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Warranty

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

original purchaser.

Warning

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

Copyright

Copyright © 2015 by ICP DAS CO., LTD. All rights are reserved.

Trademark

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

Contact US

If you have any problem, please feel free to contact us.

You can count on us for quick response.

Email: service@icpdas.com
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Preface

This manual is intended to be used as a reference for

— y

users who need to communicate with the XV-boards
assembled in the VPD-132/133 series, VPD-142/143 series,
WP-5231 series, LP-5231 series and WP-2241M-CE7 with
Modbus protocol.

|‘|'I'c'4'1“‘l

This manual assumes that the user has some knowledge

-~
Y
T
~

of commissioning and programming of Modbus devices,

including some knowledge of the Modbus protocol and

your controller unit. WP-5231/1P-9231 series

VPD-132/133 series
VPD-142/143 series

This manual can be obtained from the ICP DAS web site:

http://www.icpdas.com/root/product/solutions/hmi touch monitor/touchpad/xv-board selection.html
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Contents in this Manual

Each section contains the following information for each XV-board:
e |/O Specifications

e Pin Assighments

e Wire Connections

e Modbus Register Table

The table below describes the properties of each field in a Modbus register table.

Register fields ‘ Description

Register The register addresses

DEC: Decimal format (0 based)

HEX: Hexadecimal format (0 based)
Point The number of the I/0 point
Description The function description for the register address
Data Format The read or write range of the I/O data
Attribute The access type

R: Read only

W: Write only

XV-board Series User Manual  -5-
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Selection Guide

€ Analog/Digital 1/0 Boards

Model Number DI | DO | Al AO
XV107/XV107A 8-ch 8-ch - -
XV110 16-ch - - -
XV111/XV111A - 16-ch - -
XV116 5-ch 6-ch Relay - -
XV303 4-ch 4-ch Relay 4-ch
XV306 4-ch 4-ch 4-ch -
XV307 4-ch 4-ch - 2-ch
XV308 8-ch Universal DI/DO * 8-ch -
XV310 4-ch 4-ch 4-ch 2-ch

* The 8 Universal DI/DO channels on the XV308 can be individually selected to be DI channels or DO channels via
wire connections.

€ Encoder/Frequency/Counter Input Boards

Model Number Channel Encoder Counter Counting Rate
CW/CCw,

Xv484 4/8-ch ) Up or Up/Down 200 kHz Max.
Dir/Pulse

XV-board Series User Manual -6-
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XV107/XV107A

I/0 Specifications
Digital Input/Counter XV107 ' XV107A
Channels 8
Contact Wet Contact
Sink/Source .
(NPN/PNP) Source Sink
On Voltage Level +3.5 Vpc ~ +50 Vpc
Off Voltage Level +1 Vpc Max.
Input Impedance 10 KQ, 0.5W

Channels 8

Max. Count |4,294,967,285 (32-bit) (*1)
Counter |Max. Input 50 Hz (*2)

Frequency

Min. Pulse

Width 10 ms
Overvoltage
Protection *+70 Ve
Digital Output
Channels 8
Type Sink Source

700 650
Max. Load Current mA/channel mA/channel
Load Voltage +3.5 ~ +50Vpc  |+10 ~ +40Vpc
Overvoltage
Protection +60 Voc +47 Voc
Overload Protection Yes
Short-circuit
Yes

Protection

Power-on Value

Yes, Programmable

*1, *2: with the firmware version 2.00 and later, all the

DI counters are 32-bit with maximum input frequency of

50Hz. While the firmware version is 1.00, DI counters
are 16-bit with maximum input frequency of 100Hz.

XV107

Pin Assignment

o = ™~ M T 1 oo N
HHHHHHHH
[a] 0O 0 oo o0
XV107/ XV107A

DO.GND
DO.PWR
D00
DO1
D02
D03
D04
D05
D06
DO7
S

Internal 1/O Structure

XVI07
DO.PWR
ST
— DIO
EROM v ” .
- .
l/! v
: j‘. DI7
w
E5EE8 va - DO-PWR

E3 -DO0
I
1 DO.GND

+3VT—®+5V

Jﬁ“j_ o

GND 7 i \—‘\h—DO.GND
XVIOZA
_jk + v DO.GND
o 3+ DI0
EROM . :
R
[ j'\+ DI7
=
5 e [e—s _}r\ oo
“u
g ||,
: DO.GND :
[
I S
+5 V@45V ;}r\ K a %
GND1— rDo7
v DO.GND
XV107A
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Wire Connections

XV107

Input Type Readback as 1 Readback as 0
+3.5 ~ 50 VDC +1 V Max.
Source .—|0sl|[po.Pwr ~—— 0s[|[po.PwR
T p=|||DIx T ns|||Dix
-— ®
Output Type Readback as 1 Readback as 0
— 0S[[[ DO.PWR —| 0S|[[po.PWR
Drive Relay @% 0S||| Dox ;J_L— 0S| ||DOx
0&||| po.GND 1£||| Do.GND
_ | 0S| [[ DOPWR - 0S| DO-PWR
Resistance Load @{ s ||| Dox . \E 0SS ||| DOx
0= ||| DO.GND 0= ||| DO.GND

XV107A

Input Type Readback as 1 Readback as 0
+3.5 ~ 50 VpC +1 V Max.
Sink -— 0=|[[ DO.GND -—11&)|[| po.GnD
T=~—— 0S||| DIx T=o— [5)||| DIx
=
Output Type Readback as 1 Readback as 0
+——| &]][DoPWR . o=[[[po.Pwr
Drive Relay , 21— 0S| || pox —— ]~ 1=||| DOx
“ﬂ 1S||| po.GND Jf“—QiLL 0S||| DO.GND
. ||| DO.PWR . 0=||| DO.PWR
Resistance Load + -~ 1— 01=||| DOx e 0S| || DOx
[il—l 0||| DO.GND —5\%_ 0= ||| DO.GND

XV107/XV107A  -s-
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000 0: Off
: : 8 DO value ] R/W -
00007 | 0007 1:On
00160 00AO0 0: Off
: : 8 Set the Power-on value of DO R/W 0
00167 | 00A7 1:0n
0: Counted at
00152 00co ) falling edge
: : 8 Set the trigger mode of DI counter ) R/W 0
00199 00C7 1 Founted at
rising edge
00263 0107 1 Clear latched DI status 1: Clear w -
) . . . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
) ) ) ) 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal R/W 0
1: Enable
00512 0200
: : 8 Clear the DI counter value 1: Clear w -
00519 0207
Discrete Inputs (1xxxx)
| Register Points Description Data Format Attribute
DEC HEX :
10000 0000 0: Off
: : 8 DI value 1: On R
10007 0007 )
10064 0040 0: Normal
: : 8 Read DI “high latch” status 1: Latched R
10071 | 0047 '
10096 0060 0: Normal
: : 8 Read DI “low latch” status 1: Latched R
10103 0067 '
Input Register (3xxxx)
For firmware 2.00 and later: (the firmware version can be read from address 40481)
Register . No. Per o .
DEC HEX Points Point Description Data Format Attribute
DI counter value
Each 32-bit counter is calculated by formula:
30000 0000 register_high x 65536 + register_low
: : 8 2 Example: 0to 4294967295 R
30015 000F Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

XV107/XV107A  -o-
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For firmware 1.00: (the firmware version can be read from address 40481)

Register . No. Per o :
DEC HEx | Foints o s Description Data Format  Attribute
30000 0000
: : 8 1 16-bit DI counter value 0 to 65535 R
30007 0007

DE 2 egiste;EX Description Attribute F\a/;cj;y
40480 01EO 1 1 Firmware version (low word) 0to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x0700 - R -
40483 01E3 1 1 Module name (high word), 0x5601 - R -

XV107/XV107A  -10-
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XV110

I/0 Specifications Pin Assignment
Digital Input/Counter B EEEEEEE R
Channels 16 5 8 HEEEEEo0000880B8808064
>
e Dry Contact Sgurce \_ S = i/
Wet Contact |Sink/Source

On Voltage |Dry Contact |Close to GND
Level Wet Contact |+3.5 Vpc ~ +50 Vp Internal I/O Structure
Off Voltage |Dry Contact |Open
Level Wet Contact |+1 Vpc Max. ey +55V
Input Impedance 10 KQ, 0.5W ¢ § _:1{1'* ‘FM | it.com

Channels 16 < 3-|-pI0

- EROM S

Max. Count  |4,294,967,285 (32-bit) (*1) . sl |
Counter Max. Input 50 Hz (*2) ) £ j .

