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= Start a new project

» Place TwinCAT in Config Mode
= Scan Hardware

= Activate Free Run

» Verify Communication

= Test I/O
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= Click on the TwinCAT Icon and select TwinCAT XAE

| & About TwinCAT...

5 E.vent Viewer

i TwinCAT Switch Runtime
B TwinCAT XAE (V5 2013)

Router

System

Gl 00




Beckhoff

Testing 10 BECKHOFF

* From the File menu, select New -> Project

FILE | EDIT WIEW DEBUG  TWINCAT PLC TEAM  TOOLS TEST SCOPE  ANALYZE  WINDC

Mew * | i® Project. Ctrl+ Shift+ N
Open * | ‘@ Web Site.. Shift+Alt+N
Close & Team Project...

Close Solution ‘O File... Ctrl+MN

Save Selected Itemns Ctrl+5 Project From Existing Code...
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= Select TwWinCAT XAE Project
= Provide a Name, and Click ‘OK’

. MNew Project 7 .

s Search Installed Templates (Ctri+E) P~

i Recent .NET Framework 4.5 -i Sort by: | Default -

4 Installed

TwinCAT XAE Project (XML format) TwinCAT Project Type: TwinCAT Project
4 Templates . TwinCAT XAE SystemManager
Visual Basic Configuration

-

Visual C#
Visual C++
Visual F#
S0L Server
Python
TypeScript

= o

-

Other Project Types
TwinCAT Measurement
TwinCAT Project

Samples

P Online

Click here to go online and find templates.

Marne: TwinCAT Projectd

Location: | chusersiuserl\documentsivisual studio 2013%Projects v| | Browse.., |

Solution name: TwinCAT Project8 Create directory for solution
[] Add to source control

[ QK _] [ Cancel
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= From the TwinCAT Menu, Select ‘Restart TwWinCAT
(Config Mode)’

| TWINCAT | PLC TEAM TOOLS TEST SCOPE !
Activate Configuration

Restart TwinCAT Systemn
Restart TwinCAT (Config Mode]

Q[ EE

Reload Devices

Scan

@

Toggle Free Run State
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» Confirm the prompt by click ‘OK’

. Microsoft Visual Studio

':el Restart TwinCAT Systern in Config Mode

[ Ok J | Cancel
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= Click the triangle to expand ‘I/O’
» Right-Click on ‘Devices’ and select ‘Scan’

' Solution Explorer
@ o~ G| &=

| .
| Search Solution Explorer (Ctrl+:)

I fa] Solution TwinCAT Projectd' (1 project)
4 O TwinCAT Project8
b @l SYSTEM
k= MOTION

PLC

‘O Add New Item... Ins
*a  Add Existing Item... Shift+ Aft+A

3% Mappings

ey
¥ Scan
Paste Ctrl+Y

Paste with Links
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= 31 party devices may not be found, click OK to
acknowledge the HINT

. Microsoft Visual Stud;r-:l

HIMT: Mot all types of devices can be found automatically

| ok || Cancl

= Note: Configuration files from 3 party vendors should
be place in the appropriate fieldbus folder under C:\
TwinCAT \ 1O\
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= Click Yes to scan for boxes. TwinCAT will now attempt to
search for IO devices and drives on all fieldbus
networks.

Microsoft Visual S‘Eud;ru | 2R

|:9| Scan for boxes

| ves || M
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= TwinCAT will find all devices inside the PC that can be used as a
fieldbus controller. Select all fieldbus controllers you wish to use

and click OK

2 new VO devices found
[EfJoevice T (EtheCaT] | [ ok
[]Device 2 [USE]

E! Device 3 [MOV-DP-Ra&k) | Cancel
| Select Al
| Unzelect Al

» Note: If you are expecting an EtherCAT device that is not listed, but
instead have a RT-Ethernet device, then check the cabling from
the PC to the first EtherCAT device on the network
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= Click ‘No’ — we will not be using the motors in this lab.

Microsoft Visual S’Eud;tu i

AXS000 or EL72:1 devices are found. Scan motors?
It might take a long time.

In case of AX5000, be sure to have motors connected with the power supply (X01).

IMFO: the data of the unsuitable motors will MOT be leaded autornatically. You

can go to 'Motor and Feedback' to use 'Force! fuction to load the data after your
scan or select the motor,

| Yes || Mo
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= Click ‘No’ — we will not be using the servos in this lab.

