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1. IMPORTANT INSTRUCTIONS

Please read all instructions carefully before the RDK9316 is installed into a cRIO chassis or
connected to other equipment!

1.1 INITIAL INSPECTION

Check that the shipment is complete and note whether any damage has occurred during
transport. If the contents are incomplete or there is damage, file a claim with the carrier
immediately, and notify the SET GmbH service contact to facilitate the repair or replacement
of the module. The address is listed in the back of the manual.

The following parts should be included in the shipment:
v" RDK9316 module

v" CD-ROM with driver software, application examples and manual
SAFETY INSTRUCTIONS

MODULE FAILURE

Do not install the RDK9316 module into a cRIO chassis when the module is
obviously damaged:

=oe
N N
[y

e physical damage
® |ose parts inside the module

=
N
N

IMPERMISSIBLE APPLICATIONS

The module is designed for laboratory use. Installing or operating the
module in explosive or hazardous environments is not permissible and may
result in serious injury or death!

>

=
N
w

MODULE INSTALLATION AND REMOVAL

Hot Surface!
The module may be hot. Touching the module may result in body injury!

>

=
N
K

ELECTRICAL CONNECTIONS

The module is not designed to isolate voltage levels of more than 50Vpc.
Do not exceed the voltage levels according to the technical specifications.
Not following this instruction may result in module damage and serious
injury or death!

>
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2. MoDULE OVERVIEW

RDK 9316 is a compact, reliable and highly versatile Resolver-to-digital conversion module.
All commonly used Resolvers can be easily connected to the module without any additional
signal adaption. The module has a built-in excitation oscillator inclusive power stage which
can drive most Resolvers directly without the necessity of an external power booster. All
module parameter are interactively adjustable via software. A sensor-detection functionality
automatically adjusts the module to the specific sensor ratio.

Controll

Sensor

RDK 9316

The RDK 9316 accepts a wide voltage supply range from 9V to 36V and provides galvanic
isolation between the cRIO rack and the demodulator interface. The module is operable
within the NI cRIO real time environment and can also be plugged into a NI R-series
expansion chassis with PCl / PXI FPGA card. Included in delivery are all drivers required for
the cRIO systems and LabVIEW integration examples.

— Ve
o T -
COM

—o SIN HI
SIN LO

COS HI
—0 COS LO

—O EXECHI
—O EXEC LO

RDK9316 applications include industrial and military position control systems such as motor
control, robotics and many kinds of servo loops which use Resolvers.
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3. GETTING STARTED

3.1 SOFTWARE-REQUIREMENTS

To use the RDK FPGA-Driver the following NI Software Components must be installed first:
e LabVIEW
e LabVIEW FPGA Module
e SET RDK-9316 C-Series Module (,,Setup.exe” included on the SET RDK Driver-CD)

3.2 DRIVER-INSTALLATION

After Installation of the NI Software Components, the RDK driver software itself must be
installed. To do this use the RDK9316 CD-ROM and follow the following instructions.

To start the installation process, execute the ,setup.exe” program on the CD-ROM.

5
Setup.exe

Please follow the instructions of the setup program to complete the driver installation.

SET cRID Package 3.0 Setup -10] x|

L SE I Waealcome to the installation routine

of SET GmbH.

This inskallation routine detects all LabVIEW versions and
modifiess the selected ones {user's choice) for enabling the
Fallowing SET cRIO modules;

- SET 9429 R (ARIMC 429 Receiver)

- SET 9429 T¥ HS (ARIMC 429 High Speed Transmitker)
- SET 9429 T L3 (ARINC 429 Low Speed Transmitber)
- 5ET 9314 RDK (Resolver Demodulator)

- SET 9312 LVDT {LYDT Demodulator)

- 5ET 9316 RDE (Resolver Demodulator)

Mexk = I Cancel

When the installation is completed successfully, the host system is ready to use RDK9316
modules in a LabVIEW project.
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33 RDK9316 CompAcT RIO LABVIEW DRIVERS

The driver application is demonstrated within a LabVIEW example project. To copy the driver
components into a new project, use the drag & drop function.

E| ‘_,__.I' Driver Components
i . [ ROK-9316 Module Channels
- [ SPI Communication FIFOs
: J Typelefs
- Lg SET_RDK_9316_Drivers.Ivlib
] I_g SET_RDK_9316_Functions, lvlib

LabVIEW driver components

The LabVIEW FPGA software driver for the RDK9316 module comprises eight driver VI's
which control the serial data transfer between the modules and the FPGA via SPI interfaces.
(Refer to the Vl-library ,,SET_RDK_9316_Drivers.lvlib“).

= I_; SET_ROK_9316_Drivers.Ivib

I:;L Slak3_SET_RDK_9316_SPI_DRIVER.wvi
il Slot7_SET_RDK_9316_SPI_DRIVER.vi
i, Slote_SET_RDK_9316_SPI_DRIVER.vi
i, SlotS_SET_RDK_9316_SPI_DRIVER.vi
- [ml Slot4_SET_RDK_9316_SPI_DRIVER.vi
ml, Slot3_SET_RDK_9316_SPI_DRIVER.vi
m, Slotz_SET_RDK_9316_SPI_DRIVER.vi
ml, Slotl_SET_RDK_9316_SPI_DRIVER.vi

Each module slot applies to its own driver-VI

Each driver VI uses 2 FIFO buffers to communicate with the LabVIEW application. The FIFO
buffers are organized in CommandIN-FIFOs and CommandOUT-FIFOs for bidirectional data
flow from the application to the module and versus vice. Note that these buffers are pre-
defined in terms of name and size and should not be modified to ensure correct operation.

- L4 SPI Communication FIFCs

g @ Soti
b 4l Slotl_CommandIn
4l Slokl_Commandout

gl Stz

L) Slot 3

s Slot 4

w [ Slets

-G Slot s

b [ Slot 7

Efd Slta

Each driver-VI uses two command FIFOs

The user interface is formed from eight slot specific ,,Functions-VIs“, which perform the
driver calls by use of the communication-FIFOs.
(Refer to the VI-library ,SET_RDK_9316_Functions.Ivlib“).
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=8 L g, SET_RD¥K_9316_Functions. lvlib

'I_; Slok8_SET_ROK_9316_FUMNCTICRNS vi
|=2, Slok7 _SET_ROK_9316_FUNCTICRNS, vi
- [m Slote_SET_RDK_9316_FUNCTIONS.vi
- | SlotS_SET_RDK_9316_FUNCTIONS.vi
- [ Slot4_SET_RDK_9316_FUNCTIONS.vi
gﬂ, Slok3_SET_RDE_9316_FUMNCTIONS, vi
- [l Slotz_SET_RDK_9316_FUNCTIONS.vi
gﬂ Slokl _SET_RDE_9316_FUMCTIONS, vi

Each slot applies a specific functions-VI

The folder , TypeDefs” gives data type definitions used within the drivers: error codes and
module commands.

