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How to use the 1-87028UW/CW, 1-87024UW/CW modules on ISaGRAF PAC?

Introduction:

The ICP DAS ISaGRAF PACs has added support for the 1-87028UW/CW and 1-87024 UW/CW voltage or
current output modules. Users can plug it in the PAC as the local I/O or plug it in the remote 1/O

expansion unit (e.g. 1-87K4/5/8/9 or RU-87P4/8) as the RS-485 remote |/O modules.

® |-87028UW

8-channel 16-bit Isolated Source Type Voltage or Current Output Module

® |-87028CW

8-channel 12-bit Channel-to-Channel Isolated Current Output Module

® |-87024UW

4-channel 16-bit Isolated Source Type Voltage or Current Output Module

® |-87024CW

4-channel 12-bit Channel-to-Channel Isolated Current Output Module

Please visit to the websites for more information,

http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-87028uw.html|

http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-87024cw.html

1.1. Download the Driver, Demo Programs and Documents

The following ISaGRAF driver versions support the 1-87028UW/CW, 1-87024 UW/CW modules.

ISaGRAF PAC / ISaGRAF Driver Version

XP-8xx7-CE6
XP-8xx6-CE6

Ver. 1.44 or later

XP-8xx7-Atom-CE6
XP-8xx6-Atom-CE6

Ver. 1.03 or later

VP-25W7/23W7
VP-25W6/23W6

Ver. 1.56 or later

WP-8xx7/WP-8xx6

Ver. 1.64 or later

iP-8x17/8x47

Ver. 1.20 or later

ISaGRAF Palm-size PAC

WP-5147/5146

Ver. 1.10 or later

MPAC-7186EG

Ver. 1.22 or later

Notice:

The WP-5147 and puPAC-7186EG are the Palm-size PAC (without slot). Thus, users can use the
[-87028UW/CW and 1-87024 UW/CW as remote I/O modules through the RS-485 port (COM?2).
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Download the ISaGRAF Driver:
If your driver version is the earlier one, you may download the new ISaGRAF Driver from the website

www.icpdas.com > Soft PLC ISaGRAF... > Driver and then follow the attached document to update it to
your ISAaGRAF PAC.

Download the ISSGRAF Demo Project:
This paper is the 1ISaGRAF FAQ-169. User can download the document and related files (Projects:

faq169_1.pia, faql69_2.pia, faql69 3.pia, faql69_4.pia, C function blocks: i 87024c.fia, i_87028c.fia,
1/O boards: i_87024u.bia, i_87028c.bia, i_87028u.bia) from www.icpdas.com > Support > FAQ >
ISaGRAF Soft-Logic PAC > 169

1.2. Restore the ISaGRAF Files

Users can download the ISaGRAF projects and libraries into the “C:\ISAWIN” folder, and then restore it to
the PC/I1SaGRAF. Please follow the instructions as below:

Restore the ISAGRAF Projects:
Projects: faq169_1.pia, fag169_2.pia, fag169 3.pia, faql69_4.pia

-4 ISaGRAF - Project Management -0 x
Fil= Edit FProject
0 e
m Libraries Cormmon data

Demo Import IL program
Archive - Projects E

Wiorkbench Archive

creation
deman

Bestare

6-. Cloze

Help

L

4 I3aGRAF - Project Management

File Edit Pmoject Tool: Option: Help
creation

Demo

faq169 1) [SaGRAF PAC + -37024L0Y Archive location

faql169_2 [SaGRAF PAC + i-amzal_.rw CALSAWING Browse
fag169_3 ISAGRAF PAC + B7HS + -87024Lhy
faql69_4 [ZaRAF PAC +i5THS + 5702800

[ Compress

L

ICP DAS Co., Ltd. Technical Document
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Restore the ISaGRAF Libraries:
C function blocks: i _87024c.fia, i_87028c.fia,
1/0 boards: i_87024u.bia, i_87028c.bia, i_87028u.bia

File Edit Project
D
 creation

Lrchive | 23 De

Lmport IL pro

o
X |

Ophon:  Help

hENT BeE & |

C function blocks
12 configurations

[

= — )