Microsoft Visual Stud;m S

l:el EtherCAT drive(s) added. Append linked axis to MC-Configuration

| Yes || N
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= Click Yes to Activate Free Run

» This will update the I/O values and display them in the
/O section of the Project

Microsoft Visual S‘Eud;ru | 2R

I:QI Activate Free Run

| v || N
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| Solution Explorer
D er @ & -

= The I/O section now displays the fieldbus | Sesrch Solution Explore (Ct-)
l m.SnlutiDn TwinCAT Projectd’ {1 project)

controllers and the I/O devices on the 4 [l TwinCAT Project

b SYSTEM

network & MOTION
PLC
{43 SAFETY

4 m];.lrli:}
o "‘Hfg Devices

4 &3 Devicel {EtherCAT)

3 Image

A4 Image-Info
2 SyncUnits
Inputs

B Outputs
& Infolata
i Term1 (EK1200)
B Term 2 (EL2004)
B Term 3 (EL1904)
B Term 4 (EL2904)
B Term 5 (ELA900)

i Term 6 (EL1008)
B Term 7 (EL2008)
" Term B (EL3002)
B Term 9 (EL4032)
& Term 10 (EL7201)
" Term 11 (EL7201)
®el Term12 (EK1122)
¥ Term 13 (EL9011)
&’ Mappings

kA ¥F VY VT

T T VT YT VT VYWV W W
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= Double click on the EtherCAT controller then, the select the Online
tab

= Verify all devices are in OP

_ @ e-&a|®- [ Generai | Adapter | EineChT | Oriine | C4E -Onins|
; Search Solution Explorer (Ctri+) el
| R Solution TwinCAT Projectd' (1 project) No ! Addr  Name State CRC
4 [3] TwinCAT Projects :51 1001 Tem 2 (EL2004) op 0,0
[ CESYSTEM .j 2 1002  Term 3 (EL1504) QF 0.0
& MOTION .j 31003 Tem 4 (EL2904) op 0.0
M4 1004  Tem 5(ELG300) opP 0.0
§5 1005 Tem &(EL1008) oF 0.0
i g 1006 Tem 7(EL2008) oP 0.0
" 7 1007 Tem 8 (EL3002) op 0.0
o Big 1008 Tem 9 (EL4032) opP 0.0
BB F=l3 1009  Tem 1D{EL7201) SAFEOP 0,0
4 _“'D;"’Y"el(&h""mn B%10 1010 Tem 11(EL7201) SAFEOP 0.0
& TR 11 1011 Tem 12(EK1122) opP 0
*8 Image-Info
p 2 Synclnits
I Inputs
Note: The EL7201 Servo - e
. I [H InfoData
. . . 4 i Term1 (EK1200)
Terminals will not be in OP > B Term2 (62004
. . . b M Term 3 (EL1904)
unless TwinCAT is in Run b 8 Temitt 20
b M Term 5 (ELG900)
M d b # Term#6 (EL1008)
O e b M Term7 (EL2008)
b " Term 8 (EL3002)
b M Term 9 (EL4032)
b | Term 10 (EL7201)
b iﬂ Term 11 (EL7201) Actual State: op Cournter Cyclic CQueued
b Hi Term12 (EK1122) [ it | [PreOp | [SafeDp| [ Op | | Send Frames 1085+ 9523
"l Term13 (ELO0L1) | Clear CRC ] | Clear Frames J rnge Caee A = B
ﬁ':! Mappings Lost Frames 0 + 0
Ti/Rx Errors 0 /0




Beckhoff

Testing 1O BECKHOFF

* Expand the EK1200
= Select the EL1008

| Uut.i.t;'»n"E;(;-}Iorer - J}l bl TwinCAT Projectd & X

. U th O I : m | @) =1 | ° m- EtherC.n‘\Ti Process Data IOnI‘lne|
Se e n I ne | Search Solution Explorer (Ctri+;) P~
Name: Term 6 (EL1008) Id: &
. R Solution TwinCAT Projectd' (1 project) —
column to verify the  “Fyuii ==
y ’ Icﬂ TN Type: EL1008 8Ch. Dig. Input 24, 3ms
MOTION
- pLC Comment:
Inputs are working =¥
E C++
4 Fvyo
correctly e
= P:VIiCE1 \EthedCAT) [ Disabled Create symbols
= Image
+8 Image-Info
b 2 SyncUnits
I Inputs
b Bl Outputs
InfoData
4 ii Term1 (EK1200)
i Term 2 (EL2004)
b Term 3 (EL1904)
P B Term 4 (EL2904)
b M Term S (ELGI00) Name Online Type Size | >Addr. InfOut UserD Linkedto
b M Term 6 (ELI00R)
b B Term 7 (EL2008) #l Input 0 BIT 01 1370 Input 0
& @g Term 8 (EL3003) # Input 1] BIT 01 1371 Input 0
b Term9 (EL4032) # Input 0 BIT 01 1372 Input 0
b Gzi Term 10 (EL7201) # Input 0 BIT 0l 13732 Input 0
b B Term 11 (EL7201) #! Input 0 BIT 01 1374 Input 0
B 2 Term 12 (EK1122) # Input 0 BIT 01 1375 Input 0
¥ Term 13 (EL9011) # Input 0 EIT 01 1376 Input 0
3’. Mappings #! Input 0 BIT 01 137.7 Input 0
#1 WieState 0 BIT 01 1522.5 Input 0
# InputToggle 0 BIT 01 15245 Input 0
#1 State g UINT 20 1580.0 Input 0
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= Expand the EL1008, then expand a specific channel
= Select Input then the Online tab