= f__,." T';.rpeDer

i b [fl CALLSTATES.cH
FPEASTATES. cH
ROKCMD .t
ROKERROR,
LISRCMDct

LabVIEW driver data type definitions

e USRCMD.ctl
Defines the applicable RDK9316 commands

e RDKERROR.ctl
Defines the driver error codes

e RDKCMD.ctl
For driver internal use

o CALLSTATES.ctl
For driver internal use

e FPGASTATES.ctl
For driver internal use

The example project already covers all module slots with the maximum number of modules,
which is four, when an R-Series Expansion Chassis is applied and up to eight modules for a
cRIO-Chassis. The names of the modules in the project and the correlating modules 1/0
channels are pre-defined and should not be changed for correct operation.
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The example project includes all module slots

Mad1 (Slot 1, SET 9314 ROK)
Madz (Slat 2, SET 9316 RDK)
Mad3 (Slot 3, SET 9316 ROK)
Mad4 (Slot 4, SET 9316 RDK)
MadS (Slot 5, SET 9316 ROK)
Madé (Slot 6, SET 9316 ROK)
Mad? (Slot 7, SET 9316 RDK)
Mads (Slot 8, SET 9316 RDK)

The example project also defines all required data signals:

B [/ RDE-9316 Module Channels

| oy O oy Y e OO ey O oy Oy OO |
[0 gy g U g 2 g E gy E2 g
TRRReew

1=
- &, Mod1/ID Select
-, Mod1/OvrSmpClk (DI0O)

Modl1

Mod1/SPT Clk
Mod1SPI Cory (DIO3)
Mod1/SPI S (DIOS)

Maod1/SPT MISC (DI06)
Maod1/SPT MOST (DIOT)

[-R
[-R

%h Mod1SPI Func (DI04
[-R

- g, ModlfSPIRdyBsy (DIOZ)
- g, Mod1{Trigger (DIO1)

Modz
Mod3
Mods
ModS
Modé
Mod?
Mods

Example project data signal definitions

The example project modules can be copied to a new project. Alternatively, when the
automatic LabVIEW module detection mechanism “Discover C-Series Modules” is used,
attention on identifier assignment should be paid to avoid naming conflicts (refer to chapter

3.3.2.6).

Three example files are included to demonstrate the driver-VI application:

gé, SET_RDK_9316_Example_slok_1.wi
-gﬂ, SET_RDK_9316_Fxample_Slok_1-4,wi
gﬂ, SET_RDK_9316_Fxample_Slok_1-8.wi

e SET_RDK_9316_Example_Slot_1.vi

Tree example programmes for the R-Series Expansion Chassis and cRIO-Chassis
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Program example which demonstrates the application of a single RDK9316 module
connected to slot 1 of a (PCl) FPGA R-Series Expansion-Chassis or a cRIO-Chassis.

e SET_RDK_9316_Example_Slot_1-4.vi
Program example which demonstrates the application of four RDK9316 modules
connected to a (PCl) FPGA R-Series Expansion-Chassis or a cRIO-Chassis.

e SET RDK 9316 Example Slot_1-8.vi
Program example which demonstrates the application of eight RDK9316 modules
connected to a cRIO-Chassis.

Page 10 of 42
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3.3.1 CopPYING THE DRIVER FILES INTO NEW PROJECTS

The example below provides all software components to get started with a new project. To
copy the files into the new project, simply use the drag&drop function. The example project
demonstrates the driver operation on two different target platforms.

. Project Explorer - SET_RDK_9316.lvproj E@g|

File. Edit Wiew Project Operate Tools SWindow: Help

=T IECE-S

Items Files |

bt
e

|

& : rojeck: SET_RDE 9316 vpro
=t ﬂ My Computer
= @ FPGA Target (PCI-7R33R)
:‘J Criver Components
- BB 40 MHz Onboard Clack
= W% Chassisl (Conneckar 1)
- {0 Modi (Slot 1, SET 9314 RDK)

LabVIEW driver integration for - i} Modz (Slat 2, SET 9316 RDK)
a NI PCI-FPGA-Card in 'l Mad3 (Slak 3, SET 9316 RDK)
combination with a (4 Slot) R- =) Mo (5loF 4, SEF 31 POK)

Series E ion Chassi - g, SET_RDK_9316_Example_Slot_1.vi
eries txpansion Lhassis :;2, SET_RDK_9316_Example_slot_1-4.vi

U Dependencies
+-;::a»-_ Build Specifications
- o' Dependencies
- d Build Specifications
=3 ﬂ RT-CompactRIO-Target (0,0.0,00
= [l Chassis (cRIO-2104)
=] @ FPGA Target cRIO (RIOO, cRIC-9104)
=8 :‘J Criver Components

ﬁa 40 MHz Cnboard Clock,
[l Mod1 (Slat 1, SET 9314 RDK)

) Modz (Slat 2, SET 9316 RDK)
Mod3 (Slot 3, SET 9316 ROK)
Mad4 (Slat 4, SET 9316 RDK)
MadS (Slat 5, SET 9316 ROK)
Madé (Slat &, SET 9316 RDE)
Mod? (Slot 7, SET 9316 RDK)
Mods (Slot &, SET 9316 RDK)
gl SET_RDK 9316 Example_Slokb 1.vi
SET_RDK_9316_FExample_Slok_1-4.wi
SET_RDK_9316_Example_Slak_1-8,wi
#- = Dependencies

LabVIEW driver integration for
a CompactRIO-Chassis with up
to 8 slots.

- e Build Specifications
i _":3'1 Dependencies

- s Build Specifications

Example Project Structure

To integrate the LabVIEW diver into a new or an existing project, all files from the example
project must be copied into the new project folder. Make sure that the file and folder names
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are not modified during the copy process as the correct function of the drivers will be
affected thereby.

= CASCT RDK-9316 LabVIEW Driver
Dabes Bearbeien

{;zu'uck - q_;j ? / | muchan - Crdrar |iRd]=

Aliesse |59 CASET ROK-3316 LebYEY Crivar

Srcht  Fapoeben Exes

» B wecheshizu

. Grle Ty

Catel- wid Ordnerailgabe ¥ T Dsirdrer
C Dia=iardrer

Andrre Ovte ; les=s 1EE ALI&TS Mk

' LKE LyLFS-Datei
. SYERML k2 % LT3 kE  LabviEw eroject
Ll..'] Elpere Lztaan 5 95 KE  LabVIEW Instrument
o Htbatsalate = E, 129KE  LabWIEW Instrumant

W Mt bmgetiang T2KE  LabvIEW Instrumant

A Dinekbie) ausgewanlt

142 M

|72 My Pra e -\rl iiechssn 2

Grafs  Twp
Cuabeoroner
— Drabeioedner
andere Urte : X | 1 KB ALTASES-Date
LK LAP=Detei
e Systedil (1) e A bepro 14748 LaMEW Project
] Euens Dasicn SET - kil S5K8  LaVIEW Irsbrumert
o Achtapia SET FDE i 124 KR LaOWIEN Itk

W febrstamigebang TEIE  LaWEW Inchumert

Detalls
o I | >
Chietoa) ausgoveatic 1,92 ME ¥ Eigznior Computee

All files must be copied into the new project folder
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3.3.2 NI PCI/PXI FPGA-CARD DRIVER APPLICATION

The example below demonstrates the driver integration for a NI PCI-FPGA card together with
an R-Series Expansion Chassis.

3.3.2.1 CREATION OF A NEW PROJECT

When all driver files are copied into the new project folder, the example project is opened
within the new project folder. To integrate the driver into an existing LabVIEW project, the
target project must be opened subsequently. Alternatively, to start a new project ,File >
New Project” must be clicked.

¥ Project Explorer - TestProject.lvproj |Z||E|rz|

Edit ‘Wiew Project Operate Tools  Window  Help

New YI ChrbM = . 6 |“ }
.. | G~ &

QpEn.., Chrl+O

Close Chrl+

Close all

Clase all (this Project)

Save Chrl+5

Save As... =ty
Save all Chrl+Shift+5

Save All (this Project) 0-9104)

Save for Previous Yersion, ..

