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Software architecture

User-defined PC software

gStack-RIO driver API

Host PC
Real-time target
User-defined RT software
NI FPGA interfacdl(direct pass-through)
gStack-RIO driver API
Pre-program FPGA bitfile Pre-program FPGA bitfile
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Appearance — Entire system

gStack module cards

gStack controller
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Appearance — gStack-RIO controller

RS-232
Features
 sbRIO-9607 CAN
* Zynqg-7020

* 667MHz Dual core CPU

e 512MB DRAM > aVDC
 512MB Flash Power input
e Ethernet/USB/CAN/RS-232

* LabVIEW PC/RT programmable

» Software: gStack Manager, gStack driver

(C)2024 WPC Systems Ltd. All rights reserved.
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LED indicators

RESET button

Ethernet connector

USB connector

Protective earth (PE)



Quick start guide

1. Configure sbRIO with proper network setting via NI MAX.
Download gStack-RIO manager from WPC official site.

3. Open gStack-RIO manager and select proper module type
corresponding to slot.

4. Confirm if the module functions properly via Test panels?
5. Download & install gStack-RIO driver from WPC official site.

6. Open LabVIEW environment then you can programmatically using
your gStack-RIO system.

SYSTEMS



Download gStack-RIO software from WPC ST

official site.

25 wpc.com.tw/gstackrio-255112104622120.html

BRTH EEF Tl

4122 (Controller) GECO #5138

LabVIEW / Python / C# ZEHREE (DAQ) STEM %5188

W PC System integration

OEM / ODM services
SYSTEMS [IoT & smart manufacturing HEaTE PYCO %52

g

E#)i%%| (Motion) gStackRIO #E#128 S NI

gStack-RIO 1522
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Download gStack-RIO manager

2% wpc.com.tw/gstackrio-255112104622120.html

gStack-RIO 25138

gStack-RIO manager required installation of LabVIEW 2015 Run-time engine.
gStack-RIO FRRAX 1+

. gstackrio-mod_pinout_r3.pdf _
|z
)" Download File - EEEHE

gStack-RIO EFEE A2 (2024-02-06 E )

4 | gstackrio_manager_v1.0.0.4.zip

Download File e gStack-RIO Manager EIEEEE - Test panel & Utility
=

Download here e LabVIEW 2015 5P1 Run-time Engine 15.0 (E£%)

gStack-RIO driver SEEFE Tt (2024-02-16 E#f)

wpc_gstack_rio_driver-1.0.0.16.zip

y g EEHED
Jul bownload File s gStack-RIO LabVIEW BEEDEER
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Download gStack-RIO driver

2% wpc.com.tw/gstackrio-255112104622120.html

gStack-RIO 25138

gStack-RIO FRRAX 1+

. gstackrio-mod_pinout_r3.pdf _
|z
‘/L Download File - EEEHE

gStack-RIO EFEE A2 (2024-02-06 E )

4 | gstackrio_manager_v1.0.0.4.zip

\j Download File e gStack-RIO Manager EIEEEE - Test panel & Utility
=

Download here e LabVIEW 2015 5P1 Run-time Engine 15.0 (E£%)

gStack-RIO driver SEEFE Tt (2024-02-16 E#f)

wpc_gstack_rio_driver-1.0.0.16.zip

y g EEHED
Ja Download File s gStack-RIO LabVIEW SEENTES:
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Configure network setting via NI MAX

File Edit
~ E My System
[@l Data Meighborhood
&8 Devices and Interfaces
44 Scales
& Software
[ VI Drivers
~ B4 Remote Systems
+x¢ NI-sbRIO-9627-01fe68%a ]
wie NI-sDRIU-50L7-ULULDbsa
+xe NI-sbRIO-9627-0202b581
=xe MI-sbRIO-8627-021697d0
+xe NI-sbRIO-9627-021697e4

O] H lil‘}" Refresh | ]

Network Adapters

Adapter Mode

MAC Address

Configure IPv4 Address

f) Ethernet Adapter eth0 (Primary)

TCP/IP Network

I

DHCP or Link Local

IPv4 Address 192.168.1.17
Subnet Mask 255.255.0.0
Gateway 0.0.0.0
DNS Server 0.0.0.0

|

@ System Settingf

(C)2024 WPC Systems Ltd. All rights reserved.

