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Agenda

RIO Architecture Introduction
% E &Automation Controller
GECO /i &

Available GECO Solutions
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RIO Architecture Introduction (Hardware)

/0O Modules Actuators

Signal Signal e
Conditioning Conditioning y

Signal Signal E
Conditioning Conditioning

Real-Time

Processor PCI Bus
Signal Signal m
Conditioning Conditioning 7 N

Signal Signal ga
Conditioning Conditioning 4
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RIO Architecture Introduction (Software)

B Host PC!
| @ User Intedace VI |
Ul Loop 1
' interprocess
commUAICAton | intertarget
¢ | communication
| | (Ethernet)
: U' mp n. ‘=—A!

+ Real-Time VI
RT Loop 1
interprocess
communication inenarget
communication
= RT Loopn... — (PGl bus)

|

'7_ ------------------------------------------------------------------------------------------

NI CompaciRIO
+ FPGA VI
FPGA Loop 1
interprocess
communicabon
S FPGA Loopn...

VO data placad into local

memory map on RT controlar
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Automation Controllers

PC Based Embedded Based
- PXI « PAC @i —
« PLC
« Industrial
Controller
« Robot
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Software IDE for Automation

PC Based Embedded Based
« LabVIEW « LabVIEW RT /LabVIEW FPGA

5 LabVIEW o

Graphical Development,

Real-Time Results
HRRERE
* Visual C#, VBNET, Visual C++ o Ladder LOgiC Diagram
b Visual Studio

o C/C++
* Assembly

+ VHDLNVerilog TINNOTEK
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Performance / Deployment Adoption

® Test & Measurement & Instrumentation

® Vision & Advanced Motion
® Minor Measurement

IPC
® |0 Process Control
® Simple Motion

AmmEEE
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Automated Equipment's Evolution
. EEMLEERE

PLC + HMI IPC + PAC/PLC
=
. E@Jﬂ:/ﬁhﬂ 1%
ATE
=
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Challenges we are facing

SERVER

$Modbus

4 4 ; I:1 Q20
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| 1745-1
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Challenges nowadays

Big Data

Integrated Measurements
= Vision / Motion
= Sensors

Connectivity
Customization

Faster precision control
Lower Cost
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Any other options?
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What's GECO?

« GECO = Graphical Embedded Controller

« GECO = NI sbRIO + External IO modules
» Cost effective solution
 Easy to use
« Ethernet based ke o

rrrrrrrrr
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Performance / Deployment Adoption

® Test & Measurement & Instrumentation

Math Processing
Data Logging
Custom |0 Control
Custom Motion
Custom Trigger

® Close-Loop Control @ Vision & Advanced Motion
® Measurement ® Minor Measurement

& Bl \
£ IPC
12X
CompactRIO ® |0 Process Control

® GECO.is here!!! ® Simple Motion

AmmEEE
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GECO under the hood

NI sbRI0-9605/6/7 RMC Breakout board Aluminum Enclosure
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Programmable Automation Controller

TR

2.4 Mbits
. PLC +5%
BERE
@ ~::
B E & IC
0
User Z_&
TR
>

PAC & ¥ §#
1 Hz 1kHz 40 kHz 1MHz
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Automation Controller Utilization

Controller Desktop | Small Medium | Future  Auto Future
Types Tester Machine | Machine | Machine Tester Tester
MCU V

PLC \/ \/ (Target) \/ (Target)

\/ (Host) \/ (Target)
V (Host)

Performance <
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Upgrade your machine

* Machine Vision?

 Database Connectivity? (ex. FTP)
 Machine Config File (ex. .ini)?

o QOperation Log? (ex. *.txt)

* Measurement?

» Algorithm?
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GECO Automation Box #-ile it feq %

TR BRI R B2
* GECO Automation Box :
= LabVIEW Based® #z:% it 4z » ;43241 &
v i B (B /R dp 4 )
G RER A il ¢ R S

24V % * DIO, 36-Ch Input, 24-Ch
Output

g A * eG-Auto API
R vV ERAW R e R
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Target Application

- Probe Tester/#f 4+ ~ 44 B3¢ 5
« B ¥ T3 F 2PIES
o« B IV ARA R RN A
s EZ R AR
« B P %—51 & ﬁ;ﬁﬁ(AG\D
MR R
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Advance Trigger: Periodic Breakpoints

F S IEHp ]4 E5 ﬁ];,% ﬁg)% \Va

N *"#’%Jﬁ%# "
» AP 15

R Ay Sample X,
(.:ELIO(jk #6 DDAQ?E- {7 3'5 Xposition -
E‘/EI o

Desired Positions

=S0d 100 1100 2100 3100
Direction
N N W

F T T Delta Enc
# = Current Position ?:'1*3“”

o = Breakpoint PulseWidth (us)

= Armed Braakpoint &4 10000 '71’""0 TEK
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Advanced Trigger (Queue Pulses)

s
o=
O—
I I
[ [ [

3400 3400 3200 4800

Queue A: |10 ms Queue B:}10 msj10 ms Queue C:|10 ms

* A pulse queue allows a series of different outputs to be
added to a queue as a result of visual inspections, driving

the outputs sequentially in response to a trigger. | TINNOTEK
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Available GECO Solutions