Mew Project

K
Open Project... K
Save Praject K
Clase Praoject K
K
K
K
K
Slok_1.wi
Recent Projects [ ]
Recent Files 2
Exik ChrlH+0

Opening the target project or creating a new project
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3.3.2.2 CREATING A NEW FPGA-TARGET

Both project windows can be aligned as shown below. The driver components can be copied
into a new project via drag-and-drop function Note that the STRG-key must be pressed
during drag-and-drop to copy the element. Otherwise the element will be removed from the
example project. To prevent faults, the following module installation sequence must be
followed exactly.

B Project Explorer - SET_RDK._9316.lvpr...

Explorer - Untitled Project 1

Eile it ew rcn Qpere aals naw Help Eile Edit  Miew Project Qperae Tools ﬁinw Help
e xbox||lsw @8- o flosSal [a b @ o
| Items | Files | | Items | Files |

= B My Computer = B My Computsr
= FP&A Target (PCI-7833R) G+ % Dependencies

i E S

= [ Driver Components - Build Specifications
i [ TypeDefs
[ ROK-3316 Module Channels
| - [ SPI Communication FIFCs

e E;, SET_RDE_9316_Drivers.lvib
- |_3 SET_RDF_9316_Functions.Iviib
ﬁ 40 MHz Onboard Clock
= I Chassisl {Connector 1)
- @0 Modt {Slot 1, SET 9314 RDK)
[I Mod2 (Slot 2, SET 2316 RDE)
- @} Mad3 (slat 3, SET 9316 RDK)
. @¥ Mad4 (Slat 4, SET 9316 RDK)
@ SET_RDK_9316_Example_Slok_1.vi
.. "5 Dependencies
'& Build Specifications
_Tg" Dependencies

ey

- Build Specifications

-CompactRIO-Target (0:0,0.0)

= @l Chassis (cRIO-0104)

= 5 FPGA Target cRIO (RION, cRIO-9104)
[ Driver Components

ﬁg 40 MHz Cnboard Clock,

[
- Iy Mod1 (slot 1, SET 9314 RDK)

Eil
Ll

|
I
= [kl Project: SET_RDK_9316.lvprai =[] Project: Untitled Project 1

-~ ) Madz (Slot 2, SET 9316 RDK)

- 0 Mod3 (Slot 3, SET 9316 RDK)

[I Mod4 (Slok 4, SET 2316 RDE)

- @} Mads (Slot 5, SET 9316 RDK)

- ¥ Made (Slat &, SET 9316 RDK)

- @i} Mod7 (Slot 7, SET 9316 RDK)

l:l Moda (Slot 8, SET 2316 RDE)

iﬁ» SET_RDFK_9316_Example_Slak_1.vi
@ SET_RDE_9316_Examplz_Slok 1-8,vi

= Dependencies

- ',_% Build Specifications

_'-f_%'_’ Dependencies

ey

= Build Specifications

The driver components can be copied by use of the drag-and-drop function
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To add a new FPGA-Target use the mouse and click (right button) onto the computer symbol
and select: ,New —> Targets and Devices”.

|| * D‘ “ %

B Projert Explorer - Untitled Froject 1
Fie Edit Mi=w Froject Operate Iu: Window  Hep

[EH(B 0[5 2

[t=ms | Hlas |

B ok Terguis and Dawices me My Compules
Farges and Demaces
(3 Ewistineg tangek or device
Dheccsy @ an eeking tangetic) or disdredi),
Eufarting ey or-ma resmal o susinet

Py B £y B e ot £5 e Eonpabodt

) Hew target or device
Crazha 2 T Eanoet o devios by bype.

=3 "h!_ Froject ; Untided Froject §
i
- Deg

L% Buk Bt

r
k
Impart 3
Add k
Arrang= by b
Expard fil

Colapes Al

¥

Sirkual Folder
contral
Lbrary
wariable
rss
Seral

Tl-CobCwree Task
13-Cubv o Channsd

PI-Coi v Sl

Tzrgars and

Btk Tergais and Dawices we My Compufies
Farges and D es

(7 Emistireg bang et o device
D ey i an eekeng bt e) or dindcele],

Eifarting eyl ore e resnal £ sisnet

ey B et £ Eadh et B0 B e b
1% Mew target or device

Crazha 2T anget of deos hu bypa.

feririte amdeaitbasy
=) FPEA Taraet
Dezbuctivg devices, .

Tarouis and Dawiuc |
=0 oA B

cRIC-910L0

eRTO-HI0

TRIC-9305

CRTD- 00
=i} R Sen=s

§ Fo-TaLIR
POI-FR1R
PO-TA AR
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The new FGPA-Target is now added to the project-structure.

T T T T

Eile Edit Wiew Project Operate Tools  indow  Help

JJJ§“| |||@'f|rfg E-&

ltems | Files |

|2 5 2]

= @__ Project: Untitled Project 1

= Y [l Compiiber
= $8 FPGA Target (RIOD, PCI-7833R)
i > &@_ 40 MHz Onboard Clock

i & Dependencies

'& Build specifications
Dependencies
Build Specifications

L1

3.3.23 ADDING AN R-SERIES EXPANSION CHASSIS

To use an RDK9316 module together with a FPGA chassis, an ,,R-Series Expansion Chassis”
must be appended to the actual project structure. Use the mouse and click with the right
button onto the newly added FPGA-Target and select ,New —> R Series Expansion Chassis”.

2 i'-‘r'njr:r:t F)rpl_rrrp_r Lintitled F'rn_fr:::t 1 [t
Els £t ¥ew Prowct Coerabs Tools windoe Help

[foa x5 x|[walm-e

Ttems Ales: |

=i ) Peoject: Lnkitled Project 1
= Bl My Computer
- B I
i

Er=ak=¥lon (3 Yiekiwy wobhr

Contral
Lbrary

RLC Device St

R Ser s Ekpanison Chawss

add B FRGATID
FRGa Base Cock

Stark FRGA Wizard..

Confirm the dialog with , OK“.

Page 16 of 42



SET9010MANO0100
Issue: 01

USER MANUAL
RDK9316

B! New R Serips Expansion Chassis

Mame
|ChassisI |

Lacation

|Cnnnectnr 1 b |

[] Discover © Series modules

execution and writes to digital ines on the FPGA karget.
Make sure wou hiave an R Series Expansion chassis
connecked ko the connector selected in the Location
contral,

Discovering C Series Modules halts current FPGA
I:
-

[ [l 4 H Zancel H Help ]

The newly added R-Series Expansion Chassis is now included in the project structure:

3.3.24

¥ Project Explorer - Untitled Project 1 *

Eile Edit Miew Project Operate Tools  window  Help

=R A

IhSe| & &

Items | Fies |

= T|_§._ Project: Untitled Project 1

= B My Computer
5 FPGA Target (RION, PCI-7833R)
; 40 MHz Onboard Clack
Chassis1 {Connectar 1)
Dependencies

Build Specifications

_'-E’ Dependencies
"4 Build Specifications

ol

ATt

ADDING THE RDK9316 DRIVER COMPONENTS TO A PROJECT

To adopt the driver components to the new project the files must be copied before the
RDK9316 modules are integrated.
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(2 Prn]ect Explnrer -SET_RDK_9316. lvpru]