Metwork Settings

ime Settings % Help

w3+ Disconnected

¢ Show Help
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WPC
oStack-RIO manager SYSTEMS

B gStackRIO Manager (v.1.0.0.4) - O X

View Help

v% Network ~
<52 gstackRIO(simulated) “
18 S|ot1 [DIO]
38 Siot2 [Al voktage] Test panels
18 S|ot3 [DIO]
=8 S|ot4 [DIO]
im8 s|ots [DIO]
=8 Sloté [DIO]
i Slot7 [DIO)

i3 S|ot8 [DIO] Device Model gStackRIO(simulated)\Slot1

Device pinout

Module DIO v Module setting

Device List

Device Info

" ==+ Connected

(C)2024 WPC Systems Ltd. All rights reserved. 11



Confirm if the module functions properly via ST

Test panels?

}ﬂ;i':—:::"f";;e 0.04 — O X
| View Help

| v% Network ~
<% gstackRIO(simulated)
18 S|ot1 [DIO]

=8 slot2 [Al voltage]

! : z:zs {g:g} I gStack DIO (0.0.0.0 / Slot1) TestPanel — O X I
. 138 Slots [DIO]
I 158 S|ot6 [DIO] DI Channel DO Channel

388 Slot7 [DIO)] CHO7 v CHOT v

=8 5ot [DIO]

m
_ - : - - — m

Error O

" ==+ Connected

(C)2024 WPC Systems Ltd. All rights reserved. 12



Search “gStack” in NI Example finder

Browse Search Double-click an example to open it. _ Information

ey keyword(®) | gStack-RIO Examples - PCvproj [ Ex2mples for WPC gStack-RIO
9 gStack-RIO Examples - RT.lvproj &) driver run on PC enviroment.

Double-click keyword(s)

a
A-weighting
abort
aborting
absolute
AC
academic
accdb

acceleration

P NI Example Finder - X

~ 2 examples match your search criteria A A~ | |Description: A

accelerometer Vv

Access
accumulator Requirements

Ackermann
acoustic
acoustics

Visit ni.com
for more examples

Hardware

Find hardware v

[ Limit results to hardware Add to Favorites Setup... Help Close

(C)2024 WPC Systems Ltd. All rights reserved.
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Example project

B} gStack-RIO Examples - RT.vproj - Project Explorer — O >
K2 gStack-RIO Examples - PC.vproj - Project Explorer - = X File Edit View Project Operate Tools Window Help
File Edit View Project Operate Tools Window Help e
iEl=1: K
=1 Ik | ”
g o lterns  Files

ltems Files

= [kl Project: gStack-RIO Examples - RT lvproj
= [kl Project: gStack-RIO Examples - PC lvproj = B My Computer
=3 "W MMy Computer S

i L% Build Specifications
= = Al =] Eii#y RT Single-Board RIO Target (0.0.0.0) [Unconfigured IP Address]

i [ml WPC gStack-RIO-Read Al Module Multiple Sample i [ Al

i [ml WPC gStack-RIO-Read Al Module Multiple Sample Waveform wi i [ml WPC gStack-RIO-Read Al Module Multiple Sample wi

[l WPC gStack-RIO-Read Al Madule Single Samplevi =, WPC gStack-RIQ-Read Al Madule Multiple Sample Waveform i

= [ AQ i [ml WPC gStack-RIO-Read Al Module Single Sample.vi
L [ml WPC gStack-RIO-Write AQ Part Single Sample vi =8 7}
& @ DIO i Lo ml WPC gStack-RIO-Write AQ Port Single Samplevi

i- [l WPC gStack-RIO-Digital Channel Write and Read.vi &-[@ DIo

L [wl WPC gStack-RIO-Digital Port Write and Read vi i [=l WPC gStack-RIO-Digital Channel VWrite and Read.vi
=3 LPCS i [l WPC gStack-RIO-Digital Port Write and Read.vi

L |ml WPC gStack-RIO-Set LPCS Channel Current.vi =@ LPCS

[=l \WPC gStack-RIO-Set LPCS Channel Current.vi
Chassis (sbRIO-9807)
- d Build Specifications

"‘.&_ Build Specifications

Example project (host PC) Example project (real-time target)

(C)2024 WPC Systems Ltd. All rights reserved. 14



WPC
gStack LabVIEW driver API SYSTEMS

e My D e N AO
WPC Drivers WPC gStack-RIO Driver

@ 'I QSearchl é{,Cl..bs'u:vr'ﬂize"l @+ 'I QSearchl “-“\*,Customize'l @ 'I QSEBfChl <, Customize~™ l

=== LIE =
AlO

WPC Device.. GECO Driver| WPC gStack... DIo LPCS Init AO Mod... Config AO P... Write AO1... Write AO1.. Close AOM

DIO A

@ 'I QSearchl %Customize'l 1@ I QSEB(Ch' <y Customize~ |

b w B E B ¥

Init Al Modu... Config AIM... Config Al M... Config Al M... Advanced

3STAC gsTAC as
B B B

Close DIO .. Write DO 1 .. Write DO 1 ... Close Al Mo... Start Al Mo... Read Al Stop Al Mo...