Fil= Edit BGEEE Option:  Help

Jet 1 W-ihoc7[Bxx<6 [driver 4.18 or later)| +|

C function
Standond 2% §

averag_r joppue '
can_r
- WINZZE integration ¥

\chsamnll )

Workbench Archive YWiorkbench Archive

averag_f i ic cjbi1Ebo -l | ¥
averag_n cjbidad2 - [
can_r cjbidana | I !
chzample cjbolBba Restore
cic ciboBadz é\ 4
cj_ste ciboBana Cloze
oo cjwi16bo —
com_sts cjwidads
cro_16 cjvidana Help
cre_dfl cjwigboo
daylight Cjwimsg
di_cnt cjvolBbo
ebus_b r cjvoBadd
ebuz b w ~ [ Compress cjvoBana ~ [ Compress
Archive location Archive lozation

C:AISakMNY Browse C Al Sak MY, Browse
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1.3. Using Notes on the I/0 Module

1.3.1. Hardware Setup
Before using the 1-87028UW, users must adjust the jumpers on the 1/0 board to select the voltage or

current output.
1. Push the tenon on both sides of the module outward slightly and then take out the I/O board.

Please take out
the screw terminal
block first.

In the upper left corner, it marked the location of the jumper. Users can adjust the jumper for each
channel to select the voltage or current output.

2.

Notice: The settings for software (“DCON Utility” and “ISaGRAF”) must be the same with
hardware setup (1/0 board).

J1~18

Current

Voltage

3

AT

.
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1.3.2. Configuring the Remote I/0O Modules by “DCON Utility”

Before using the 1-87028UW/CW and 1-87024 UW/CW as RS-485 remote |/O modules, users must setup
related parameters by using “DCON Utility”. (Note: If these modules are plugged in the slot 0 — 7 of the
PAC, users do not need the following setting.)

Download the “DCON Utility”: http://ftp.icodas.com/pub/cd/8000cd/napdos/driver/dcon utility/
User Manual: http://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon utility/manual/

Please follow the instructions as below:
1. Set "Address" to a unique No. (e.g. 1~ 255)

2. Set “Data format” as “Engineering Unit", and the "Baud Rate" (e.g. 9600)
3. Set "Checksum” as “Disable", and “Parity Options” as "None Parity [8,N,1]"
4. Set output range for each channel (e.g. Channel 0: [02] 0~ +10 V)

Notice:

The settings for “ISaGRAF” and “DCON Utility” must be the same (e.g. “Address”, “Baud Rate”). If
users need to change the output range/type for any channel, it required to modify the “DCON
Utility” settings. Do not forget to adjust the jumpers to select the voltage or current output.

3] Jd

Parity Options: |N|:une Paritp[M 8.1] ﬂ
Read Safe Value

Configuration Settings: [ T T T
| J T Channel1 T Channel 2 T Channel:3
Address: ID—:I Channel Qutput
Dataformat: |Engineering Unit j Dutput range: |[02] 0~ +10v j Set Power On Value |
Eauiate: 115200 | Slewrate:  [mmediate change v Read Power On Value |
Checksum Disable | wire status. |Dpen Apply Set Safe Value |
|

Apply Channel:0-1..00 000 ¥ Output value  Read back
[

Command Response Delay Time D) . 1 |+00.000 |+DD'DE":'

Delay Time:| ::Il[ 0~30ms] Apphy i
Host Watchdog Settings

Timeout 255 (01 ~255sec) [~ Send Host QK

Exit
[ Enable WDT Apply

Note: The “Wire Status” field of each channel:
Open (it means open wire) ; Close (it means close wire: Normal).
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1.4. 1-87028UW/CW User Guide

The 1-87028UW is a voltage or current output module that includes 8 single-ended analog output
channels, and provides options for setting power-on and safe value (when it be used as RS-485 remote
I/0 modules). It also provides a programmable output range on all analog outputs (0~5V, -5~+5V,0"~
10V, -10 ~ +10 V, +4 ~ +20 mA or 0 ~ +20 mA), and each analog output can be configured for an
individual range. Voltage and current outputs are jumper selectable, and provide 4 KV ESD protection
as well as 2500 VDC intra-module isolation.