File Edlt Miew.  Project Qperate Tools Window Help

EE&

Eile Edit Wiew Project Operate  Tools

window  Help

EEIEE

X||se | @m- &

[EX

DS &

|sw @

! Items | Files |

| Ttems | Files |

= @_ Project: SET_RDEK_9316 lvproj
=3 My Computer

& B} FPGA Target (PCI-7833R1

=Rl Ciiver Components

I;E E_] TvpeDefs
G- () RDK-8316 Module Channels

& [ SPI Communication FIFCs

&3 g SET_RDK_9316_Drivers. b
i [ SET_RDK_9316_Functions.lvib

- ¥ 40 MHz Onboard Clock

= %% Chassisl (Connectar 1)

t @8 Madt (Slot 1, SET 9314 RDK)
L fl® Modz (Slot 2, SET 9316 RDK)
L) Mads (Slot 3, SET 9316 RDK)

. {0 Modd (Slot 4, SET 9316 RDK)
@, SET_RDK_9316_Example_Slok_1.vi
'_"E' Dependencies
‘% Build Specifications
- o' Dependencies
- "4 Build Specifications

3.3.25

P Project Explorer SET_RDK._9316. I\rpru]

Operate Tools

File Elt

Wiew Project Wmdow Help

Driver Components

= [l Project: Untitled Project 1
& E My Computer

%" Dependencies
Build Specifications
ﬁ-\ 'ﬁ' Dependencies

z Build Specifications

ADDING RDK9316 MoDULES To THE PROJECT VIA DRAG-AND-DROP FUNCTION

EEX .

File Edit View Project Operate Tools

‘Window  Help.

EEEIEE: X||a W | R~

e EECIE [I| 83 ¥4

Ttems | Files |

W R

'.'rcqm:t Explorer - Untitled Project 1 * A& [[_||X|

Items | Fies |

=k @, Project: SET_RDK_9316.Ivproj
- B My Computer
& 8 FPaA Target (PCI-7833R)
ik [ Driver Components
#- [ TypeDefs
) RDK-9316 Module Channels
@ ) SPICommunication FIFOs
|‘¢'} g SET_RDK_9316_Drivers.lvlib
& i} SET_RDK_9316_Functions. lvib
- #3940 MHz Onboard Clack
[ I"' Ch555|51 (Conne "

Example Slot_ 1 Wi

- ] SET_RDK_9316
- 55 Dependenies
'& Build Specifications

'_%__LI'_' Dependencies
-, Build Specifications

=+ [l Project: Untitled Praject 1

2 B My Computer
& 8 FRGA Target (PCI-7833R)
£ [ Driver Components
£ 40 MHz Onboard Clack

qg,! Dependencies
'& Build Specifications

'-'E' Dependencies

As all driver components for all slots are already defined within the example project they will
be copied with the drag-and-drop function. Components which are not used in the new
application should be removed from the new project.
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Do not erase the contents of the libraries “SET_RDK_9316_Drivers.Ivlib“ and
“SET_RDK_9316_Functions.lvlib“.

3.3.2.6 ADDING RDK9316 MoDULES To THE PROJECT VIA THE DISCOVERY-FUNCTION

The LabVIEW function “Discover C-Series Modules” automatically detects and integrates
cRIO modules which are plugged into an R-Series Expansion Chassis or a cRIO-Chassis.

It is important that the 1/O names of the Module match the names expected by the driver.
Normally the right /O name is created by LabVIEW within the discovery function. However
on some LabVIEW versions the I/0 Names are different. In this case you need to change the
names of the 1/O’s to the names used in the example project, or copy the I/O from the
example project and delete the automatically created ones.

(PCI/PXI) FPGA-Target With R-Series Expansion Chassis:

Install the new (PCI/PXI) FPGA target together with the R-Series Expansion chassis within the
new project (refer to 3.3.2.2). Activate the discovery function when the following window

pops up:

B Mew R Series Expansion Chassis

hl=ma
| Chaszist

Location

{Connector 1 o |

o
< [ Digcower © Saries madules D)

o Discoveig © Series Modulss halts currenk FRGA

l"-\ execution and writss to digtallines on the FRGA farpes
e Make sura vou havie an B Senes Expengon chasse
cannacked ta tha conneckze selacked mthe Locatian
cantrol '

l i ]l Cancel ]| Help I

This initiates LabVIEW to check the chassis for cRIO modules.
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ChassisL

Lacation

Dicconvermg © Senes modulas...
This operation may Ealee cevearal minutes.

r
cankeal,

0 Jl cancel ][ Hep J

When the search procedure is complete, LabVIEW visualizes the detected cRIO modules
within the project structure as shown below. Additionally, for every detected module a
virtual folder is automatically installed.

B Project Explorer - Untitled Project 1 * E|@E|

-
| File  Edit Wiew Project Operate Tools Window Help

hedl sl AEn[E-

| Items | Files |

=} @g_ Project: Untitled Project 1
=) 8 My Computer
2§85 FPGA Target (PCI-7833R)
& [ ChassislfModl
3; Criver Components
ﬁ 40 MHz Onboard Clock,
E} % Chassisl (Conneckor 1)
H) chassisifModi (Slat 1, SET 9316 RDK)
... "5 Dependencies
" Euild Specifications
-2 Dependencies
- ‘e Buid Specifications

oyl
aa)

Now, the virtual folder ,Driver Components” must be copied from the example project to
the new FPGA target within the LabVIEW project.
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cRIO-Chassis (with FPGA-Target):

When the cRIO chassis and FPGA target does not exist in the new application, yet it must be
installed as shown in chapter 3.3.2.2: select ,New = Targets and Devices” device type ,,cRIO
Realtime” by clicking the “+” button. LabVIEW now detects the connected cRIO chassis. On
detection of the chassis it must be selected and “OK” must be checked.

LabVIEW then asks for the I/0 acquisition mode. Select method ,LabVIEW FPGA Interface”.

P Select Programming Mode

Select the programrming miode yau want ko skark pragramming your selecked syskermis) with:

Programming Mode

(" Scan Interface

The Scan Interface enables you bo use C Setigs modules directly From LabVIEW Real-Time,

() LabVIEW FPGA Interface >

Thie Lab¥IEW FPiEA Interface enables you ko use C Series modules from LabYIEM FPGA YIS,

Mote: Selecting LabYIEW FPGA Interface mode stops any Scan Interface mode applications
running on the systemis),

[ Continue ]I Cancel H Help ]

When a new chassis is added, LabVIEW automatically triggers the ,Discover C-Series
Modules” procedure. Note that this procedure must be confirmed when a chassis acquisition
has already taken place, previously.

FPGA target on 'NI-cRI09014-01377638 (192.168.10.60)"
« % has been programmed and may be in use.

Discovering © Series modules halks corrent FPGA-execukion and

resets the state of output channels,

/
: Discover Discover C Series modules

l Do Mok Discover J Skip C Series modules discovery
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LabVIEW now detects newly installed cRIO modules.
The external supply is not required for module detection.

B! Discovoring Devices

Discovermo C Seres modules...
This ooeration malw Eae seversl minutes,

On completion of the detection process, LabVIEW adds the detected modules to the project
structure as illustrated below. Additionally, a virtual 1/O-folder for every new module is
automatically installed within the project.