Frequency - _;w!

Min. Pulse PLEAPELLN VST PEEN [ oy S D14

: 10 ms S5 V)

Width £
Overvoltage Protection +70 Vpe ) 2 omis
Effective Distance for Dry 500 m M 2 '

Contact m Vax. +5V——®+5V +5V < S5V
. . ' GND—T—— s Dc;c T Dry.GND
*1, *2: with the firmware version 2.00 and later, all the

DI counters are 32-bit with maximum input frequency of
50Hz. While the firmware version is 1.00, DI counters
are 16-bit with maximum input frequency of 100Hz.

B24%4%6°4%494%49

(Mg e (3e o i
oo S .

=
'

2
-
.
.
el

13151y

-
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Wire Connections

Digital Input/Counter Readback as 1 Readback as 0
+3.5 ~ +50 VDC +1 Vbc Max.
DI 0 DI 0
Wet Contact 2 O H o X PR
gt | E | EE
I|l—e . To other I|—e— . To other
Wet.COM “ channels Wet.COM * channels
+3.5 ~ +50 VbC +1 Vbc Max.
Wet Contact « DIx| 10K x_ DIx| 10K
(Source) S S
-+ > -+ +
[1—& . To other [1—=— . To other
Wet.COM ‘ channels Wet.COM * channels
Closed to Dry.GND Open
_I;)w.GND owq 155V )Eer.GND' oy 155 V
Dry Contact —eT —eT
B
. To other . To other
DIx ‘ channels DIx * channels

XV110 -12-
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00192 | 00CO glﬁ:”r;;edeat
: : 16 Set the trigger mode of DI counter 1: Cointegd at R/W 0
00207 00CF L
rising edge
00263 0107 1 Clear latched DI status 1: Clear W -
. . . . 0: Disabl
00264 0108 1 Enable/Disable the inverse operation of DI signal 1: E::bI: R/W 0
00512 0200
: : 16 Clear the DI counter value 1: Clear W -
00527 020F

Discrete Inputs (1xxxx)

 Register Points Description Data Format Attribute
10000 0000 0: Off
: : 16 Dl value 1: On R
10015 000F '
10064 0040 0: Normal
: : 16 Read DI “high latch” status 1: Latched R
10079 004F )
10096 0060 0: Normal
: : 16 Read DI “low latch” status 1: Latched R
10111 | 006F '
Input Register (3xxxx)
For firmware 2.00 and later: (the firmware version can be read from address 40481)
Register . No. Per o :
DEC HEX Points Point Description Data Format Attribute
DI counter value
Each 32-bit counter is calculated by formula:
30000 0000 register_high x 65536 + register_low
: : 16 2 Example: 0to 4294967295 R
30031 001F Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

For firmware 1.00: (the firmware version can be read from address 40481)

DEgeglste}r-lEX Points Description Data Format Attribute
30000 0000
: : 16 1 16-bit DI counter value 0 to 65535 R
30015 000F

XV110 -13-
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Holding Register (4xxxx)

DEgegisteI:Ex Description Data Format Attribute FS:;ES;Y
40480 01EO Firmware version (low word) 0to 255 R -
40481 01E1 Firmware version (high word) 0 to 255 R -
40482 01E2 Module name (low word), 0x1000 - R -
40483 01E3 Module name (high word), 0x5601 - R -

XV110 -14-
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XV111/XV111A

1/0 Specifications Internal 1/0 Structure
Digital Output XV111 ey TR
Channels 16 bOPWR
Type Sink ‘ Source 3y _DO;]
Max. Load Current 600 mA/channel cROM e > J
Load Voltage +3.5 ~ +50 Vpc |[+10 ~ +40 Vpc
Overvoltage DO.GND
,—Nv—
Protection +60 Voc +47 Vo _‘W_} - oot
Overload Protection |Yes :BUSHData: MCU  [4—p g
Short-circuit Yes
Protection : DO.GND .
Power-on Value Yes, Programmable ,
> - DO15
\. I
+5VT—®+5V J,_j
GND
. . 1
Pin Assignment PO-Gib

2E2 2022383838880 00 0
= i i i i bl
o
OmSSSSQSDQDDC‘DDDDD
g 9 ) | DO.PWR
XVIT/XVIT1A -/ _M.._}\‘K
“u
EROM & % - | oo
=
DO.GND
| e
Bus | Data E¥
+—> 44— MCU [—> I tli
"1 po1
+  DO.GND .
[
IRERTH
+5VT—@+5 VY
o 4 ~| po1s
GNDT—— i -
DO.GND
XV111l XV111A

S 3 3 L (3=

e Lame b Lamol Qe Lot
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Wire Connections

Xviii

Output Type Readback as 1 Readback as 0
== 0&||| DO.PWR L 0=||| DO.PWR
Drive Relay @—\E 0&||| DOx ~I— 0=||| pox
oS ||| DO.GND o= ||| Do.GND
e+ 0S|[| DO.PWR -+ 0S| DO.PWR
Resistance Load - - 0=l || DOx - 2T~ 1=|||DOx
0=||| DO.GND 0£||| DO.GND
XV111A
Output Type Readback as 1 Readback as 0
+—] o&l[ po.PwR +—] 0= DO.PWR
Drive Relay 1 0= || pox L 05| box
:@i 0= ||| DO.GND @ﬁ 0=||| DO.GND
+— 0=||| DO.PWR +— 0=||| DO.PWR
Resistance Load + - 0= || DOx + ~]— 1=||| DOx
[{l—l% o&||l Do.GND w 1&||| po.GND
Modbus Register Table
Coils (0Oxxxx)
Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000
: : 16 DO value (1) 8]: R/W -
00015 000F '
00160 00AO 0: Off
: : 16 Set the Power-on value of DO 1: on R/W 0
00175 O0O0AF '
. . . . 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal 1: Enable R/W 0

Holding Register (4xxxx)

DE(I:Registelz EX Description Data Format = Attribute F\z;:}clc;;y
40480 01EO 1 1 Firmware version (low word) 0 to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x1100 - R -
40483 01E3 1 1 Module name (high word), 0x5601 - R -

XV111/XV111A -16-
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XV116

I/0 Specifications

Digital Input/Counter

Channels 5
Contact Wet Contact
Sink/Source :
(NPN/PNP) Sink/Source
On Voltage Level +3.5 Vpc ~ +50 Vpc
Off Voltage Level +1 Vpc Max.
Input Impedance 10 KQ, 0.5W
Channels |5
Max. Count |4,294,967,285 (32-bit) (*1)
Counter |Max. Input 50 Hz (*2)
Frequency
Min. Pulse
Width 10ms
Overvoltage
Protection +70 Ve
Digital Output \
Channels 2 4
(Channel 0,1) (Channel 2 ~ 5)
Type Signal Relay Power Relay
2A@ 30V
Contact @ °C 16A @ 35Vpc
Rating 0.24A@220Voc | g2 @240V
0.25A@250V ¢
Min.
Contact 10mA@20 mV |100mA@ =12V
Load
Contact Silver Nickel, Silver Cadmium
Form A | Material Gold-covered |Alloy
Relay |Operate . .
Time 3 ms (typical) 5 ms (typical)
Release ; ;
Time 4 ms (typical) 1 ms (typical)
Mechanical 8 6
Endurance 10° ops. 30 X 10" ops.
Electrical 5 5
Endurance 2 X 10° ops. 1 X 10° ops.
Power-on Value Yes, Programmable

*1, *2: with the firmware version 2.00 and later, all the
DI counters are 32-bit with maximum input frequency of
50Hz. While the firmware version is 1.00, DI counters
are 16-bit with maximum input frequency of 100Hz.