The 1-87028CW is an 8-channel current output module that features channel-to-channel isolation. It
also provides a programmable output range on all analog outputs (+4 ~ +20 mA or 0 ~ +20 mA), and
each analog output can be configured for an individual range, and also has qualification for 4 KV ESD
protection and 1000 VDC intra-module isolation.

Please visit to the websites for more information,
http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-87028uw.html

Notice: The ISaGRAF will support per-channel open wire detection for +4 ~ +20 mA output.

1.4.1. Using the 1-87028UW/CW in the Slot 0 - 7 of the PAC

In the “I/O connection” window, connect the “i_87028u” module with the corresponding I/0 slot (e.g.
Slot 1:i_87028u) and then to assign the output range (e.g. 2 : 0 ~ 10 V) and the corresponding 1/0 tag
(e.g. AO1).

--- ISaGRAF - FAQ169_2 - Programs HE= R
File Make Project Tools Debug Option: Help
B HSZE hED | = X mk| e

an ISaGRAF - FAQ169_2 - [/0 connection !EH

Begin: (o) LD v
e <] vl vef = 87028
= i_B?I]EBu% o mas| CH1 rang = 2
|Elegin: LD (Ladder Diagram) IETL] CH2_rang =3
[t CH3 _rang = 4
L) E b L =
#oan] CHS rang = 5
[10 boards v | [Le7o28uwech a/0 (for 870280 ~| (5] | CHB_rang = 4
*** Supported Modules: B #ean] CHY _rang = 3
i-B7028UW: D7 +5Y , 57 45Y, 0T HI10V , 107410V, 072 ‘x| CHB_rang = 2
Parameters: | [2] & AD1
. o AO2
range: D A03
0: ODmA —> 20 mA [4 | o A04
val: 0 —>» 32767 [dec]
0 —> FFFF [hex] o A0S
(5] = AO6
1: AmA —> 20mA | [7 ] o AO7
<] i | 2 A0
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As the figure above, users can click on “Slot 1 - i_87028u” and then click “Technical note” icon to see the
usage notes for this module.

The following are the output range for each channel:
1-87028CW: (Current output) 0, 1 selectable

1-87028UW: (Current output) 0, 1 selectable ; (Voltage output) 2, 3, 4, 5 selectable
Notice: The output type (Current / Voltage) must be the same with the hardware setup.

ISaGRAF Output Range

Settings Type Decimal Hex.
0 0~ +20 mA 0~ 32767 0~ 7FFF
1 +4~ +20 mA 0~32767 0~ 7FFF
2 0~10V 0~ 32767 0~ 7FFF
3 -10~ +10 V -32768 ~ 32767 8000 ~ 7FFF
4 0~5V 0~32767 0~ 7FFF
5 5~ 45V -32768 ~ 32767 8000 ~ 7FFF

The operation steps for the 1-87028CW and |-87028UW are similar, you can try it.

am ISaGRAF - DEMO - I/Q connection

File Edit Toolz Optionz Help

SEEE LR A=

(o | »lue| ref=8¥028C
= i_ﬂ?ﬂzﬂc% ro# | ) CH1_rang =0

1
O
x

:aaa| CH2 rang = 0
aee| CH3 rang = 0
maan| CHS rang =1
i_37018: 8 CH. Ana Input [Thermocouple]  « : =
i_87018z: 10 CH. Ana Input [Thermocouple \LI — I ClAle_Lelig) = |

L_8701%; & CH. Ana Input [Thermacouple] (s} CHY_rang = 1
i 87019z: 10 CH. Ana Input [Thermocouple Cancel :mae| CHB8 rang = 1
i_87022 2 CH. Analog Output -

i 87024: 4 CH. Analog Output - o AOD

L 87024u; 4-Ch A0 [for 870240 = A0

i 7280w o o AD2
L B7028u; 8-Ch, A/0 [for 870280 Library (4]  AD3
i_a7037: 16 CH. Source Type |zolated DO —4 -]