B Project Explorer - Untitled Project 1 * |Z][E”z]

File Edit ‘“ew Project Operate Tools ‘Window Help

JeN=1 X | 85 ¥ | @~ ¢

Tkems | Files |

= ;gg_ Project: Untitled Project 1
_| E My Compukter
o 52 Dependencies
% Build Specifications
=3 m RT-CompactRIO-Target (0,0.0.00
= - Chassis (cRIO-9104)
& 8 FPGA Target cRIC (RION, cRIC-9104)
i [ Chassis [jC
iE'.-"L,_J Maod1
- n_n_r 40 MHz Cnboard Clock,
- @8 Mad1 (Slot 1, SET 9316 RDK)
_':'57' Dependencies

Ly

- s Build Specifications

_'-!'57’ Dependencies

"% Build Specifications

I'TI

Wil

Now, the virtual folder ,Driver Components” must be copied from the example project to
the new FPGA target within the LabVIEW project.
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3.3.2.7 ADDING FPGA EXAMPLE-APPLICATIONS
To illustrate the driver use three small example programs are shipped. The files demonstrate

- the driver application together with a single RDK9316 module installed on slot 1
- the driver application together with four RDK9316 modules
- the driver application together with eight RDK9316 modules

Use the copy & paste function to copy these examples into the new application.

idow: Help
|

Edit  Yiew Project File: Edit Yiew Project Operate Tools MWindow Help

oS « Dx||Ew|@E-& o

i Items i-Fi|Es-l

| File Operate  Tools

EErEr O Y

Items | Files |

= @ Projeck: 5ET_RDK_9316.varUj_
= § My Computer
2 3 FPeA Target (PCI-7E33R)
[ﬁ-ﬂ Driver Components
& [ TvpeDefs
[ RDE-2316 Module Channels
I;;_-j- [[) SPI Communication FIFOs
;‘fr Eg, SET_RDK_9316_Drivers.Ivib
& [ SET_RDK_2316_Functions, ki
- BB 40 MHz Orboard Clock

= iE» Project; Untitled Project 1
= B My Computer
0% = FRGA Target (PEl-
= [ Driver Components
|}} L) TypeDefs
[ RDE-9316 Module Channels
¢ "PI Communication FIFOs
s ET_RDK_9316_Drivers. b
T SET_RDE_9316_Functions, kvib
ﬁ 40 MHz Onboard Clock
- B Chassis1 (Connector 1)
i W Modt (Shot 1, SET 9314 RDK)
.:l Mod2 (Slot 2, SET 9316 RDK)
- 3 Mod3 (Slot 3, SET 9316 ROK)
L 0 Mod4 (Slat 4, SET 9316 RDK)
'E:I"-] Dependencies
'& Build Specifications
F‘E Dependencies

e

- Build Specifications

Fip e R R R ]

Slot 4, SET 9316 RODK)

==}
:£ Ewild Specifications
_'-.':;-';_' Dependencies

dak

- Build Specifications
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All driver components and the example application are now added to the new project.

B

File Edit Mew Project  Operate Tools Window Help
=1 A || el vk | E~- ¢ o

Ttems ! Files |

=3 @g Project: Untitled Project 1
= B My Computer
=+ 5 FPGA Targst (PCI-7333R)
|'—,| i:'_,a' Driver Components
M- [ TypeDefs
n:f' [ ROK-2316 Module Channels
4 [ SPI Communication FIFOs
I_; SET_RDK_9316_Drivers.Ivlib
dr [ 3 SET_RDK_316_Functions, kb
J_%r 40 MHz Cnboard Clock.
I8 Chassis] (Connector 1)

- % Mod1 (Slat 1, SET 9314 RDK)

..l Modz (lat 2, SET 9316 RDK)

f? ™od3 (Slok 3, SET 9316 RDK)

L [l Mad4 (Slat 4, SET 9316 RDK)
Eg;{ SET_RDK_9316_Example_Slot_1-4.vi
{g SET_RDK_9316_Example_Slok_1,vi
- -‘5:? Dependencies
- . Build Specifications
- "% Dependencies
- - Build Specifications

,_
I}

3.3.2.8 SAVING THE PROJECT

Prior to the project compilation it must be saved. To do this, ,File = Save All“ must be
clicked. When a new project is saved, a file name must be entered.
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3.3.2.9 ComMPILING AND RUNNING THE EXAMPLE APPLICATION

Open the ,SET_RDK_9316_Example_Slot_1.vi“ file within the project structure to start the
slot 1 single module application example. Then click the run button.

B SET HDK 9296 - Hesalver, Demad slatar Kit Test Application for 1 singhe Slot (Slot 8] [SET KUK 9316 Example Slat’ 1.v1] Front Panelon Tes... :_ }l‘_t'l |['£i

R A S [
! Gl | apppekatonFort [« || Boe [[viee (2 | e B L [ B
T
' m S E T SETRDK 9316 - Resolver Demodulator Kit Cyele Period
Test Application for 1 single Slot (Slot 1) pEnDray HESS
ROK 9316 Re<olver Position
I60- A L] L
J00-
‘B 2E0-— ! ! i
£ omo-
& 150~ ! !
W i i
£ 00— g i
U'| 1 | i | i i i i i i | i | i | 1 | L | A4
U 51 (0 150 E0 250 AW 350 4 450 S0 50 ROl 6 TR MR P00 BSD Wl 95D lea
Time Step
Trpiak Excitation Settings Commants ProgramControl
Skt aoe Srrgdituds ] Ry Pt W alus Last cormrmar] sent
sean ] @ i nmn] [ oo | [ ez n | fumarl Paston
 Cosvolbage Freguenty [Hz] Rzsoher Postion Last comrrand received
0 frity rean | 1oom [ [ d 0 | Pt Pasten
Rafin fgsober Fesoldon Lrrars ~
Rean] (50 (=4 16RE | [z Efrorcount o
I_ & AL TS SO A
| Read Position manealy ]
‘ Auto Fatio I | Start Cyclic Feading l ’V 2eset Selected Device
1 bl
| Testromact IvpengfFRGA Tanget 1o € | »

Now the compilation process starts and may take up to 60 minutes. Note that the number of
modules used in the application has an impact on the compilation time as every module uses
separate driver-Vls, function-VIs and FIFOs.
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On completion of the compilation process LabVIEW visualizes the compilation results:

| Buid Specifications | Status End time

-] ROk 2316 {TestProject. vprojiFRGA Ta i(:gmp|ete | {12;02;41 |

Reports

Configuration |

|1

| Project: TestProject.vproj

iTarget: FPGA Target cRIC (RIOO, cRIC-9104)
|Bui|d Specification: RDE9316

Top lewel ¥I; SET_RDE_9316_Example_slob_1.wi

| Compiling on local compile seryer
|Cnmpi|ation Tool Filin: 10,1

| Start Time: 21.02.2013 11:50:41

iRun when loaded to Fpga: FALSE
| silinz Cptions
|

!Design Strateqy: Balanced

| Synthesis Optimization Goal; Speed

iSynthesis Optirmization EFfort: Mormal =
iMap Qverall EFfart Level: Default ¥ilin setting

iPIace and Route COverall EFfort Level: Standard &
=]

@ The compilation completed successfully,

|

[ cose |w || Hep |[E]

3.3.3 UsING THE DRIVER TOGETHER WITH A NI REALTIME CoMPACTRIO

Though the procedure illustrated before refers to a PCI-/PXI FPGA-Target, all driver
components are fully compatible with a cRIO target. The only exception is the eight-slot
example application which is only operable on an eight-slot cRIO chassis.
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3.4 CONNECTING THE RESOLVER

To make the RDK9316 ready for use plug the module into the correct slot of the cRIO
Chassis. Make sure, to select the correct slot according to the LabVIEW project definition.
Then connect the modules external power supply (9Vpc — 36Vpc) as shown below. Connect
the Resolver interface as shown below (see also paragraph 5.7 Connector Pinout).