(C)2024 WPC Systems Ltd. All rights reserved. 15
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oStack-RIO module pinout




cPCl-16-16ch-DIO WPC

* Model: WPC-gStack-16-16-DIO
« 16ch sinking output (NPN) SYSTEMS
« 16ch sourcing input (NPN)

O
m 1 DOO
o) o DO1 20 > 002
° 4 DO3 21 3 D0a
° 4 DO5 22 2 D06
° 4 DO7 23 - 008
o o DO9 24 . D010
o) o DO11 25 - 0012
o) o DO13 26 o 0014
o o DO15 27 . ol
o o DI1 28 m o2
© 5 DI3 29 m o
5 DIS 30 5 DIt
© 5 DI7 31
o DI9 32 = o8
o)
o DI11 33 14 bI10
o)
o oIt 15 DI12
le) 3 34
o 16 DI14
o DI15 35
o 17 oV
o oV 36
(o) 18 ov
o 24V 37
N/ 19 24V
&

(C)2024 WPC Systems Ltd. All rights reserved. 17



cPCI-16¢ch-Al-CURR WPC

* Model: WPC-gStack-16-Al-CURR
* +/-20mA current input
« 24-bit resolution

SYSTEMS

O
m 1 AlO+
° g AlO- 20 > AL
° o) All- 21 3 Al2+
° g Al2- 22 7 Al
° 5 Al3- 23 - Alds
o o Al4- 24 . AlSs
o) o Al5- 25 - A6+
° 0o Al6- 26 8 Al7+
°0 Al7- 27 9 Al8+
o o AlIS- 28
o 10 AI9+
o AlS- 29 11 Al10+
©5 Al10- | 30
o 12 Al11+
o Al11- 31
o 13 Al12+
o Al12- 32
o 14 Al13+
o Al13- 33
o 15 Al14+
o Al14- 34
o 16 Al15+
o Al15- 35
o 17 AGND
o AGND 36
o AGND P 18 AGND
R 19 | AGND
L

(C)2024 WPC Systems Ltd. All rights reserved. 18



cPCI-32ch-Al-VOLT WPC

« Model: WPC-gStack-32-Al-VOLT
- +/-10V voltage input SYSTEMS
« 24-bit resolution

O
m 1 AIO
o) o All 20 > A
° 4 Al3 21 3 Als
° 4 AIS 22 2 AlG
o o Al7 23 c I8
© o Al9 24 6 Al10
o o Al11 25 - AlL2
o o Al13 26 2 AlL
© 5 Al15 27
o 9 Al16
o Al17 28
o 10 Al18
o AI19 29
o 11 AI20
o AI21 30
o 12 Al22
o AI23 31
o 13 Al24
o AI25 32
o 14 AI26
o AI27 33
o 15 Al28
o AI29 34
o 16 AI30
o Al31 35
o 17 AGND
o AGND 36
© AGND 37 18 AGND
\0_) 19 | AGND
L

(C)2024 WPC Systems Ltd. All rights reserved. 19



cPCl-32ch-AQO WPC

« Model: WPC-gStack-32-A0 SYSTEMS
« +/-10V voltage output
« 16-bit resolution

O
/'? 1 AOO
° g AO1 20 > o
° g AO3 21 3 noa
° g AO5 22 7 AGE
° 5 AO7 23 - o
© o A9 24 6 AO10
o) o AO11 25 - AOL2
o) o AO13 26 o AO14
o o AO15 27 . AOLE
o o AO17 28
o 10 AO18
o AO19 29
o \oa1 ” 11 A020
o © 12 | A022
o A023 31
o AO2S - 13 AO24
o © 14 | A026
o AO027 33
o 029 ” 15 AO28
o © 16 | AO30
o AO31 35
o AGND . 17 AGND
o © oo 5 18 | AGND
Q_} 19 | AGND
L

(C)2024 WPC Systems Ltd. All rights reserved. 20



cPCI-8ch-LPCS . Model: WPC-gStack-8ch-LPCS WPC

« 8ch Current source (programmable)
« 48V /0.45A max. SYSTEMS
* Source current

a O ) « Measure current / voltage
/? 1 | ouTo+
o) ouTo- 20
o 2 OUT1+
o OUT1- 21
o 3 ouT2+
o] ouT2- 22
o 4 OuUT3+
o OuUT3- 23
o 5 OUT4+
o) ouUT4- 24
O 6 OUT5+
@ o OouUT5- 25
o 7 ouT6+
o ouT6- 26
o 8 OUT7+
o ouT7- 27 5
o o 28 m
o o 29 m
o o 30 5
© 5 31
o ” 13
o
fo) 33 14
o
o) 15
fo) 34
o) 16
o ov 35
o 17 Vcs
o oV 36
o 18 Vcs
o ov 37
w 19 Vcs
Q