Pin Assignment

T T MmN~ o= s = = = s
Seoooo0g8282823828¢28¢
—_ [T ST T o~ S WY ' S N SR N I R S ]
O - - - ] - - -} -} | - -} - {

Xv116 AR EEEEEEE DY,

Internal 1/O Structure

+H Ve | 1
p Jalit s
¢ - DLCOM
EROM 2
ek DIO
* -
_§ :
—¢ p
Bus | Data ¥
—>le—> MU |—> r—;j tt D114
—c B T BT T
) L RLO NO
A
.
GNDT— '—E -RLS NO
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Wire Connections

Relay Close

Digital Input/Counter Readback as 1 Readback as 0
+3.5 ~ +50 VDC +1 Vb Max.
Wet Contact __>_Déx_ 10K X _Déx_ 10K
(0 . S e
Il—e— . To other I|—&— . To other
DL.COM  channels DI.COM ! channels
+3.5 ~ +50 VDC +1 Vbc Max.
Wet Contact « DIx| 10K w _ DIx| 10K
(Source) = =
-+ R -+ 1
I+ . To other [I—&— . To other
DI.COM ‘ channels DI.COM ‘ channels
Power Relay Readback as 1 Readback as 0
RLx COM RLx COM

Relay Open

Relay Output .
. To other

. To other
‘ channels Rlx NO | ‘ channels
Modbus Register Table
Coils (0Oxxxx)
Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000 0: Off
: : 6 DO value _ R/W -
00005 | 0005 1:0n
00160 00AO0 0: Off
: : 6 Set the Power-on value of DO R/W 0
00165 | 00A5 1:On
0: Counted
at falling
00192 00C0 edge
: : 5 Set the trigger mode of DI counter _ R/W 0
00196 | 00C4 1: Counted
at rising
edge
00263 0107 1 Clear latched DI status 1: Clear w -
) . ) . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
. . . . 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal R/W 0
1: Enable
00512 0200
: : 5 Clear the DI counter value 1: Clear w -
00516 0204

XVvV1ie -18-
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Discrete Inputs (1xxxx)

DEgegISteLEX Points Description Data Format Attribute

10000 | 0000 0: Off

: : 5 DI value 1: On R
10004 0004
10064 0040 0: Normal

: : 5 Read DI “high latch” status 1: Latched R
10068 0044
10096 0060 0: Normal

: : 5 Read DI “low latch” status 1: Latched R
10100 | 0064

Input Register (3xxxx)

For firmware 2.00 and later: (the firmware version can be read from address 40481)

Register . No. Per o :
& Points Description Data Format Attribute

DEC HEX Point

DI counter value

Each 32-bit counter is calculated by formula:

30000 0000 register_high x 65536 + register_low
: : 5 2 Example: 0 to 4294967295 R
30009 0009 Register_low=0x5678

Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

For firmware 1.00: (the firmware version can be read from address 40481)

DEgeglsteI:EX Points N;)c;i:(:r Description Data Format Attribute
30000 0000
: : 5 1 16-bit DI counter value 0 to 65535 R
30004 0004

Holding Register (4xxxx)

DE(I:Registe; EX Description Data Format  Attribute F\a/:’lcjgy
40480 01EO 1 1 Firmware version (low word) 0 to 255 R -
40481 01E1 1 1 Firmware version (high word) 0 to 255 R -
40482 01E2 1 1 Module name (low word), 0x1600 - R -
40483 01E3 1 1 Module name (high word), 0x5601 - R -

XV116  -19-
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XV303

1/0 Specifications Pin Assignment
Analog Output ToNZ2E2E23523525x239ppgpe
Channels 4 §DDQD§§3§2§§5‘&’§§§§
O o O o g X I o=
0V ~+5V, 45V, Xv303 = % % =
Type oOVvV~+10V, 110V,
P 0 MA~ 20 mA, 4 mA~ 20 mA
(Jumper Selectable) Internal 1/O Structure
Resolution 12-bit
Accuracy 10.1% ., Voltage
EEPROM ¥ DAC H L AQUTO/AOUT1
Voltage Output 10V @ 20 mA > E AOUT2/AOUT3
Capability 45V
Current Load 500 O Data " ] % — DLCOM
: P .
Resistance Bus 4_,><>-> McU | J,——;j ‘21 B DIO
Power-on Value Yes, Programmable L : ‘
- Isolation P *
Indlv!dual Qhannel Yes £ _;1-'5%* -
Configuration o DI3
Digital Input/Counter
= — RLO COM
Channels 4 = — L RLO NO
Type Wet Contact +sv-H pope Jessv :

3 i N RLO COM
Sink/Source (NPN/PNP) | Sink/Source GND— | Converter | g [ P Ao
On Voltage Level +3.5 Vpe ~ +50 Ve v
Off Voltage Level +1 Vpc Max.

Input Impedance 10 KQ, 0.5W
Channels 4
Max. Count 4,294,967,285 (32-bit)
Counter Max. Input 50 Hz
Frequency
Min. Pulse
Width 10ms
Overvoltage Protection +70 Vpc
Relay Output
Channels 4
Type Power Relay
Contact 6 A@ 35 Vpc
Ra.ting 6 A@ 240 Vac
Min. Contact
100mMA@ = 12V
Load @=
Contapt Silver Cadmium Alloy
Form A |Material
Relay Operate Time |5 ms (typical)
Release Time |1 ms (typical)
Mechanical 6
X1 .
Endurance 30 X'10" ops
Electrical 5
1X1 .
Endurance 0" ops
Power-on Value Yes, Programmable

XVv303 -20-
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Wire Connections

Voltage Output
Jumper
10 | || nouTx ]
Load v Ml| (Factory Default)
-1 0& | || acND m
Vout
Current Output
Jumper
—1 08 | || aouTx [ ]
Load E:l 1
0E | || achD [ |
10UT
Digital Input/Counter Readback as 1 Readback as 0
+3.5 ~ 450 VDOC +1 VDC Max.
- DIx| 10 KQ x . DIx[ 10 KL
Wet Contact —8
(Sink}) o+ dem
1| . To other Ij—S— . To other
DIL.COM * channels DLCOM  channels
+3.5 ~ 450 VDOC +1 VDC Max.
Wet Contact « DIx| 10 K2 x . DIx %E_Q
e |
-+ -+
[I—&— . 1o other [I—e . To other
DLCOM : channels DL.COM ‘ channels
Power Relay Readback as 1 Readback as 0
Relay Closed Relay Open
Relay Output €[ ﬁ gl
. To other . To other
* channels - channels

XVv303 -21-



ICP DAS | 1/0 Expansion Boards

Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000 0: Off
: : 4 DO value ) R/W -
00003 | 0003 1:On
00160 00A0 0: Off
: : 4 Set the Power-on value of DO . R/W 0
00163 | 00A3 1:On
0: Counted at falling
00192 00COo edge
: : 4 Set the trigger mode of DI counter o R/W 0
00195 00C3 1: Counted at rising
edge
00263 0107 1 Clear latched DIO status 1: Clear w -
) . . . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
i i i 0: Disable
00265 0109 1 E'nable/DlsabIe the inverse operation of DO R/W 0
signal 1: Enable
:H imal f
00268 | 010C 1 | Setthe Al data format 0: Hexadecimal format R/W 0
1: Engineering unit
00512 0200
: : 4 Clear the DI counter value 1: Clear w -
00515 0203
Discrete Inputs (1xxxx)
Register Points Description Data Format Attribute
DEC  HEX 2
10032 0020 0: Off
: : 4 DI value 1: On R
10035 0023 '
10064 0040 0: Normal
: : 4 Read “high latch” status of DI 1: Latched R
10067 0043 '
10096 0060 0: Normal
: : 4 Read “low latch” status of DI 1: Latched R
10099 0063 '
10%32 OO‘ES 4 Read the open or broken wire detection status of 4 mA~20mA | 0: Normal R
10235 00EB of AO (*1) 1: Wire Opened
*1: Only the 4 ~ 20 mA of AO supports open or broken wire detection
Input Register (3xxxx)
Regist .
DECegls elr-IEX Points N;)oilr:fr Description Data Format Attribute
DI counter value
Each 32-bit counter is calculated by formula:
30128 | 0080 register_high x 65536 + register_low
: : 4 2 Example: 0to 4294967295 R
30135 0087 Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678
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Holding Register (4xxxx)