Power-Supply

Demodulator

—O 10 EXC HI
—O 11 EXC LO

RDK9316
Resolver Engine

Excitation

Resolver

3.5 RUNNING THE APPLICATION EXAMPLE
Make sure that:
v Application compiling process is complete
v" The module is plugged into the correct slot according to the application
v" The Resolver and the external supply is connected
The Application Example can now be started by clicking the “Run”-Button in LabVIEW.

Use parameters Amplitude [mV] and Frequency [Hz] to adjust the excitation signal to the
correct level. For a precise demodulation process the RDK9316 must be adapted to the
signal transfer ratio of the Resolver. This is accomplished by executing the function “Auto
Ratio” which automatically adjusts the RDK9316 module to the Resolver transfer ratio. Note
that the Resolver must be connected to the module for this process. When the Resolver type
is changed, make sure to execute “Auto Ratio” again.
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4. APPLICATION DEVELOPMENT

4,1.1 RDK9316 DRrRIVER AND COMMUNICATION

The RDK driver package includes eight driver-Vls, eight functions-VIs and 16 communication-
FIFOs which are used internally. The driver- and function-VlIs are located in two different
libraries, ,SET_RDK_9316_Drivers.lvlib“ and ,SET_RDK 9316 Functions.lvlib”. All driver
components are located in the project structure of the shipped example projects (folder
“Driver Components”).

RDK9316 Driver-VI's:

The driver VI's control the SPI communication between the FPGA and the RDK9316 modules
and operate as server. These VI’'s wait for an application call. On reception of an instruction
they communicate with the modules via SPI and return the response data to the calling
process.

RDK9316 Functions-VI’s:

The Functions-VI's provide the user interface for the application and transfer instructions
and data to the driver VI’s. These VI’s act as clients for the transfer instructions and data to
the driver-VlI’s.

4.1.1.1 DRIVER-VI IMPLEMENTATION

The implementation of the RDK9316 drivers into a LabVIEW application takes place by
simply locating the relevant VI’s on the main programs block diagram. Each chassis slot uses
its own driver-VI.

SLOT1 5S5L0T2 SLOT3 SLOT4 SLOTS SLOT6 SLOTY SLOTS
&SET i SET) =SET ECET B SET & SET) =cET B SET)

FDE RO ROk FDE FDE ROk [§{=13 ROk
ZEI DRY =Fl DEY =PI DEY ZF1 DEY =Pl DEY =PI DEY =Fl DEY =Fl DRY
Slotd Slot e Slot 3 Sloed Slot5 Slotk Slat T Slok s

When the LabVIEW application is started, all involved driver-VI’s are also processed. The
driver-VI's act as server and wait for instructions from the application.

Important notice: As the driver VI's are processed continuously when the application
program is operated, it is important to locate them in such a way as not to jam up the rest of
the program code. When the driver-VI’'s are used inside a loop or a sequence please note
that all included driver-VI’'s must be closed before the loop or sequence continues.

Page 28 of 42



SET9010MANO0100 USER MANUAL l 3 SE I
Issue: 01 RDK9316

4.1.1.2 TRIGGERING RDK9316 FuncTions VIA FuNcTIONS-VIs

The functions-VI’s are located in the ,SET_RDK 9316 Functions.lvlib”. Note that every
chassis slot requires a specific functions-VI.

Driver-¥1I

SLOT M
= ZET

=Fl DEY
ZlotM

Function-¥I

SLOT M

Read Position ~|-EseT Le | [Receive Command
FOE — W& | [Receive Error

Feceive Daka

. o Read Fosition
Read Amplitude
Read Frequency
Read Ratio
Fead Sinus Yoltage
Read Cosinus Yaolkage
Set Resolution Mode
Set Amplitude
Set Frequency
Set Ratia
Set Excitation Calibration
Do Auko-Rakio
Reset Device

Close Device

Calling a RDK9316 function via the Functions-VI

When a Function-VI is executed, instructions and data are transferred to the applicable FIFOs
,SlotN_CommandIN“. The applicable driver-VI then communicates with the RDK9316
module via the driver internal FIFO ,,SlotN_CommandOUT".

nep Slobl CommandIn 4 v Slobl Commandouk 41k
Wi'rike Read
3 Element Elernent K
* Tirmeouk > Tirneouk
Timed Quk? b Tirmed Quk? 2

Driver internal FIFOs for data transfer between Function-VI and Driver-VI (Slotl example)

4,1.1.3 INITIALISING AND CLEARING THE FIFO BUFFERS

To ensure a correct data transfer it is essential to clear the FIFO contents during the
programs initialisation sequence. This is accomplished by executing the “Clear” function
after program start.

Important notice: Execute the “Clear” instruction before the drivers (which are part of the
block diagram) are operated.

Page 29 of 42



SET9010MANO0100
Issue: 01

USER MANUAL
RDK9316

LSET

The example below illustrates the FIFO buffer clearing of an application which uses eight

modules:

Clear all used Communication-FIFOs on Startup

s Slobl CommandIn ik || e Slokl CommandOut {ik
Clear Clear

e Slob? CommandIn ik || = Stz Commandout Jik
Clear Clear

st Slob3 CommandIn i || =+ Slak3 CommandOut ik
Clear Clear

w Slobd CommandIn ik usp Slatd CommandCut 4k
Clear Clear

ek SlotS Commandin 41k e SlatS ComrmandOut 4k
Clear Clear

ug Slote CommandIn ik wap Sloke CommandOut 41k
Clear Clear

wi Slot7 CammandIn i ne Slot?  Commanddut 4l
Clear Clear

v SlobE CommandIn ik nep SlobE CommandOut fik
Clear Clear

Clearing all (used) communication FIFOs during program start
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4.1.1.4 APPLICATION TO MoDULE COMMUNICATION DIAGRAM
Communication with a single RDK9316 module:

The diagram below illustrates the communication scheme between application, Function-VI,
Driver-VI and RDK9316 module (slot 1). From the diagram it can be noticed that the Driver-VI
of the FPGA driver (slot 1) is located outside and parallel to the code section which triggers
the instructions. However, the Function-VI may be used within any LabVIEW structure like
loops, cases or sequences. Furthermore, multiple calls are allowed which then are operated
sequentially. Note that the Function-Vls use non-re-entrant structures.

