Mixing WF and NI Modules
in RIO chassis

wireflow Abstract

ScanEngine access is not directly accessible for Third-Party modules, but this Application
note shows how to mix ScanEngine access for NI modules with more low level I/0 access to
a WireFlow C Series module.

WF 3144 ~ NI Modules

Introduction

C Series modules in a RIO chassis can be accessed in either Scan Mode or FPGA
mode, and many users find it very convenient to use the Scan Mode. This mode is
however not available for all type of modules; Third-party modules, such as the
WireFlow modules, are not directly accessible in the Scan Mode. Fortunately, it is
possible to add third-party modules to the system and still access the NI modules
in Scan Mode.

This application note will outline two different approaches to mix WireFlow
modules with NI modules in a single C Series chassis:

e WireFlow modules accessed by using FPGA Read/Write method
e WireFlow modules accessed by User Defined Variables

In both cases all the remaining slots in the chassis will be available for ScanEngine
access to NI modules, and it is even possible to switch to other NI modules without
FPGA recompilation. The example code is available as a zip-file from
wireflow.se/downloads (AB0O057-057 AN4 Mixing WF and NI modules examples.zip)

The FPGA Read/Write approach allows WireFlow to distribute precompiled FPGA
bitfiles to customers that doesn’t have the LabVIEW FPGA toolkit. These customers
can then use the WireFlow module using Read/Write methods and just point to the
pre-compiled bit-file when the FPGA resource is opened. (see NI Support,

IIEFOWAS Download a Bitfile to My Target Without LabVIEW FPGA)
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The User Defined Variables approach is very convenient since all I/0 are accessed
in the same way, and it is the preferred way to access third party modules when
used in an EtherCAT slave chassis.

In the end it is up to the end-user of the module to determine which approach is
Luireflow best suited for the current application.

Accessing by Read/Write methods

In this example the ScanEngine access to the NI modules is mixed with access to the WF-
3144 module by Read/Write methods.

The trick is to add the WF modules rems [P

under the FPGA target and add the 5 [8) Project: WF3L4 MixedModeExample vproj
modules for ScanEngine access directly v ?%’;‘;’::::Lie;

under the chassis. Also add dummy

i é Build Specifications
B [&h RT CompactRIO Target (0.0.0.0) [Uncenfigured IP

i &+ [ Chassis (cRIO-9111)
modules (basically any NI module) to S 1B FPGATarget2 (ROD, GRIO-LLL
all empty slots, since this will force the g Chesis /O
FPGA compilation to add ScanEngine - B9 40 MHz Onboard Clock
support even for empty slots. WireFlow B o oty W4t
module - ) WF3144_FPGA-Access.vi
. . . l;_lbg Dependencies
Next thing is to create a very simple Modules to be - f; Build Specifications
accessed usin £ '_' Modl (Slot 1, NI9264)
FPGA VI that accesses the WF modules SeanEnci 9 7] & W Mod2 (Slot 2, N19265)
cankngine & [} Modd (Slot 4, N19472)
and put access controls on the FP. d @I\LBIL_RT;_MixedModavi_ RT1/0
"dummY" B+ % Dependencies access
. . - % Build Specifications
Once this FPGA VI has been compiled, module = Bl Spechicet
all chassis 1/0 can be accessed within a single VI from Pk
the host. Here the WireFlow modules are accessed Meacen
A
using the FPGA Interface methods: o’ Mod/CHO[[EER A M3 Ci 0%
Mod3/CH2 Modz/CH [ f—— ) o Mod3/CHT
O T
e Open FPGA VI reference vesycio Moss/ch [t — :
0
e Read/Write control i o .

e Close FPGA VI reference

The NI modules are accessed using ScanEngine, and the Read/Write node automatically
shows the items that can be accessed for the WF modules (that are on the FPGA VI front
panel).

Using this technique, an application can be created that use a mixture of ScanEngine access
to NI native modules and FPGA Read/Write access to WireFlow modules.

[The modules placed directly under
the Chassis can be accessed with
ScanEngine like normal

Modl (NI9264) ACD

Modl (NIB265) AO1

i FIOD [} 3 1 =
et | C N B 3 @‘ error out
v} y SF = H-{FE]
WF3144_FPGA Access e i CHOTS e | %D e
FPGA Target 2 Mod3/CH [EE e and stop the FPGA VI
Modules under the FPGA targets (in Mod3/CH2 (2R | Mod3/CHE
this case Mod3 - WF3144) needs a I|1| Mmﬁ/CHa
. FPGA VIto run. Here we access the
WireFlow AB WF3144 10 node using Read/Write
access to the front panel controls
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Access by “User Defined Variables”

If ScanEngine access to the WireFlow E@-Ef’mﬁjg:’f::iruﬁrfkfi"edVariab'esE’fﬂmp‘E-'vwoJ
module is required, e.g. for access in an | 1T Dependencies

EtherCAT chassis, the previous project

P ‘é Build Specifications
= EL RT CompactRIO Target (0.0.0.0) [Unconfigured IP

: must be modified with User Defined & @ Chassis (RIO-9111)
Wwir ef LOLU & £} FPGA Target 2 (RIO0, cRIO-9111)
variables [ [ Chassis /O
) Mod3
. . - B9 40 MHz Onboard Clock
User Defined Variables are added by oD Phide
i _clicki Qi ; - fP Mod3 (Slot 3, WF-3144)
right-clicking the Chassis in the project. 8, WEatA1 FACA.UserDefmedvaiablesyi
Each User Defined Variable has to be ~ % Dependencies
X . (= e Build Specifications
configured in terms of data type and B WF3144_FPGA-UserDefinedVariables
H H H . []-.} Modl (Slot 1, NI9264)
direction, i.e. Host to FPGA or vice versa. o f) Mod2 (lot 2, NI926S)
Once all the variables have been added, i f) Modd (Slot 4, NIS472)
X . . . . = ﬁ_{" User-Defined Variables
they will show up in the project, and will User Defined - WK WF3144_Cho
. . . —_— - R WFI144_Chl
be accessible in both RT and FPGA code, Variables 8 WhLCh2
P ] . : L LB OWR3144 Ch3
Just like any ScanEnglne variable. [ WF3144_RT_w_UserDefinedVariablesi

- "5 Dependencies
Make sure that the data type of the User -%; Build Specifications

Defined Variabel is correctly matching the data type of the I/0 node on the FPGA, e.g. the WF
3144 is using a fixed-point data type with 26bits (20 integer bits).

[ Wh3L44_Chol?
3 WE2L44_Ch1]%
| 2 WF2L44_Ch2]%

The FPGA VI accesses the User Defined Variables like
S o Scan Engine I/0, and connects them to the
o~ corresponding I/0 nodes (see block diagram on the

left). When using User Defined Variables it is not
1w necessary to add front panel items to the FPGA VI,
0l since all values are passed using the ScanEngine/User
Defined Variables.
[The modules placed directly under
The only difference for the RT code compared to Read/Write i
node access is that the WireFlow module is accessed with the Misd (N254) 200 [ET3
User Defied Variables, very much like the ScanEngine Mot (49265) A1 [T
Variables Mod3/CHO [EE— H P wisia4_chi],
Mod3/CH1 B2 \yraas_cral,,
The ScanEngine background process is now used to pass all z:iz:j;%-

data between RT and FPGA. | sop 58

User Defined Variables are also very useful when an EtherCAT slave chassis is used, because
they allow convenient access to a third-party module as well as derived data (e.g. smart
sensors).

Use this technique if the preferred access method is ScanEngine, or if the WireFlow module
is to be accessed on an EtherCAT bus.

WireFlow AB
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