Register o . Factory
DEC HEX Description Data Format Attribute Value
40032 0020
: : 4 1 AO value - R/W -
40035 0023
40192 00Co
: : 4 1 Set the Power-on value of AO - R/W 0
40195 00C3
40288 0120
: : 4 1 Set the slew rate of AO Oto 15 R/W 0
40291 0123
0: 0~20 mA
Set the AO range
1:4~20mAA
40[}16 Ol.AO 4 , | * The jumper associated with an AO channel 2:0~10V R/W 5
) ) needs be set to voltage output or current | 3: +10V
40419 01A3 .
output correctly to meet the AO range setting 4:0~5V
for the same channel. ’
5: 15V
40480 01EO 1 1 Firmware version (low word) 0 to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x0300 - R -
40483 01E3 1 1 Module name (high word), 0x5603 - R -
Analog Output Range
Type Code Range Data Format Minimum Maximum
Engineering 0 +20000
00 0~ 20 mA
Hexadecimal 0000h FFFFh
Engineering +4000 +20000
01 4~20 mA
Hexadecimal 0000h FFFFh
Engineering 0 +10000
02 o~+10V
Hexadecimal 0000h FFFFh
Engineering -10000 +10000
03 -10~+10V
Hexadecimal 8000h 7FFFh
Engineering 0 +5000
04 0~+5V
Hexadecimal 0000h FFFFh
Engineering -5000 +5000
05 -5~45V
Hexadecimal 8000h 7FFFh
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Analog Output Slew Rate

Set Value V/s mA/s Set Value \/ mA/s
0 Immediate 8 8.0 16.0
1 0.0625 0.125 9 16.0 32.0
2 0.125 0.25 10 32.0 64.0
3 0.25 0.5 11 64.0 128.0
4 0.5 1.0 12 128.0 256.0
5 1.0 2.0 13 256.0 512.0
6 2.0 4.0 14 512.0 1024.0
7 4.0 8.0 15 1024.0 2048.0
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XV306

I/0 Specifications

Analog Input

Channels 4
1V, 25V, x5V, 10V
Type £20 mA, 0~20 mA, 4~20 mA
(Jumper Selectable)
Resolution 16-bit
Sampling kl/lcc))rdrgal 10 Hz
Rate Fast Mode |200 Hz
Normal
Accuracy |Mode +0.1%
Fast Mode |+0.5%
Input Impedance 20 MQ
Overvoltage Protection |+120 Vpc
Individual Channel
Configuration Yes
Channels 4
Type Wet Contact

Sink/Source (NPN/PNP)

Sink/Source

On Voltage Level

+3.5 Vpe ~ +50 Ve

Off Voltage Level +1 Vpc Max.
Input Impedance 10 KQ, 0.5W
Channels 4
Max. Count 4,294,967,285 (32-bit)
Counter | Max. Input 50 Hz
Frequency
Min. Pulse
Width 10ms
Overvoltage Protection +70 Vpc

Relay Output

Channels 4

Type Power Relay
Contact 6 A@ 35 Vpe
Rating 6 A@ 240 Vuc
Min. Contact

100mA@ = 12V

Load @=
Conta_ct Silver Cadmium Alloy

Form A |Material

Relay Operate Time |5 ms (typical)
Release Time |1 ms (typical)
Mechanical 6
Endurance 30 X 10" ops.
Electrical 5
Endurance 1 X 10" ops.

Power-on Value

Yes, Programmable

Pin Assignment

MmN oo
[ B Ryt
O 0o o o0

DI.COM
RL3 COM
RL3 NO
RL2 COM
RL2 NO
RL1 COM

XV3086

RL1NO
RLO COM

RLONO
AGND

AlL3
AI2

AIl
AlLO

Internal 1/0 Structure

EEPROM

Data

AL3

AL2

All

B b))
B = SR USTI D —
A
Isolation "

—

+5 V— ME+5 W

DC/DC
GMD —H Converter

|

w7

AID
- AGMND

DI.COM
DIO
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Wire Connections

Voltage Input
Jumper
& N
mv /VJF"/\D Df% AIX MM (Factory Default)
-7 1S | || AGND
Vin
Current Input
Jumper
L 12 | || Alx |
maA (T , 1
- D& | || AGND L
Tin
Digital Input/Counter Readback as 1 Readback as 0
+3.5 ~ +50 VDC +1 VDC Max.
DIx| 10 KQ ' 10 KQ
Wet Contact e ko ’ _Déx__@
s L B - | EE
I|—&— . To othelr I|—e . To other
pL.COM L ‘channels] DL.COM * channels
+3.5 ~ +50 VDC +1 VDC Max.
DIx| 10 KQ DIx| 10 KQ
Wet Contact & b
(Source) e
-+ gt -+
[I—&— . To other & . To other
DI.COM ‘ channels | DLCOM ‘ channels
Power Relay Readback as 1 Readback as 0
RLx COM RLx COM
I—@——LRelay Closed l—@—LRelay Open
Relay Output ( AC{DC) 2 el C AC[‘DC ) X | D&
[OADIS— . To other . To other
RLx NO ‘ channels RLx NO ‘ channels
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000 0: Off
: : 4 DO value ) R/W -
00003 | 0003 1:On
00160 00A0 0: Off
: : 4 Set the Power-on value of DO . R/W 0
00163 | 00A3 1:On
0: Counted at falling
00192 00COo edge
: : 4 Set the trigger mode of DI counter o R/W 0
00195 00C3 1: Counted at rising
edge
00263 0107 1 Clear latched DIO status 1: Clear w -
) . . . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
i i i 0: Disable
00265 0109 1 E'nable/DlsabIe the inverse operation of DO R/W 0
signal 1: Enable
00268 | 010C 1 | Setthe Al data format 0: Hexadecimal format R/W 0
1: Engineering unit
) 0: Normal mode (10 Hz)
00270 010E 1 Set the Al sampling rate R/W 0
1: Fast mode (200 Hz)
00512 0200
: : 4 Clear the DI counter value 1: Clear w -
00515 0203
Discrete Inputs (1xxxx)
Register Points Description Data Format Attribute
DEC  HEX :
10032 0020 0: Off
: : 4 Dl value 1: On R
10035 0023 '
10064 0040 0 Normal
: : 4 Read “high latch” status of DI 1: Latched R
10067 0043 '
10096 0060 0: Normal
: : 4 Read “low latch” status of DI 1: Latched R
10099 0063 ’
102_24 OO_EO 4 Read the open or broken wire detection status of 4 mA~20 mA | 0: Normal R
10227 00E3 of Al (*1) 1: Wire Opened

*1: Only the 4 ~ 20 mA of Al supports open or broken wire detection
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Input Register (3xxxx)

Register . No. Per o :
DEC HEX Points Point Description Data Format Attribute
30000 | 0000 -32768 to 32767
: : 4 1 Al value R
30003 0003 (0x0000 to OxFFFF)
DI counter value
Each 32-bit counter is calculated by formula:
30128 | 0080 register_high x 65536 + register_low
: : 4 2 | Example: 0 to 4294967295 R
30135 0087 Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

Holding Register (4xxxx)