87040 32 CH. Isolated DI [ ) —— N &1
L_87041: 32 CH. Isolated DO = [ | @ ADS
i_8704E: 16 CH. Monsolated DI " Eguioments |

E7051: 16 CH. D/ =R R I 5100
87052 8 CH. Isolated DI v ~| o AD7

ICP DAS Co., Ltd. Technical Document




Classification ISaGRAF English FAQ-169
Author Janice Hong [Version (1.0 Date Sep. 2013 |Page 8/ 12

1.4.2. Using the 1-87028UW/CW as RS-485 Remote I/O Modules

The I1-87028UW/CW can be plugged in the 1-87K4/5/8/9 or RU-87P4/8 to use it as the RS-485 remote I/0
modules. First, run the “DCON Utility” on a PC to configure the 1-87028UW/CW (refer to section 1.3.2).
In the ISaGRAF “1/0O connection” window, connect the I/O complex equipment - "bus7000b" and set up

n u

the correct values for “com_port”, “com_baud”, etc.

an ISaGRAF - FAQ169 4 - [/O connection

File Edit Tools Optionz Help
2l2im | ¢ 0 F R &

Technical note i‘ boe| ref = A

[o]
Select board/equipment ‘ (mun| com_port = 2
| com_baud = 9600

buz7000; |-7000 [0z on Com3 or COM4 - | | = amn| host watchdog = 0
b= 7000b: 1-7000 [0z on Com3 or COMA | 0K ‘ nue] weat [:E dog timgr =1E
buz7000c: 1-7000 102 on Com3 or COMM4 : —

can?530 Connecting i-7530 CAN comverter— Cancel caunn| chechsum = 0
ebus_m: Set az Ebus Master e E =

ebus_z Set as Ebusz zlave

ebus_z2: Set az Ebus slave L |

eth_top: TCP for eth_send & eth_recwy

eth_udp: UDF for eth_send & eth_recy [ @ | em bus7000b

fbus ric < Mew > Set as Fhus Master Library

fbus_s: < Mew > Set az Fbus slave B R Kv e

frnetidf: i-8172 FRMet [/0 - 10 -

apz_: On board GPS module Boards J

7188w 101 & 100 for the 718545

i_8017a; 8 CH. Analog Input with Alarm —

i_B042: |zalated 16 CH.DI & 16 CH. DO e

As the figure above, users can click on “Slot 9 — bus7000b” and then click “Technical note” icon to see
the usage notes for this module.

Technical notes E

= || [ bus70006:1-7000 105 on Com or COM4 ~| As the figure above, the “com_baud” and
K “checksum” must equal to the setting of
I/0 module (refer to section 1.3.2).

parameter:

com_port : | Host_watchdog, checksum
1857 : [3:COM3, 4:COMA) e .
I-718BEG/XG . uPAC-7186EG : [2: COM2, 3:CO 0: Disable 1: Enable
W-8x37 | 8xA47 } 8x36 { 8x46 : 3 : COM3)
iPAC-8447 } 8847 : (2:COM2, 3:COM3) o
WinPAC-8xx7 § Bxxb | [2: COM2, 3 : COM3) Watchdog_timer: (Hex.)
VP-25W7 | 23W7 { 25W6 [ 23W6 : (2: COM2 , 3 Default: 3s.  Unit: 0.1 s
XP-8o<7-CE6 | XP-8:0<6-CE6 © (3:COM3 , 4:CON _ ’

For example: 1E(16) = 30@10)=3 s

1 | +]
ok |
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Then, write an ISaGRAF Ladder program as below to use it.