Calling LabVIEW-Application

RDK Transmit Data

Receive Data
Parallel running Driver-VI for Slot 1

/ Driver-Call for Module in Slot 1
Comand RDK Function-VI for Slot 1 Comand
h‘i.li-iiklli =1Illiii.lil.ir' ’l
: : ERROR
DATA o ) >
s P DATA
J_Y I e >
Slotl_CommandIN_FIFD Slotl_CommandOUT_FIFD
The Function-yl writes Command The parallel running Drivar-ui
and DATA via Command_IN FIFD stores the Answer-Data in the
to'the parailel running Driver-vI, Command_OUT FIFG,

Communication between application and RDK9316 module

Communication with multiple RDK9316 modules:

The diagram below illustrates the communication scheme between application, Function-VI,
Driver-VI and multiple RDK9316 modules. From the diagram it can be noticed that the
Driver-Vis of the FPGA drivers are located outside and parallel to the code section which
triggers the instructions. However, the Function-VI may be used within any LabVIEW
structure like loops, cases or sequences. Furthermore, multiple calls are allowed which then
are operated sequentially. Note that the Function-VIs use non-re-entrant structures.
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/ Calling LabVIEW-Application

L+l d DK - WK
Driver-yl Driver- l] Dirtwer-w1
for Siot 1 for Slot 2 for Slot N
Driver-Vi for Stot 1 Drivar-V| for Slot 2 Driver-\l for Slet N
é Driver-Call for Module in Slot 1 )\
RDK Function-Vi for Slot 1
Command Command
B S bt g P —
DATA ] i : ERROR
i i 2 {utnui;_
E— : i DATA
: i v, voi >
Slatl_CommandiN_FiFD Shotl _CosmmandOUT_FIFD
The Function-¥| writes Command Thi parafiel running Drivar-i
and DATA vix Carmand 1N FIFD Wlaris B Anvasir-Dals 1 ha
b s it dli] fuireniing Divsi-Vi Eomemand_GUT FIFQ

Fa Driver-Call for Module in Slot 2 0N
command |l BREREEROmN K2 e Jcommand,
DATA i > EHROR}
N L P DATA

Y " T o
Slot2_CommandIM_FIFD Siotl_CommandOUT_FIFD
Tha Funcoon-| writes Cemmasd The paraliel running Droser )
and DATA yin Command_|M HED wtores the Anveer-Dats in the
to the parallel nuraing Driver-Yi Cosmimard_OuT FIF0:

A Driver-Call for Module in Slot N TN
Command RDK Function-V for Slat N Command
B e seaneny iR B ERRGRP
DATA E H ‘t-m--hl b
e Pl DATA

\:TL 5! ;=i_a.*' >
SiotN_CommandiN_FIFO siotN_CommandOUT_FIFD
e Functon-| writes Commared The parafiel nunning Briver-
and DATA vl Command 4 FIFD stored the Angwar-Dats bn the
b this paralin] running Driver-yi Carnmarnd_OUT FiFD.

Q 4

Communication between application and multiple RDK9316 modules
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4.2 RDK9316 DRIVER-INSTRUCTIONS

The RDK9316 driver instructions are defined within the type definition file ,USRCMD.ctl“.
Refer to this file to note the ring type structure. The instruction names thus correlate with an
identification number which is given in brackets (), below.

Command execution requires a specific execution time and varies due to asynchronous
processing principles. Hence a timeout must be defined for an instruction call which by
default is 40.000.000 system ticks (equal to 1 second for a 40MHz FPGA). When no timeout
is connected to the input terminal of the Function-VI, the default timeout value is active. To
specify a timeout longer than the default value, the input must be connected to a new
timeout value. Note that specifying a timeout less than 40.000.000 has no effect because the
default value cannot be reduced. If an instruction processing takes longer than the specified
timeout, a fault is generated from the driver (refer to the drivers fault codes).

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Read Position (1) no data Resolver Position [RAW] RDK9316 Controller
SLOT 1

R.ead Position ™

unckion

This instruction reads the actual resolver position. The data scaling is binary data within the
range of 0..65535 equal to 0°..360-(360/65536)°. Note that the 0..65535 data range is
independent from the selected resolver resolution. It takes 24us (+/-1us) to receive the
position data; i.e. the resolver position has already changed when the position data is
received. This “position delay” can be calculated by

Delta Position [arcmin] = Angular Speed [arcmin/s] * 24us

The maximum position sampling rate for cyclic reading is 40kHz. To calculate the resolver
position in engineering units use the following equation:
@ppc= DATA 360
pre 65536

Note that dividing by 65536 equals a logical shift of 16!
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Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Read Amplitude (3) no data Excit. Amplitude. [mVrms]  RDK9316 Controller
SLOT 1

Fead Amplitude -~

Fun<kion|

This instruction reads the programmed amplitude of the excitation voltage. The return data
format is a 16bit engineering value in [mMVgums].

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Read Frequency (4) no data Excit. Frequency. [Hz] RDK9316 Controller
SLOT 1

This instruction reads the programmed frequency of the excitation voltage. The return data
format is a 16bit engineering value in [Hz].

Instruction [U8]: Tx-Data [US8]: Receive-Data [U16]: Data Sink:
Read Ratio (5) no data Resolver Ratio [1/00] RDK9316 Controller
SLOT 1

F.ead Ratio ™

unckion

This instruction reads the programmed resolver transformation ratio (RAT). The return data
format is a 16bit engineering value with dimension [1/00].

RAT =100 [1/00] equal transformation ratio = 0.1
RAT = 1000 [1/00] equal transformation ratio = 1.0

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:

Read Sine Input (6) no data Sine Input Voltage [mVgms] RDK9316 Controller
SLOT 1

This instruction reads the sine input channel voltage amplitude filtered with 50Hz. The
return data format is a 16bit engineering value with dimension [mVgus]. This value is NOT for
Position calculation and updated only 9 times per Second

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
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Read Cos Input (7) no data Cos Input Voltage [mVruws] RDK9316 Controller
SLOT 1

This instruction reads the sine input channel voltage amplitude filtered with 50Hz. The
return data format is a 16bit engineering value with dimension [mVgus]. This value is NOT for
Position calculation and updated only 9 times per Second

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Set Amplitude (9) Excit. Amp.[mVrms]  Excit. Amp.[mVgwus] RDK9316 Controller
SLOT 1

Set Amplitude *Hig SET
P00 fFun<tian

Slatd

This instruction programs the excitation amplitude. The data format is a 16bit engineering
value with dimension [mVgums].

Valid Amplitude Range: 2000 [mVRgums].. 7000 [MVgms]

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:

Set Frequency (10) Excit. Frequ.[Hz] Excit. Frequ.[Hz] RDK9316 Controller
SLOT 1

Set Frequency e SET
10000 Rt

This instruction programs the excitation frequency. The data format is a 16bit engineering
value with dimension [Hz].

Valid Frequency Range: 1000 [Hz].. 10000 [Hz] for 14 and 16Bit
2000 [Hz].. 10000 [Hz] for 10 and 12Bit
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Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Set Ratio (11) Resolver Ratio[’/oo] Resolver Ratio[%/oo] RDK9316 Controller
SLOT 1
et Ratio e cET
500 et

This instruction programs the resolver ratio. The data format is a 16bit engineering value
with dimension [%/o].

Valid Ratio Range: 100 [*/q0].. 2000 [*/50]

Example: 100 [O/oo] equal transformation ratio = 0,1
1000 [0/00] equal to transformation ratio = 1,0

Important notice: It is important to program the correct resolver ratio to get the full
RDK9316 precision.

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Set Resolution Mode (8) Res.Mode Res.Mode RDK9316 Controller
SLOT 1

l5et Resolution Mode *HisET
1 FFun<tian

This instruction programs the position resolution. The data format is enumeration according
to the following table.

Valid position resolution data: Data = 0, equal to High Resolution (16 bit)

Data = 1, equal to Normal Resolution (14 bit)

Data = 2, equal to High Speed (12 bit)

Data = 3, equal to High Speed (10bit)
Note: The command fails if changing to 12 or 10 Bit while having a Excitation Frequency
below 2000Hz. Change the frequency first to a value >= 2000Hz if setting Resolution to 12 or
10 Bit

Instruction [U8]: Tx-Data [US8]: Receive-Data [U16]: Data Sink:

Do Auto Ratio (14) No Data Adjusted Ratio RDK9316 Controller
SLOT 1

Do Auto-Rakio ™

Funckion

This instruction initiates the automatic resolver adaption (refer to chapter4.6.) and returns
the evaluated resolver ratio.