Register . No. Per o . Factory
DEC HEX Points Point Description Data Format Attribute Value
0x05: +/- 2.5V
0x06: +/- 20 mA
Set the Al range
0x08: +/-10V
402 1
0.56 0 PO 4 1 * The jumper associated with an Al channel | 0x09:+/-5V R/W Ox08
40i59 01'03 needs be set to voltage input or current input | Ox0A: +/- 1V
correctly to meet the Al range setting for the 0XOD: +/-20 mA
same channel. '
Ox1A: 0~20 mA
0x1D: 4~ 20 mA
40480 01EO 1 1 Firmware version (low word) 0 to 255 R -
40481 01E1 1 1 Firmware version (high word) 0 to 255 R -
40482 01E2 1 1 Module name (low word), 0x0600 - R -
40483 01E3 1 1 Module name (high word), 0x5603 - R -
Enable/Disable the Al channel 0x00 ~ OxFF
* Each bit corresponds to one channel.
* H .
ping & ) the channel N
40489 01E9 1 1 R/W OxOF
Sampling rage per channel = Bit N=1: Enable
pling rage p N the channel N
[Total sampling rate]
[Enabled channel count]
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Analog Input Range

o . Open Wire
Type Code Range Data Format Minimum Maximum (Broken Wire)

Engineering -25000 +25000

05 +/-2.5V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

06 +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

08 +/-10V -
Hexadecimal 8000h 7FFFh
Engineering -5000 +5000

09 +/-5V -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

0A +/-1V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

oD +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering 0 +20000

1A 0~20mA -
Hexadecimal 0000h FFFFh
Engineering +4000 +20000 0

1D 4~20mA (*2)
Hexadecimal 1999h 7FFFh 0000

*2: Only the 4 ~ 20 mA of Al supports open or broken wire detection.
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XV307

I/0 Specifications

Analog Output \

Channels 2
+0V~+5V,+0V ~+10V,
T 5V, £10V
yp 0~20 mA, 4~20 mA
(Jumper Selectable)
Resolution 12-bit
Accuracy +0.1%
Voltage Output
Capability 10V @ 20 mA
Curr_ent Load 500 Q
Resistance
Power-on Value Yes
Individual Channel
. ) Yes
Configuration
Digital Input/Counter \
Channels 4
Type Wet Contact
Sink/Source .
(NPN/PNP) Sink/Source
On Voltage Level +3.5 Vpe ~ +50 Ve
Off Voltage Level +1 Vpc Max.
Input Impedance 10 KQ, 0.5W
Channels 4
Max. Count |4,294,967,285 (32-bit)
Counter Max. Input 50 Hz
Frequency
Min.  Pulse
Width 10ms
Overvoltage
Protection *+70 Voc
Relay Output \
Channels 4
Type Power Relay
Contact 6 A@ 35 Vpc
Rating 6 A@ 240 Ve
Min. Contact
100mA@ = 12V
Load @=
Contact . .
Material Silver Cadmium Alloy
Form A | Operate ;
Relay |Time 5 ms (typical)
Release :
Time 1 ms (typical)
Mechanical 6
Endurance 30 X 10" ops.
Electrical 5
Endurance 1 X 10" ops.

Power-on Value

Yes, Programmable

Pin Assighment

5335332325252 z2gz¢k
S°°%°%8n3dn0503 T383
o MmZzYzJ=z 2= < <
XV307 e o o o
Internal 1/0 Structure
Voltage
EEPROM DAC cUrrent; -AQUTO/AQUTL
+5V©—’—§
Data —
R N
-—-47><l> MCU | .. — DIO
N o .
Isolation— " b
¢ - _

+5V— DC/DC [®@+5V

GND—H Converter —(17

R LT Rocom
K S RLO NO

RLO COM

RL3 NO
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Wire Connections

Voltage Output
Jumper
10 | || nouTx ]
Load v Bl (Factory Default)
-1 0& | || acND m
Vout
Current Output
Jumper
—1 08 | || aouTx [ ]
Load E:l 1
0E | || achD [ |
1ouT
Digital Input/Counter Readback as 1 Readback as 0
+3.5 ~ 450 VDOC +1 VDC Max.
= DIx| 10 KQ » . DIx[10 K22
Wet Contact —8
(Sink}) o+ dem
1| . To other Ij—S— . To other
DIL.COM * channels DLCOM  channels
+3.5 ~ 450 VDOC +1 VDC Max.
Wet Contact « DiIx| 10 KQ w . DIx %Eﬂ
o e
- 4+ -+
[I—&— . 1o other [I—e . To other
DLCOM : channels DL.COM ‘ channels
Power Relay Readback as 1 Readback as 0
Rlx COM RLx COM
= Relay Closed = Relay Open
Relay Output acpe) (| 1) &l AGDC) X i\ €
LOADHS . To other LOADIS .To other
RLx NO * channels Rlx NO - channels
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000 0: Off
: : 4 DO value ) R/W -
00003 | 0003 1:0n
00160 00AO0 0: Off
: : 4 Set the Power-on value of DO . R/W 0
00163 | 00A3 1:0n
0: Counted at falling
00192 00C0 edge
: : 4 Set the trigger mode of DI counter o R/W 0
00195 00C3 1: Counted at rising
edge
00263 0107 1 Clear latched DI status 1: Clear w -
) . . . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
) ) ) ) 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal R/W 0
1: Enable
00268 | 010C 1 | Set the AO data format 0: Hexadecimal format | gy, 0
1: Engineering unit
00512 0200
: : 4 Clear the DI counter value 1: Clear w -
00515 0203
Discrete Inputs (1xxxx)
Register Points Description Data Format Attribute
DEC  HEX P
10032 0020 0: Off
: : 4 DI value 1: On R
10035 0023 ’
10064 0040 0: Normal
: : 4 Read DI “high latch” status 1: Latched R
10067 0043 '
10096 0060 0: Normal
: : 4 Read DI “low latch” status 1: Latched R
10099 0063 )
10%32 OO‘ES ) Read the open or broken wire detection status of 0: Normal R
* * ~ * . H
10233 00E9 4~ 20 mA of AO (*1) 1: Wire Opened

*1: Only the 4 ~ 20 mA of AO supports open or broken wire detection
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Input Register (3xxxx)

Register No. Per

DEC HEx | Foints oo Description Data Format Attribute

DI counter value

Each 32-bit counter is calculated by formula:

30128 0080 register_high x 65536 + register_low
: : 4 2 Example: 0 to 4294967295 R
30135 0087 Register_low=0x5678

Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

Holding Register (4xxxx)

DEgeglsteI: EX Description Data Format  Attribute F\z;ta:'lc:;y
40032 0020
: : 2 1 AO value - R/W -
40033 0021
40192 00Co
: : 2 1 Set the Power-on value of AO - R/W 0
40193 00C1
40288 | 0120
: : 2 1 Set the slew rate of AO Oto 15 R/W 0
40289 0121
Set the AO range 0: 0~20 mA
1: 4~20 mA
40416 01A0 * The jumper associated with an AO channel needs | 2:0~10V
: : 2 1 be set to voltage output or current output | 5. +/-10V R/W 0x02
40417 01A1 correctly to meet the AO range setting for the
same channel. 4.075V
5.4+/-5V
40480 01EO 1 1 Firmware version (low word) 0to 255 R -
40481 01E1 1 1 Firmware version (high word) 0 to 255 R -
40482 01E2 1 1 Module name (low word), 0x0700 - R -
40483 01E3 1 1 Module name (high word), 0x5603 - R -

Analog Output Range

Type Code Range Data Format Minimum Maximum

Engineering 0 +20000
00 0~ 20 mA

Hexadecimal 0000h FFFFh

Engineering +4000 +20000
01 4~20 mA

Hexadecimal 0000h FFFFh

Engineering 0 +10000
02 +0V~+10V

Hexadecimal 0000h FFFFh

Engineering -10000 +10000
03 +/-10V

Hexadecimal 8000h 7FFFh

Engineering 0 +5000
04 +0V~+5V

Hexadecimal 0000h FFFFh

Engineering -5000 +5000
05 +/-5V

Hexadecimal 8000h 7FFFh
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Analog Output Slew Rate