--_ [SaGRAF - FAQ169_4 - Programs -0 x

File Make Froject Tools Debug Option:  Help
B HRE DEM X nk|r3s]|

Beoin: [t SMBR R yrite the A0 state to i-370280L0Y
Zi# ISaGRAF - FAQ169 4-LDI - Quick LD Program

File Edit Tool: Option: Help
Begin: L1 (Ladder Diagram) B XxE i «<Bbd B aasil g

F2: 30 F3:4HE Fde gl | FE:{H | FE:{HE F7: 963 Fa: 150 | F8:—% tF8a |

&
The ISaGRAF settings must be the same with , Loroage sz eee
the 1/0 module (refer to section 1.3.2). N
ADR_: Thel-87028UW/CW’s address AQTNT_
(unique NET-ID) in the remote I/O AOZANZ_
expansion unit (e.g. I-87K5). A03NI_
N1~ N8: Output values for 8 channels. era Tl
Q_: Connection status of the I/0 module. nosns
AOB{NE_
AOTHANT_

rog-na -
K ;H

1.5. 1-87024UW/CW User Guide

The 1-87024UW is an voltage or current output module that includes 4 single-ended analog output
channels, and provides options for setting power-on and safe value (when it be used as RS-485 remote
I/0 modules). It also provides a programmable output range on all analog outputs (0~5V,-5~+5V,0"~
10V, -10 ~ +10 V, +4 ~ +20 mA or 0 ~ +20 mA), and each analog output can be configured for an
individual range, and provide 4 KV ESD protection as well as 2500 VDC intra-module isolation.

The 1-87024CW is a 4-channel current output module that features channel-to-channel isolation. It also
provides a programmable output range on all analog outputs (+4 ~ +20 mA or 0 ~ +20 mA), and each
analog output can be configured for an individual range, and also has qualification for 4 KV ESD
protection and 1000 VDC intra-module isolation.

Please visit to the websites for more information,
http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-87024cw.html

Notice: The ISaGRAF will support per-channel open wire detection for +4 ~ +20 mA output.
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1.5.1. Using the 1-87024UW/CW in the Slot 0 - 7 of the PAC

In the “I/O connection” window, connect the “i_87024u” module with the corresponding I/0 slot (e.g.
Slot 2 : i_87024u) and then to assign the output range (e.g. 2: 0 ~ 10 V) and the corresponding I/0 tag
(e.g. AO1).

.- ISaGRAF - FAQ169_1 - Programs H=E

File Make Project Tool: Debug Options Help

B S Dm|¥rxi¢|%| REn

Begin: (ich [ROAR empty program wn ISaGRAF - FAQ169_1 - I/O connection
File Edit Tool: Options Help

e ) | i | B ® | ﬁ|

|Elegin: LD (Ladder Diagram)

il r o ref = 870241
) CH1_rang =2
_ : Bl = i_87024u ro |  mm| CH2 rang = 3
||_| boards ﬂl ||_8?024U34-Eh. A0 [for 8702400 % M CH3_rang =4
HB7024UW: 075V, 5745V, 07 +10V. 107 +10V, 0720 [ | CHA_rang = 5
Parameters: -
o AO1
range: (& | o AD2
0: OmA —> 20mA [3 ] & AO3
val: 0 —> 32767 [dec] - ™ AD4
0 —> 7FFF (hex) ~| s
L. ;™ 3_;?53"[;";:_] Users can click on “Slot 2 - i_87024u”
0 —> TFFF fhex) -| | and then click “Technical note” icon to
21 | see the usage notes for this module.
o |

The following are the output range for each channel:

1-87024CW: (Current output) 0, 1 selectable
1-87024UW: (Current output) 0, 1 selectable ; (Voltage output) 2, 3, 4, 5 selectable

ISaGRAF Output Range

Settings Type Decimal Hex.
0 0~ +20 mA 0~32767 0~ 7FFF
1 +4~ 420 mA 0~32767 0~ 7FFF
2 0~10V 0~ 32767 0~ 7FFF
3 -10~+10V -32768 ~ 32767 8000 ~ 7FFF
4 0~5V 0~ 32767 0~ 7FFF
5 -5~ +5V -32768 ~ 32767 8000 ~ 7FFF
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The operation steps for the 1-87024CW and |-87024UW are similar, please refer to the 1-87028CW (P7).
(The 1-87024CW is not yet supported! Sep. 2013)