Valid Ratio Range: 100 [*/qo].. 2000 [*/50]
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Example: 100 [0/00] equal transformation ratio = 0,1
1000 [0/00] equal to transformation ratio = 1,0

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Reset Device (15) No Data No Data RDK9316 Controller
SLOT 1

Funckion|

This instruction resets the RDK9316 module. Note that a module reset requires appr. 100ms
processing time. When data is sent to the module while the module is processing a reset the
module fault “NO MODULE” will occur.

Instruction [U8]: Tx-Data [U8]: Receive-Data [U16]: Data Sink:
Close Device (16) No Data No Data FPGA Driver-VI
SLOT 1

Close Device ™

This instruction stops and terminates the applicable FPGA driver-VI.

Note: when the application is terminated or the actual part of code (which includes the
driver-VI's ) is left, each driver-VI which was previously launched must be terminated with
the “Close Device” instruction before.

4.3 RDK9316 DRIVER ERROR CODES

Error Error

Code Error Type Detection Description
[ug]

0 No Error none If no error has appeared during communication with
the RDK9316 module, the received telegram has error
code ,,0”.

1 Unknown RDK9316 | This error occurs when the RDK9316 module receives

Command module | an unknown instruction code.

2 Communication | RDK9316 | This error occurs when the FPGA aborts a telegram
Error module | transmission to the RDK9316 module or when the SPI
timing constraints are exceeded.

3 Invalid RDK9316 | This error occurs when the parameter “Data” is out of
Parameter module | range.
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Error Error
Code Error Type Detection Description
[ug]
8 Excitation RDK9316 | This error occurs if the Excitation is in Short Circuit
ShortCircuit module | and deactivated due to thermal limits. The Excitation
will be disabled for 5 seconds and the Error will
remain 10 more seconds. Regularly driving the
Excitation in its thermal Ilimit will degrade
performance!
100 No Module FPGA This error occurs when no RDK9316 module is
Driver-VI | connected to the applicable slot. Note that this error
also occurs when module access takes place while the
module processes a reset instruction.
101 Module Busy | Functions- | The busy signal to the FPGA indicates module
VI readiness. When a time consuming instruction is
processed by the module, the busy signal becomes
valid for a certain amount of time. However, if a new
instruction is sent to the module while the module still
processes a previous instruction (and therefore the
busy line still is active), the FPGA driver waits for the
busy line to return to the ready state. The maximum
idle time for the FPGA driver is a default value and can
be increased from the user. When the specified
timeout is exceeded, the error “Module Busy” is
generated by the functions-VI.
103 Transmit FPGA This error occurs when the RDK9316 module aborts
Incomplete Driver-VI | telegrams or exceeds the SPI timing constraints.
104 Wrong SPI Functions- | This error occurs when the replied telegram does not
Answer \ match with the instruction telegram.
Note: This error may occur subsequently to a module
power interrupt while the application is still running.
However, this is only a singular error and only possible
during the execution of a position read instruction.
105 FIFO Timeout | Functions- | This error occurs if a FIFO fault takes place during data
\ transfer from the functions-VI to the applicable driver-

VI.

Note: To reset this error scenario, both
communication  FIFOs  (SlotN_CommandIN  und
SlotNCommandOUT) of the applicable module must
be cleared with the ,Clear” instruction as shown
below:

v Slokl CommandIn ik
Clear

wep Slok] Commandiout 41k
Clear
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Error Error
Code Error Type Detection Description
[ug]
106 Power Error Functions | This Error occurs if the external Supply of the Module
Vi is not in it’s limits.
107 Loose of RDK9316 | This error occurs if one of the following conditions
Tracking Module | exists:
- Loose of Signal : Sin and Cos Inputs both less than
500mV
- Loose of Tracking: Resolver is moving to fast, the
error is over ~100 LSB
- 180° phase error detection (false null). (corrected
after detection)
4.4 MODULE IDENTIFICATION UNDER LABVIEW

LabVIEW automatically detects the cRIO module type (Discover C-Series Modules), even if
the external Supply is not applied. Please see Chapter 3.3.2.6 for further instructions.

4.5 SAVING THE SETUP

The RDK9316 automatically saves the setup in a non-volatile memory. After a power
interruption the last set Parameters are active when the Module is switched on.

4.6 AuTo RATIO

The Auto Ratio function (Do Auto-Ratio) automatically adjusts the RDK9316 to the transfer
ratio of the connected Resolver. The Auto Ratio must be triggered when the type of Resolver
is changed or a Resolver is connected to the module for the first time. Note that position
readings may be incorrect or out of tolerance when the module is not adjusted to the
Resolver transfer ratio.
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5. TECHNICAL SPECIFICATION

5.1 HOUSING

® NI CompactRIO 9952 Standard Housing
® Dimensions: appr. 7Z1Imm x 72mm x 23mm

5.2 EXTERNAL POWER SUPPLY
® Supply Voltage: 9Vpc — 36Vpc
e Power Consumption: max. 1.5 Watt without Resolver

The external power supply input is isolated from the cRIO chassis signals with a
maximum isolation voltage of 50Vpc. Note that the excitation output and the Sine/Cosine
input signals are galvanically connected to the external power supply.

5.3 EXCITATION OUTPUT
* Frequency: 1kHz — 10kHz, adjustable via software (14 / 16Bit)
2kHz — 10kHz, adjustable via software (10 / 12Bit)
e  Amplitude: 2Vrms — 7 Vrws, adjustable via software
e Current: max. 120mAgrms
Caution:

The excitation output can be damaged when a power source is connected to its
terminals. Driving the excitation regularly in short circuit condition will degrade
performance!
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5.4 SINUS AND COSINE SIGNAL INPUTS
e \/oltage Range: 2Vrms — 7 Vrvs
e Zin (differential): 54kOhm
® Zin (single-ended): 27kOhm
Caution:

The signal inputs can be damaged, when the input voltage exceeds a limit of 40V eak.

5.5 POSITION PROCESSING
e Resolution: 10/12/14/16Bit, adjustable via software
® Accuracy: up to 5.6 Arc min

e Settling Time (179°-step): 2 ms (10Bit) 8ms (12Bit)
20ms (14Bit) 50ms(16Bit)

e Tracking Rate: 1 600 rpm (16Bit) 3 700 rpm(14Bit)
15 000 rpm (12Bit) 30 000 rpm(10Bit)

5.6 ENVIRONMENTAL CONDITIONS
® Temperature Range: 0°C-70°C
e  Humidity: 10% — 90% relative, non-condensing
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5.7 CONNECTOR PINOUT

User Interface Connector (25-pin Sub-D / male):

Pin Function
1 Vsup
2 COM
3 GND
4 +SIN
5 -SIN
6 GND
7 +COS
8 -COS
9 GND
10 +EXC
11 -EXC
12 -25 n.c.
6. MoDULE CALIBRATION

The RDK9316 is calibrated when shipped. A recalibration can be done by SET GmbH.

7. MODULE MAINTENANCE

No maintenance is required for the RDK9316 module.

8. SERVICE ADDRESS

For technical support contact the SET service address:

SET GmbH

August-Braun-Str. 1
88239 Wangen/Allgau

Germany

Tel.: +49(0)7522 91687-600

Fax: +49 (0)7522 91687-899

e-Mail: support.crio@smart-e-tech.de