Set Value A/ mA/s Set Value \/5 mA/s
0 Immediate 8 8.0 16.0
1 0.0625 0.125 9 16.0 32.0
2 0.125 0.25 10 32.0 64.0
3 0.25 0.5 11 64.0 128.0
4 0.5 1.0 12 128.0 256.0
5 1.0 2.0 13 256.0 512.0
6 2.0 4.0 14 512.0 1024.0
7 4.0 8.0 15 1024.0 2048.0
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XV308

I/0 Specifications Pin Assighment
Analog Input S S SLS50ScSSo0583%58838
Channels 8 g << <<<<<%E55585855355
+1V, 25V, 5V, £10V \__ xvaos 3 /
Type £20 mA, 0~20 mA, 4~20 mA
Jumper Selectable
. ( P ) Internal 1/0 Structure
Resolution 16-bit
Normal AT7
. 10 Hz
Sampling |Mode E2PROM —Ale
Rate Fast '_'!E>: MUX : :
200 Hz : :
Mode ATO
Data F———AGnD
,\Nﬂorma' +0.1% Bus )2 R
ode +—> MCU |[—»
Accuracy Fast ( ﬂ JR D107
Mode +0.5% Isolation I%: |
Input Impedance 20 MQ pulter : :
Overvoltage R :
Protection +120 Ve P R -
.. i )
Individual Channel |, +5Vo— DC/DC —8+5V ~ IEI,
Configuration GND | Converter — L !
Universal Digital Input/Output 4 [PlOGND
Digital Input and
Digital Output=8
Channels (By Wire
Connection)
On Voltage
Wet Level +1 Vpc Max.
Contact Off Voltage
Level +4 Vpc ~ +30 Vpc
O Vislizge Close to GND
Dry Level
. Contact Off Voltage
:3|g|t;'al Ll Open
npu
4,294,967,285
Max. Count (32-bit)
Max. Input
Counters Frequency 50 Hz
Min. Pulse
Width 10ms
Overvoltage Protection |+60 Vpc
Output Type Sink
Max. Load Current 700 mA The 8 Universal DI/DO channels on the XV308 can be
. Load Voltage 3.5 ~50 Vpc individually selected to be DI channels or DO
Digital - . .
Overvoltage Protection |+60 Vpc channels via wire connections.
Output -
Overload Protection Yes
Short Circuit Protection | Yes When one is wired as a DI channel, the registers for
Power-on Value Yes, Programmable DO value (00000 ~ 00007) and Power on value

(00160 ~ 00167) associated with the channel need
be set as 0.
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Wire Connections

Voltage Input (Single-ended Mode)
JP1 ~ JP8
I | || Alx [ 1
+ ; —_
mwv_(\ ) 1S AGND (Factory Default)
VIN
Current Input (Single-ended Mode)
JP1 ~ JP8
. 1= | || Alx |
mA (T ~ 1
-1 0 | || AGND L]
IIN
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
+1 VDC Max. +4 ~ 30 VDC
Wezs‘?og)ta‘t [ |o&)]|prox [ |o&)||prox
in :
D& || DIO.GND 0& ||| DIO.GND
+1 Vbc Max. +4 ~ 30 Vbc
e X
Dry Contact E 05| | DIOx E | 0S| || DIOx
(Source) 0= || | DIO.GND 0| || DIO.GND
. ON State OFF State
LOEN LI Readback as 1 Readback as 0
- [LOAD] X [LOAD]
Open Collector LOAD D@ DIOx LOAD D@ DIOx
(sink) 0= | || DIO.GND D& ||| DIO.GND
3.5 ~ 50 Vbc 3.5 ~ 50 Vbc
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default

00000 0000

: : 8 DO value (1) 8]: R/W -
00007 0007 )
00160 00AO0 0: Off

: : 8 Set the Power-on value of DO 1: on R/W 0
00167 00A7 )
00192 00CO S;Igsunted at falling

: : 8 Set the trigger mode of DI counter ) - R/W 0
00199 00C7 1: Counted at rising

edge
00263 0107 1 Clear latched DI status 1: Clear w -
00264 0108 1 Enable/Disable the inverse operation of DI signal (1) E:aak?llee R/W 0
. . . . 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal 1: Enable R/W 0
00268 | 010C 1 | Setthe Al data format 0: Hexadecimal format | o, 0
1: Engineering unit
. 0: Normal mode (10 Hz)

00270 010E 1 Set the Al sampling rate 1: Fast mode (200 Hz) R/W 0
00512 0200

: : 8 Clear the DI counter value 1: Clear w -
00519 0207

Discrete Inputs (1xxxx)

DE(I:Reglsteltl EX Points Description Data Format Attribute

10032 0020 DI value 0: Off

: : 8 To use a channel as a DI, the corresponding DO value and the 1: on R
10039 0027 power-on value need be set to 0. )
10064 0040 0: Normal

: : 8 Read DI “high latch” status 1: Latched R
10071 0047 )
10096 0060 0: Normal

: : 8 Read DI “low latch” status 1: Latched R
10103 0067
10224 O0EO Read the open or broken wire detection status of 4 mA ~ 20 mA of | 0: Normal

; : 8 Al (*1) 1: Wire Opened R
00231 00E7

*1: Only the 4 ~ 20 mA of Al supports open or broken wire detection
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Input Register (3xxxx)

Register . No. Per o :
DEC HEx  roints ot Description Data Format Attribute
30000 0000 -32768 to 32767
: : 8 1 Al value (0x0000 to R
30007 0007 OXFFFF)

DI counter value

Each 32-bit counter is calculated by formula:

30128 0080 register_high x 65536 + register_low
: : 8 2 Example: 0 to 4294967295 R
30143 008F Register_low=0x5678

Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

Holding Register (4xxxx)

Register . o . Factory
DEC HEX Points Description Data Format Attribute Value
0x05: +/- 2.5V
Set the Al range 0x06: +/- 20 mA
0x08: +/- 10V
40256 0100
3 1 * The jumper associated with an Al channel needs | 0x09: +/-5V R/W 0x08
be set to voltage input or current input correctly to | Ox0A: +/- 1V
40263 0107 .
meet the Al range setting for the same channel. 0x0D: +/-20 mA
0x1A: 0~20 mA
0x1D: 4~ 20 mA
40480 01EO 1 1 Firmware version (low word) 0 to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x0800 - R -
40483 01E3 1 1 Module name (high word), 0x5603 - R -

Enable/Disable the Al channel 0x00 ~ OxFF

* Each bit corresponds to one channel.
* Disable an unused Al channel can increase the Bit N=0: Disable
sampling rate of the using channels. the c;a'nnel N

40489 01E9 1 1 R/W OxFF

Sampling rage per channel = Bit N=1: Enable
pling rage p - the channel N

[Total sampling rate]

[Enabled channel count]
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Analog Input Range

o . Open Wire
Type Code Range Data Format Minimum Maximum a6 Wil

Engineering -25000 +25000

05 +/-2.5V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

06 +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

08 +/-10V -
Hexadecimal 8000h 7FFFh
Engineering -5000 +5000

09 +/-5V -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

0A +/-1V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

oD +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering 0 +20000

1A 0~20mA -
Hexadecimal 0000h FFFFh
Engineering +4000 +20000 0

1D 4~20mA (*2)
Hexadecimal 1999h 7FFFh 0000

*2: Only the 4 ~ 20 mA of Al supports open or broken wire detection.
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XV310