 Panel PC/ HMI
* Motion Control (G-Auto)
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GECO Panel PC / HMI Solution

prRmEEER s ol

. E
- ressEE_

P g

,'.’ ; .1"/-',,/ “g -1 2 ‘b..‘ A
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G-Auto Motion Solution

PC Remoteﬁ%
“IS<

RTHE

=

G-Auto pg
P|

FPGAYS 2=
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PC Remote™ %

G & V47 pork chit 7 &)

3} GecoAutolite lvproj - Project Ekplorer-lgglg . }%! B LabV I EW FJ%‘-B %ﬁ /T [_ii

File Edit "'l.-"iew Project Operate Tools Window Help
~ L Y \P— /2, » 2 ‘< __’\‘ >
N [EEEIFTIRE + PCHE 45 > s b i 3 5 2
N [ . F B R
&) Project: GecoAutoLite lvproj . _ i .
S\J_My Computer « & JF B2 FPGAAZ 3"
. % lmwl Main_PC_Litei '

G-AUTO PC API L2
IV VWY VVVY VY

£+ 4 Build Specifications '
/O resources

D

N

- L5 GAutoLitePC

= i, R.T Single-Board RIO Target (192.168.2.111)
. B8 Chassis (sbRIO-9606)
>_'£" Dependencies
& 4 Build Specifications

Remote control GECO as an external device
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Real—Time Standalone -
17 0 SEPLCE 3 Behié # j3)

(7

G-AUTO RTAPI
YV VWY VYV

/O resources

RT standalone execution

{3 Gecohutolite lvproj * - Project Explorel EE

File Edit View Project Operate Tools Window Help
[hsSdl |

[tems W
- & Project: GecoAutoL e vproj

B E Mndmputer
':5' Dependencies
% BL|||d Specifications
ingle-Board RIO Target (192.168.2.143)

Lﬂ Motion Examplew
o ml D Examplew
|=£ DO Examplevi
bl MotionActions.ctl
_'E' Dependencies
i Build Specifications

X

Jr 2 LabVIEWR 2 4 &

®
£
F
e

2 Jp B % FPGAAZ ;¢

:1’ f—ﬁ@jgﬁg % 1}5‘— A

? ‘%\'19’
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Customize FPGA* %

(EEFRIER AL WUFPCALNRIF R * &)

. aj * - Project Explore =T x|
o ??%“\llLFPGAf?p

II*DSHINLU X

RT Maln Vl ltems ‘ Files | #& ' }% é‘, MOthI] IP‘?G 171

= Lg. Project: G-Auto [P lvproj
E I‘-.-'l:,-' Computer
: '5' Dependencies
i %= Build Specifications
=k [ -8 RT Single-Board RIO Target (192.168.2.143)
B-[E LibSupportFiles
\-| ) _GAutoHostRefLib.hib
i jml Main_RT.vi

- = B8 Chassis (shRIO-9606)
Motion IP & [ FPGA Torget (RIOD, sbRIO-9606)

E.] Onboard /O
Encoder IP _

+- @ MaotionIP I

j@ PinAssignment
.

2 ;;.;ﬂi IP Builder
fi_ELC (Digital)

- [, FPGA Examplevi I
- -.=-|- ependencies

[ = Build Specifications
== )

= ependenues

"% Build Specifications

/O resources

[

k-
H-

[l

Fully customized FPGA (For advance user) ' T’""o TEK
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Example Code Demo

L . N
2 LiveDemo.vi Front Panel on GecoAutolite vp... E@g
File Edit View Project Operate Tools

o | OE | 16pt Application Fcr| A, | o

Windoy

u ".ﬂb—

5

] 1

Servo On

o]

TrajectoryParm

- Posn (steps)

7

1242000

- Velo (steps/s)

A

1242000

- Accel (steps/s~2)
7

I ;’ 20000

- Decel (steps/s"2)

¢ £:| 20000

stop

STOP

GecoAutoLite lvproj/RT Single-Board RIO Target| < |

(L

s

m

r

3 LiveDemo.vi Block t}iagram on Gecofutolite lvproj/RT Single-Board RIC Target

I“" Relative Position vI—

File Edit View Project Operate Tools ‘Window Help
o |{§} OIEI|'-M:||IE' 3 | 16pt Application Font |~ ||Em" i | |@v ||:L‘ﬂ ¥| Search 'y | =

|u.ﬁu-:i5 1 vl

FOVE

b=

1+ STEP / DIR -

TrajectoryParm

GecoAutolite lvpro}/RT Single-Board RIO Target «

G ———

m

1

T

& T 5.

|
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Graphical System Design (Road to OEM)

Curriculum . . Real World Industry
Theory Integration [ASICLURESIUYEIER |0 Prototype - ..
Integration Integration

Software

EdLabVIEW T LabVIEW

i LabVIEW

B
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Benefits to customer

* Fast time to market
LabVIEW-based, ready for use API
Plug and play

Standalone, high reliability

Cost effective
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