= The graph will display the value of the input
| Solution Explorer Bl 1.incat e = [

ARRCEIE - Varable | Fiads | Oriie |
' Search Solution Explorer (Ctri+:) 2~ Ii}—

Walue:

- B Solution TwinCAT Projectd' {1 project)
4[5 TwinCAT Projects
b (] SYSTEM

MNew Value: Force Release Wilrite...

@ MOTION Comment:

PLC
[E1 saFeTY
E C++
4 Fvo
4 "L Devices
4 == Devicel (EtherCAT)

k-5 71, 7 N | O o i s e e e e e e i
Woredin @ WNEE——m-——r——=F = =
2 SyncUnits
o | e e e e e e e e e e e
B Outputs S | S e e st | | e e

& InfoData IS e e e
i Term1 (EK1200) e = e e e e R e R e e T e
Sigine s VO | [ | i o v ) o s

B Term 3 (EL1904)

A ¥ v v v

'j Term 4 (EL2904)
B Term 5 (ELGO00)

i Term6 (EL1008)
4 Channel 1

[ I

# Input
[» Channel 2
[ Channel 3
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= Select the EL2008
* The output column displays the value of the outputs

[ solution Explorer B R TwinCAT Projects & X

. fah | ®- gl &= | General | EtherCAT | Process Data | Online |
| Search Solution Explorer (Ctri+:) P~
[ Name: Term 7 (EL2008) d: 7
B Solution 'TwinCAT Projectd’ (1 project) S
4 [ TwinCAT Projectd Object Id: (03020007
bl SYSTEM Type: EL2008 8Ch. Dig. Output 24V, 0.5A
5] moTION
B pLc Comment:
SAFETY
E C++
« Fro
4 L Devices
4 5% Devicel (EtherCAT) !:!Disabled Create symbols
*B Image
#B Image-Info
b 2 SyncUnits
p Inputs
bl Outputs
b [@ InfoData
4 i Term1 (EK1200)
b ™ Term 2 (EL2004)
b B Term 3 (EL1904)
b B Term 4 (EL2904)
b .j Termi3/(EL6000) MName Online Type Size =Addr.. In/Out UserlD Linked to
; P T_El'l‘l‘l; [El.-z:li;a} # WcState 0 BIT 01 15224 Input 0
| W ~: E,mnﬂ # State 8 UINT 20 15820 Input 0
b M Term O (EL4032) & Qutput 0 EIT 01 1154 Output 0
[ Fﬂ Term 10 (EL7201) IvOutput 0 BIT 01 1155 Output 0
b "] Term 11 (EL7201) - Qutput 0 EIT 01 1156 Qutput 0
b UL! Term 12 (EK1122) - Output 0 BIT 01 1157 Output 0
¥ Term13 (EL9011) B Output 0 BIT 01 116.0 Output 0
ﬁ?! Mappings - Qutput 0 BIT 01 1161 Output 0
B Qutput 0 EIT 01 116.2 Output 0
- Qutput 0 BIT 01 1163 Output 0
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» Right click on an output and select Online Write ‘1’

Mame Online Type Size = Addr...

*l WcState 0 BIT 01 15224
#l State 8 LINT 2.0 1582.0

B Output M Change Link...
I+ Output Clear Link(s)
- Quiput oto Link Vanable
i Take Narne Qv foom ik A
Take Name Over from linked Variable
B+ Output I
- Output Add Mew Item.. Ctrl+Shift+ A
& Dutput Insert Mew tem...

Insert Existing Item...

Delete Del
Miowve Address...