I/0 Specifications

Analog Input

Pin Assignment

mN-SS28C2g32oRrSoS288p82¢
Channels 4 <<<¢§¢2§oaoogggg§§
1V, ¥25V, 15V, 110V st 2
Type 120 mA, 0~20 mA, 4~20 mA
(Jumper Selectable)
Resolution 16-bit Internal 1/0 Structure
. Normal
za;npllng Mode 10Hz
ate Fast Mode |200 Hz ﬁg
Normal +0.1% EEPROM ADC MUX ﬁé
Accuracy |Mode CGND
Fast Mode |+0.5% Data urrent
Overvoltage Protection |+120 Vpc Bus 47>/l> McU | ., mf—momm
Individual Channel S -AGND
Configuration Yes Isolation ) 5RV i
AnalogOutput : 1o
Channels 2 —> .\wg;—mn
OV~+5V,0V~+10V, 5V, Buffer Cooa
Type 110V, 0~20 mA, 4~20 mA +5V— DC/DC [®+5V g : :
(Jumper Selectable) GND — Converter | DGND! | poa
Resolution 12-bit %;—DGND
Accuracy 10.1%
Voltage Output
Capability 10V @20 mA
Curr_ent Load 500 Q
Resistance
Power-on Value Yes
Digital Input
Channels 4
Type Dry Contact
Sink/Source Source
(NPN/PNP)
On Voltage Level Close to GND
Off Voltage Level Open
Input Impedance -
Max. Count |4,294,967,285 (32-bit)
Max. Input
Counters |Frequency S0 Hz
Min. Pulse
Width 10ms
Overvoltage Protection |+60 Vpc

Digital Output

Channels 4

Type Source

Max. Load Current 650 mA/channel
Load Voltage +10 Vpc ~ +40 Vpc

Overvoltage Protection |+47 Vpc
Overload Protection Yes
Short-circuit Protection |Yes

Power-on Value Yes, Programmable
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Wire Connections

Voltage Input
Jumper
0= | || ax _
+
mV/V '(:V:} @ B  (Factory Default)
- 0= | || AGND L
Vin
Current Input
Jumper
A (D) 0S| |[A D
IT1 ) Ty
-~ |02 | || aGND il
Tin
Voltage Output
_ Jumper
T 0 | || AOX ]
Load % v & | || aenD D (Factory Default)
Vout
Current Qutput
_ Jumper
— D‘:::' AOx I_I
Load | =
LL 0& | || AGND H
ouT
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
— - X =
Dry Contact 0 ||| DIx 0=| || DIx
(Source) 01| | DGND 0= | || DGND
- ON State OFF State
Ll LT Readback as 1 Readback as 0
XETl 0| || DOx NES D& || DOx
. z |x
OFSEDHUEZZ!)IH - + D@ DO.PWR - TJr:_]_— D@ DO.PWR
—0| || DO.GND T 02| || po.GND
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Modbus Register Table

Coils (0Oxxxx)

Register . o . Factory
Data Format
DEC HEX Points Description Attribute Default
00000 0000
0: Off
: : 4 DO value R/W -
1:On
00003 0003
00160 00A0
0: Off
: : 4 Set the Power-on value of DO 10 R/W 0
:On
00163 00A3
00192 00C0 O; Counted at falling
edge
: : 4 Set the trigger mode of DI counter & L R/W 0
1: Counted at rising
00195 00C3
edge
00263 0107 1 Clear latched DI status 1: Clear w -
. . . . 0: Disable
00264 0108 1 Enable/Disable the inverse operation of DI signal R/W 0
1: Enable
. . . . 0: Disable
00265 0109 1 Enable/Disable the inverse operation of DO signal 1 Enabl R/W 0
: Enable
0: Hexadecimal format
00268 010C 1 Set the Al/AO data format ) ) ) R/W 0
1: Engineering unit
. 0: Normal mode (10 Hz)
00270 010E 1 Set the Al sampling rate R/W 0
1: Fast mode (200 Hz)
00512 0200
: : 4 Clear the DI counter value 1: Clear w -
00515 0203

Discrete Inputs (1xxxx)

Register

DEC HEX Points Description Data Format Attribute
10032 0020
0: Off
: : 4 DI value R
1: On
10035 0023
10064 0040
. 0: Normal
: : 4 Read DI “high latch” status R
1: Latched
10067 0043
10096 0060
0: Normal
: : 4 Read DI “low latch” status R
1: Latched
10099 0063
10224 00EO
4 Read the open or broken wire detection status of 4 mA ~ 20 mA 0: Normal R
) ’ of Al (*1) 1: Wire Opened
10227 00E3
10232 00E8
) Read the open or broken wire detection status of 4 ~ 20 mA 0: Normal R
) ’ of AO (*2) 1: Wire Opened
10233 00E9

*1, ¥2: Only the 4 ~ 20 mA of Al and AO support open or broken wire detection
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Input Register (3xxxx)

Register . No. Per o :
DEC HEX Points Point Description Data Format Attribute
30000 | 0000 -32768 to 32767
: : 4 1 Al value R
30003 0003 (0x0000 to OxFFFF)
DI counter value
Each 32-bit counter is calculated by formula:
30128 0080 register_high x 65536 + register_low
: : 4 2 Example: 0 to 4294967295 R
30135 0087 Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678

Holding Register (4xxxx)

Regist
DECegls elt|EX Description Data Format Attribute F\j:rj;y
40032 0020
: : 2 1 AO value - R/W -
40033 0021
40192 00co
: : 2 1 Set the Power-on value of AO - R/W 0
40193 00C1
0x05: +/- 2.5V
Set the Al range 0x06: +/- 20 mA
0x08: +/- 10V
40256 0100 * The jumper associated with an Al channel needs 0X09: +/-5 V
: : 4 1 be set to voltage input or current input correctly to R/W 0x08
40259 0103 meet the Al range setting for the same channel. OXOA: +/-1V
0x0D: +/-20 mA
Ox1A: 0~20 mA
0x1D: 4~ 20 mA
40288 0120
: : 2 1 Set the slew rate of AO Oto 15 R/W 0
40289 0121
Set the AO range 0:0~20 mA
1:4~20 mA
40416 01A0 * The jumper associated with an AO channel needs | 2:0~ 10V
: : 2 1 be set to voltage output or current output | ,. R/W 0x02
40417 | 01A1 , 3:4/-10V
correctly to meet the AO range setting for the R
same channel. 4.075V
5.4/-5V
40480 01EO0 1 1 Firmware version (low word) 0to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x1000 - R -
40483 01E3 1 1 Module name (high word), 0x5603 - R -
Enable/Disable the Al channel 0x00 ~ OxOF
20489 01E9 1 1 * Eéch bit corresponds to one chanr?el. R/W OXOF
* Disable an unused Al channel can increase the Bit N=0: Disable
sampling rate of the using channels. the channel N

XV310  -43-



ICP DAS | 1/0 Expansion Boards

Sampling rage per channel =

[Total sampling rate]

Bit N=1: Enable
the channel N

[Enabled channel count]

Analog Input Range

Type Code Range Data Format Minimum Maximum (B?glf:nv\\//\;:fe)

Engineering -25000 +25000

05 +/-2.5V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

06 +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

08 +/-10V R
Hexadecimal 8000h 7FFFh
Engineering -5000 +5000

09 +/-5V R
Hexadecimal 8000h 7FFFh
Engineering -10000 +10000

0A +/-1V -
Hexadecimal 8000h 7FFFh
Engineering -20000 +20000

oD +/-20 mA -
Hexadecimal 8000h 7FFFh
Engineering 0 +20000

1A 0~20mA -
Hexadecimal 0000h FFFFh
Engineering +4000 +20000 0

1D 4~20 mA (*3) -
Hexadecimal 1999h 7FFFh 0000

*3: Only the 4 ~ 20 mA of Al supports open or broken wire detection.
Analog Output Range
Type Code Range Data Format Minimum Maximum

Engineering 0 +20000

00 0~20mA
Hexadecimal 0000h FFFFh
Engineering +4000 +20000

01 4~20mA
Hexadecimal 0000h FFFFh
Engineering 0 +10000

02 +0V~+10V
Hexadecimal 0000h FFFFh
Engineering -10000 +10000

03 +/-10V
Hexadecimal 8000h 7FFFh
Engineering 0 +5000

04 +0V~+5V
Hexadecimal 0000h FFFFh
Engineering -5000 +5000

05 +/-5V
Hexadecimal 8000h 7FFFh
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Analog Output Slew Rate