1.5.2. Using the 1-87024UW/CW as RS-485 Remote I/O Modules

The 1-87024UW/CW can be plugged in the 1-87K4/5/8/9 or RU-87P4/8 to use it as the RS-485 remote I/0
modules. First, run the “DCON Utility” on a PC to configure the I-87028UW/CW (refer to section 1.3.2).
In the ISaGRAF “1/O connection” window, connect the I/O complex equipment - "bus7000b" and set up

n u

the correct values for “com_port”, “com_baud”, etc.

an ISaGRAF - FAQ169_3 - 1O connection H= E
|40 FER 8|
(o] Technical note i‘ k] ref = A
Select board fequipment ﬁ EE:_E::;:ZHEI]I]
bus7000: -7000 105 on Com3 or COM4— a |:EIK mat| host_watchdog = 0
b= 000R: 1-/000 |0 on Com3 or COM4 = mmt| watchdog_timer = 1E
buz7000c: 1-7000 105 on Com3 or CORM4 =] | chech —_ 0
can?530: Connecting 7530 CAMN converter™ Cancel Jnm| chechsum
ebuz_m: Set az Ebus Master S E ]
ebus_z: Set as Ebusz slave 7
ebuz_z Set az Ebus slave L
eth_tcp: TEP for eth_send & eth_recy
eth_udp: LUDF for eth_send & eth_recy (9 | em bus7000b
fbuz_m: < New > Set as Fbus Master Library = remot -
fbus_s « Mew > Set az Fbus slave N m =
finet36: 8172 FRNet 10  Boards / Ad
apz_: On board GPS module —
i_7188xg 101 & 100 far the 718585
i_8017a 8 CH. Analog Input with Alarm —
i 8042 lzolated 16 CH.DI & 16 CH. DO =

As the figure above, users can click on “Slot 9 — bus7000b” and then click “Technical note” icon to see
the usage notes for this module.

Technical notes E

|| | bus70008:1-7000 105 on Com3 or COM4 ~| As the figure above, the “com_baud” and
R “checksum” must equal to the setting of
I/0 module (refer to section 1.3.2).

parameter;

com_port : n Host_watchdog, checksum
850¢7 : [3:COM3, 4:COMA) e )
I-7188EG/XG , uPAC-7186EG : [2: COM2, 3:CO 0: Disable 1: Enable
W-8x37 / 8xA7 ] 8x36 { 8x46 : 3 : COM3]
iPAC-8447 1 8847 : [2: COMZ, 3 : COM3] L
WinPAC-8xx7 § BxoxB ¢ [2 : COM2, 3 : COM3) Watchdog_timer: (Hex.)
VP-25W7 { 23W7 { 25W6 ] 23WE6 : [2: COM2 , 3 Default: 3s. Unit: 0.1 s
XP-8o<7-CE6 | XP-B:06-CE6 : (3:COM3 , 4:CON g ’

1 | v
ok |

For example: 1E(16) = 30(100=3 s
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Then, write an ISaGRAF Ladder program as below to use it.

--_ [SaGRAF - FAQ169_3 - Programs - O x

File Make Project Tool: Debug Options Help
B HRX DE0 | FXi: k| 23y

Begir: e ARBR R vite the A0 state to -3702410Y

Ziz [SaGRAF - FAQ169_3:LD1 - Quick LD Program

Begin: LD1  (Ladder Diagrarm) Fle Edit Tools Options Help

b XOR e xDd bh QA= &

Fa:3HE F3:9HE Fd G | FE: {H | Fé:{HE F7: 33 Fa: Il | F8: =% 1F8:m |

|_87024C i_a7024_state
F——Aen

1HeoR_
I T
aoadna_

AD3AME_

LS IWE]
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The 1ISaGRAF settings must be the same with the I/O module (refer to section 1.3.2).

ADR_: Thel-87024UW/CW’s address (unique NET-ID) in the remote I/O expansion unit (e.g. 1-87K5).

N1~ N4: Output values for 4 channels.
Q_: Connection status of the I/0 module.
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