naun eaon|1s
271xpe |[|E0]17
“ RxD8 ol

Stx07 ||E 0] Power Supply
rRxD7 ||E 0|13 -
LGND |02
%-rxns o

%u 10

(90GMX)
A
=
3

~GND ||| e

(=)

= TxD5 < E
rRxDS ||E 0|7

- GND eu 6

(=]

E‘rxm euo|s
rRxD4 [|E 0 |4

. 6nND |03

(=)

o =

\_ J|Se

< Run

Stepl: Using ‘setexdo’ command to test COM5
Step2: Type “setexdo 0 5 8 115200 1”and make RL4 ON.

# metexdo
[ICPDAS iTalk utility v15
function : zetexdo
Set digital ovtput wvalue to a module
Tzage: zetewdo zlot 1 data
getexdo 2lot comport data baundrate addreszs
Example l:zetexdo 2 1 55
Set the dec digital ovtput walue to the module at zlot 2
Example Z:zetexdo 0 3 55 Q600 2
Set the dec digital ovtput wvalue to the modnle at COM3

setexdo 0 5 8 115200 1 |-y Sonnect COMO ta 1-7060 with |-7520,

e e e e
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4.3.3 RS-485

@ Location

To install LinPAC-51XX SDK first from LINPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\xw5xx\

< Wire Connection

T, T+ P $ [ o+ '

O oo oooaoaoaaoo E E O E o

COMM1 Come comr COM5
CoOM10 coms COMe c

\_ (XW514)

@ Run

Stepl: Using ‘getsendreceive’ command to test COM4
Step2: Type “ getsendreceive 0 4 1 ‘$01M’ 9600 " and receive response: 017060

4 10.1.0.4 [70123] F
getzendreceive 04 1 "SUIN
L0 170604
¥ cetgendreceive 05 1 "FOIH' 9600
IO 170604
W cetzendreceive 06 1 "FOIH' 9600
10170604
B cetzendreceive 07 1 "RBOIH' 9600
10170604
¥ cetgendreceive 0 8 | "FOIH' 9600
IO 170604
B cetzendreceive 0 9 1 "F0OIH' 9600
10170604
B getzendreceive 0 10 1 "BOIH" 9600
IO 170604
cetgendreceive 0 11 1 "SO1H' 9600
10170604
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& Location

To install LinPAC-51XX SDK first from LINPAC-51XX’s CD or FTP site of ICP DAS, and user
can refer to C:\cygwin\LinCon8k\examples\xwboard\ xw5xx\

< Wire Connection

Partl: COM4 connect with I-7060 (Check the I-7060 configuration value is 9600/8/n/1)
Part2: COM5 send message and COM®G6 receive
Part3: COM6 send message and COMS5 receive

1-7060

)

|5
=1
=1
en
=1
=1
=1
en
=1
e
=1
=]
SIIE
S|z
S|

14
13
12
11
10
9
8
7
6
5
4

=1 K
eu|
=1 k&

-+

D5+/TxD5
D4
D4+TxD4+
D3-[TxD3-
D3+TxD3+

F.G.

GN
D4-ITxD4-

-+
(]
=
o

RxD5-
E RxD5+

RxD4+
F.G
GND3
RxD3-
RxD3+

F.G
GND5
o D5-ITxD5-

COM5
(XW-511i)

O

o]’

—
L

-
.

@ Run

Part |
There are more than six instructions in /usr/local/bin directory.

Stepl: Using ‘getsendreceive’ command to test COM4
Step2: Type “ getsendreceive 0 4 1 ‘$01M’ 9600 " and receive response: 017060

£+ 10.1.0.4 [T0x23]

getzendrecelve
[CPDAS iTalk wtility w15
function : getzendreceive
mend ASCID command and wait resopnze from a serial module
Nzage: getzendreceive zlot 1 timeout command
getzendreceive zlot comport timeout command havdrate
Exanple l:getzendreceive 2 1 1 "FO0M'
Send command FO0M to the module at zlot 2 and wait responze
Exanple Z2:getzendreceive 0 3 1 "E0OLH' 9600
Send command FOIH to the module at COM? and wait responze

#
getzendreceive 0 4 1 "EOLH' 115200
0170604 [ |

I/O Expansion Board for LinPAC-51XX User’s Manual 59



ICP DAS

The following is the result of a ‘setexdo’ command of i-Talk utility .

Eq 10.1.0.4 [70x23]
insgstalled ¥W-boards lis=st
gleot 1 ... HW-511

#|zetexdo
ICPDAS 1Talk utility wlb
function : setexndo
Set digital cutput walus to a moduls
Usage: setexdo slot 1 data

getexndo =zlot comport data baudrate address
Example l:isetexdo =2 1 55
Set the dec digital cutput value to the module at slot 2
Example Z:zetexdo 0 3 55 94800 Z
Set the dec digital output wvalus to the modulse at COM3

# getenxde 0 4 2 115200 1
i [~

Part Il

Stepl: Open two Telnet connections (COMS5 send, COM®6 receive).

Step2: In one of connections, type ‘cat /dev/ttyS4’ for receive message from COM5 port, and
another send message by ‘echo’ command to the COM5 port (/dev/ttyS3).

Sk_ttvsd » fdevittys3
Sk_ttvsd = fdev/ttys3
Sk_ttvsd = fdev/ttys3
Sk_ttvsd = fdev/ttvi3

lp-
lp-
lp-
lp-

p-2k_
p-2k_

p-Sk_ttvS3

#D—Sk_ttvSS

Part IlI

Stepl: Open two Telnet connections (COM6 send, COMS5 receive).

Step2: In one of connections, type ‘cat /dev/ttyS3’ for receive message from COM6 port, and
another send message by ‘echo’ command to the COMG6 port (/dev/ttyS4).

# cat fdev/ttyS3
lp-5k_tty34
lp-5k_ttyS4
lp-5k_tty54
lp-5k_ttv=4
#

lp-5k_ttvSd = /dev/ttyS3
lp-5k_ttvSd = /dev/ttyS3
lp-5k_ttvsd = /dev/ttyS3
lp-5k_ttvsd = /fdevw/ttvwsS3
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