Set Value V/s mA/s Set Value \/ mA/s
0 Immediate 8 8.0 16.0
1 0.0625 0.125 9 16.0 32.0
2 0.125 0.25 10 32.0 64.0
3 0.25 0.5 11 64.0 128.0
4 0.5 1.0 12 128.0 256.0
5 1.0 2.0 13 256.0 512.0
6 2.0 4.0 14 512.0 1024.0
7 4.0 8.0 15 1024.0 2048.0
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XVv484
I/0 Specifications Pin Assignment
Segsizazasaadega
4-ch Up/Down Counter (CW/CCW) © ?W; cefeegoeoeeen
4-ch Dir/Pulse Counter
(Bi-direction) Internal I/0 Structure
Channels 4-ch A/B Phase Counter
(Quadrant Counting) Vv @%
8-ch Up Counter EEPROM _} §+ * M- CAO+
8-ch Frequency In cA0-
Contact Wet +5V
Sink/Source . Data Q% wel cBo+
(NPN/PNP) Sink Bus |G
— MCU | ., L
Types Counter, Frequency or Encoder ‘Z)(l’ sy . b
counter/Encoder- 35 bit (4,204,967,295) Isolation E: e
ON Voltage Level |+3.5 VDC ~ +30 VDC J o
OFF Voltage Level |+1 VDC Max. +5V—1 DC/DC ®+5V oy @% .
Programmable L ¢
Digital Fiter 1~ 32767 ps GND - Converter J;j G
Individual Channel
Configuration Yes
Counter Mode Up or Up/Down
Encoder Mode CWI/CCW, Dir/Pulse, AB Phase
Frequency Mode |Yes
Max. Speed 3.5VDC ~ 10 VDC: 200 kHz
10 VDC ~ 30 VDC: 150 kHz
Frequenc 1 Hz~200 kHz = +0.025% of Input | |
Acc?xracyy Frequency (*1) P : ’Q é ” é @ 6 ” o
Virtual Battery ) XV484
Backup to Yes % O sonbes
Preserve Counter 8
Values S it LR

*1: Frequency error related to input range:

Frequency Range Frequency Error (typical)

1 Hz ~ 10 Hz 0.01 Hz 3 = i
10 Hz ~ 10 KHz 0.5 Hz :

10 KHz ~ 100 KHz 15 Hz

100 KHz ~ 200 KHz 30 Hz
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Wire Connections

Counter Type
U Up+— 0S| || CAx+
. Up- 4 0S| || CAx-
Up+— D€ || CAx+
Up- | D& || cAx-
Up/Down Down+—{ D& | || CBx+
Down- - D&} || CBx-
Pulse+— 0&)| || CAx+
- Pulse- 4 0S| || cax-
Sl pir+ | | || cBx+
Dir- 4 05| || CBx-
A0+ — 0S| || cAx+
A0- 08| ||cax-
A/B Phase BO+—{ 0S| || CBx+
BO- —{ 0S| || CBx-
Frequency Type
Freq+— CAx+
Frequency Frz- i gg A
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Modbus Register Table

Coils (0Oxxxx)

Register o . Factory
Data Format
DEC HEX Description Attribute Default
00032 0020 0: Off
: : 8 Input status after XOR mask for channel 0 to 7. ) R -
00039 | 0027 1:On
00040 0028 0: Off
: : 8 Input status after low-pass filter for channel 0 to 7. R 0
00047 | 002F 1:0n
0: Normal
00(_)64 00'40 3 Counter overflow status for channel 0 to 7. 1: Overfl R/W 0
: : . : Overflow
00071 0047 Write 1 to clear overflow status. oceurs
0: Hex
00268 o10C 1 Data format for frequency type. R/W -
1: Float
00512 0200
: : 8 Write 1 to clear counter 0~ 7. - w -
00519 0207
00768 0300 0: Disable
: : 8 Enable battery backup for counter 0 to 7 _ R/W -
00775 | 0307 1: Enable
00§00 03.20 g Automatic switching between high/low frequency mode 0: Disable R/W )
00807 0327 for frequency measurement of channel 0 to 7 1: Enable
00832 0340 High/low frequency mode for frequency measurement of .
. ) 3 channel 0to 7 0: Low RIW )
: ' It is recommended to set to high frequency mode for 1: High
00839 0347
frequency larger than 10 KHz.
00864 | 0360 0:Keep
: : 8 Stop counting on counter overflow for channel 0 to 7 counting R/W -
00871 0367 1: Stop
00896 0380 . 0: Disable
: : 8 Enable low pass filter for channel 0 to 7. R/W -
00903 | 0387 1: Enable
00928 03A0
: : 8 XOR mask for channel 0 to 7. - R/W -
00935 03A7
Input Register (3xxxx)
Register . No. Per o .
P D D F Al
DEC HEX oints Point escription ata Format ttribute
Counter/frequency value of channel 0 to 7
Each 32-bit counter is calculated by formula:
30000 0000 register_high x 65536 + register_low
: : 8 2 Example: 0to 4294967295 R
30015 000F Register_low=0x5678
Register_high=0x1234
32-bit value = 0x1234 x 65536 + 0x5678 = 0x12345678
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Holding Register (4xxxx)

Register L . Factory
DEC HEX Description Data Format  Attribute Value

40964 00‘40 3 ) Maximum value for up counter 0 to 7, two registers | 0 to R/W )
40079 004F for each channel 4294967295
40096 0060 Preset value of counter 0 to 7, two registers for each | 0 to

‘ ‘ 8 2| channel 4294967295 RIW )
40111 006F
40160 00AO 1 1 Frequency measurement timeout in 100ms 1to 255 R/W -
40161 00A1 1 1 Low-pass filter time for channel 0 and 1 in ps 1to 32767 R/W -
40162 00A2 1 1 Low-pass filter time for channel 2 and 3 in ps 1to 32767 R/W -
40163 00A3 1 1 Low-pass filter time for channel 4 to 7 in ps 1to 32767 R/W -
40256 0100

: : 8 1 Type code of channel 0 to 7 R/W -
40263 0107
40480 01EO0 1 1 Firmware version (low word) 0to 255 R -
40481 01E1 1 1 Firmware version (high word) 0to 255 R -
40482 01E2 1 1 Module name (low word), 0x8400 - R -
40483 01E3 1 1 Module name (high word), 0x5604 - R -

BitOto 7
40489 01E9 1 1 Start/stop counting, bit 0 for chO, bit 1 for chi, ... 0: Stop R/W -
1: Start

Counter Type and Data Format Table

Type Code  Counter Type Data Format Minimum Maximum
50 Up Hexadecimal 00000000h FFFFFFFFh
54 Up/down Hexadecimal 80000000h 7FFFFFFFh
55 Pulse/direction | Hexadecimal 80000000h 7FFFFFFFh
56 Quadrature Hexadecimal 80000000h 7FFFFFFFh

Up/down Counting

InAQ U U U

up_count up_count up_count

InBO

v o o

down_count down_count down_count

When InAO is used as an up counting clock and InBO is used as a down counting clock,
the counter will be increased by one for every falling edge of InAO and decreased by one
for every falling edge of InBO.
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Pulse/direction Counting

InAO (Pulse)

dood o d Y '

up_count up_count up_count down_count down_count down_count

InBO (Drr)

The InBO is used for direction counting. When InBO is low, the counter will be increased by one
for every falling edge of InA0. When InBO is high, the counter will be decreased by one
for every falling edge of InAO.

Quadrature Counting

e D
A —
E i § i -
Counter 1 2 3 4 5 6
\ S
- ~

[ AS>A BOB ]

B

Encodervalue 0 1 2 3 4 3 2 1 b 1 -2

LN .

When InAO is used as the A signal and InBO is used as the B signal, the counter will be increased by one when
the InAO phase leads by 90 degrees to InBO and the counter will be decreased by one when the InAO phase
lags by 90 degrees to InBO.




ICP DAS | 1/0 Expansion Boards

Revision History

Revision Date Description
1.0.0 201501 First released
1.0.1 2015/05 Added Coil Register 00268 for XV306 and XV307.

Added DI counter specification and Modbus address information for XV-107/107A/110/116 with

1.0.2 2016005 firmware version 1.00.
1.0.3 2018/08 Added XV303 information.
1.0.4 2019/10 Added XV484 information.