(C)2024 WPC Systems Ltd. All rights reserved. 21



cPCl-32ch-2W-MUX e i G 2ch-2WMOX WPC

s 2-wire SYSTEMS

+CH_1 35 [ 1 +CH_0

-CH_1 36| 2 -CH_0

] +CH_3 37| 3 +CH_2
=T -CH_3 38| 4 -CH_2
36| 2 +CH_5 39| 5 +CH_4
37| 3 -CH_5 40| 6 -CH_4
384 +CH_7 41| 7 +CH_6
jz Z -CH_7 42] 8 -CH_6
R +CH_9 43 | 9 +CH_8
2] 8 -CH_9 44 ] 10 -CH_8
a3 ]9 +CH_11 45 | 11 +CH_10
44 | 10 -CH_11 46 | 12 -CH_10
e +CH_13  [47]13 +CH_12
47 [ 13 -CH_13 48 | 14 -CH_12
28 | 14 +CH_15 49 | 15 +CH_14
49115 -CH_15 50 | 16 -CH_14
i‘; 13 +CH_17 51 |17 +CH_16
—>T5 -CH_17 52 | 18 -CH_16
53| 10 +CH_19 53 [ 19 +CH_18
54 ] 20 -CH_19 54 | 20 -CH_18
: 2 +CH_21 55 | 21 +CH_20
=155 -CH_21 56 | 22 -CH_20
58 | 24 +CH_23 57 | 23 +CH_22
59 [ 25 -CH_23 58 [ 24 -CH_22
60 | 26 +CH_25 59 | 25 +CH_24
1 CH_25 60 | 26 CH_24
53 | 20 +CH_27 61 | 27 +CH_26
64 | 30 -CH_27 62 | 28 -CH_26
65 | 31 +CH_29 63 | 29 +CH_28
Zj zz -CH_29 64 | 30 -CH_28
e +CH_31 65 [ 31 +CH_30
-CH_31 66 | 32 -CH_30

T +COM 67 | 33 +COM
-COM 68 | 34 -COM

(C)2024 WPC Systems Ltd. All rights reserved. 22



C PC I _3 2 C h _ Re I ay ?I:llzczﬂesl;gPrCe]gjtack-32ch-Relay W PC

« Form A/B manual configurable

+CH_1 35 [ 1 +CH_0 SYSTEMS
-CH_1 36| 2 -CH_0
] +CH_3 37| 3 +CH_2
=T -CH_3 38| 4 -CH_2
36| 2 +CH_5 39| 5 +CH_4
37| 3 -CH_5 40| 6 -CH_4
384 +CH_7 41| 7 +CH_6
jz Z -CH_7 42] 8 -CH_6
RE +CH_9 43| 9 +CH_8
2] 8 -CH_9 44 ] 10 -CH_8
a3 ]9 +CH_11 45 | 11 +CH_10
:‘5‘ 1‘; -CH_11 46 | 12 -CH_10
15 +CH_13 47 [ 13 +CH_12
47 [ 13 -CH_13 48 | 14 -CH_12
28 | 14 +CH_15 49 | 15 +CH_14
49115 -CH_15 50 | 16 -CH_14
i‘; 13 +CH_17 51 |17 +CH_16
—>T5 -CH_17 52 | 18 -CH_16
53 | 19 +CH_19 53 [ 19 +CH_18
54 ] 20 -CH_19 54 | 20 -CH_18
: 2 +CH_21 55 | 21 +CH_20
=155 -CH_21 56 | 22 -CH_20
58 | 24 +CH_23 57 | 23 +CH_22
59 [ 25 -CH_23 58 [ 24 -CH_22
60 | 26 +CH_25 59 | 25 +CH_24
1 CH_25 60 | 26 CH_24
53 | 20 +CH_27 61 | 27 +CH_26
64 | 30 -CH_27 62 | 28 -CH_26
65 | 31 +CH_29 63 | 29 +CH_28
Zj zz -CH_29 64 | 30 -CH_28
e +CH_31 65 [ 31 +CH_30
-CH_31 66 | 32 -CH_30

T 67 | 33
68 | 34

(C)2024 WPC Systems Ltd. All rights reserved. 23
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