Online Write '0°

Online Write '1'
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= The output now displays the status as a 1 and the output
IS energized

Mame Cnline

Tl WeState
| State
- Output
B Qutput
B Output
- Output
B Output
B Output
B Output
- Output

o o o O 9O O 9 =2 moa
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= Expand the EL2008, then expand a specific channel
= Select Output then the Online tab

= The graph will display the value of the output, use the
Write button to change the value

[ Solution Explorer BB TwinCAT Projects & X
@®le- @ &= [Vaiable [ Fage] | Onive ||
b
Value: 1
New Value: Force Release Write... |

Comment:

Search Solution Explorer (Ctri+;) P~

| a1 Solution ‘TwinCAT Projectd' (1 project)
4 [3] TwinCAT Projects
b @ SYSTEM
=] moTIoN
PLC
[#] sareTy
E C++
4 [Fvo
4 T Devices
4 =% Devicel (EtherCAT)
*8 jmage

*B Image-Info
b2 SyncUnits
P Inputs
b [ Outputs
I [H InfoData
4 |_j Term 1 (EK1200)

b ™ Term 2 (EL2004)

b ™ Term 3 (EL1904)
b B Term 4 (EL2904)
b ® Term 5 (EL6900)
b ' [ S-(ELI 00

# a
4 M Term 7 (EL2008)
4 [ Channell

> [ Channel 2
I Bl Channel3
> [l Channel4
> Bl Channel5




Beckhoff

Testing 10 BECKHOFF

* |n the ‘Set Value Dialog’ window you can use the ‘1’

button next to ‘Bool:” or type a ‘1’ in the ‘Dec:’ box and
click ‘OK’

Set Value Dialog
Dec: k. |
Hex: 001 | Cancel |
Float:

Boal TS A T Hew Edit.. |
Binany: ]|
Bit Size: @71 @8 16 32 €164 2
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= Select the EL3002 to check the analog input
= The value is displayed in as an Integer
* 0-10 Vdc is scaled to 0-32767 INT

| Solution Explorer A Wl TwinCAT Projectd = X
| () | elps =1 | o General | BherCAT | Process Data I Startup | CoE - Online I On]ine|
| Search Solution Explorer (Ctri+) P~
[ Name: Tem 8 (EL3002) Id: 8
] Selution 'TwinCAT Project8' (1 project) S
4[5 TwinCAT Project8 Object Id: 003020008
b @l SYSTEM Type: EL3002 2Ch. Ana. Input +/-10V
=] MOTION
o Comment:
r | MName Online Type Size *Addr.., In/Out UserID Linkedto
4 "L Devices #1 Status 0x8000 (32768) Status 20 129.0 Input O
4 = Devicel (EtherCAT) I #1 Value 16342 INT 20 131.0 Input 0
) Image 1 Status 0x8000 (32768) Status 20 133.0 Input 0
e Image-Info # Value g INT 20 135.0 Input 0
P2 SyncUnits # WeState 0 BIT 01 15225  Input O
b Inputs # InputToggle 1 BIT 01 15245  Input O
b [ Outputs #! State 8 UINT 20 15840  Input O
b Wiy InfaData #1 AdsAddr 1921682141211.. AMSADDR 80 15860 Input O
4 [§ Term1 (EK1200)
b Term 2 (EL2004)
b Term 3 (EL1904)
b B Term 4 (EL2904)
b B Term 5 (EL6900)
b Term 6 (ELL008)
L -:‘ TET M IELEUUG T
3
[ b ™ Term 9(F14037]
b E& Term 10 (EL7201)
b E Term 11 (EL7201)
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= Expand the EL3002 then expand Al Standard Channel 1
and select Value

= Select the Online tab and the value can be monitored

[ Solution Explorer S TwinCAT Projects @ X
@ -0 F -
; Search Solution Explorer (Ctri+:) 2=

. B Solution 'TwinCAT Projectd' (1 project)
4 3 TwinCAT Project8
b [ SYSTEM
k=] moTION
PLC
[ sarFeTY
IQ C++
4 FHro
4 i Devices
4 =% Devicel (EtherCAT)
“B Image

|Variab|e |Flags -i Online |

Value: 16341
New Value: Force Release [ wite...

Comment:

bt o (o || 1 S (S 0 = e o s s

2 Synclbpis 00000 M| Bt 111 e e %
Inputs

B Outputs

S N | I O 1 10 1 O 1

I Fermi(ewzzoe¢y @ p— L0 0] S S e | S |

.j Tem2 {FL200y @ FB———1 1 1 [ 1 1 1 | =i = = ==

B Term 3 (EL1904)

B! Term 4 (EL2904)

Bl Term 5 (EL6900)

§ Term6 (EL1008)

B Term 7 (EL2008)

" Term 8 (EL3002)

P Al Standard Channel 1
P #l Status

[

v ws v v v

[ Al Standard Channel 2

P [ WcState
P & InfoData
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= Select the EL4032
= The value is displayed in as an Integer
» 0-10 Vdc is scaled to 0-32767 INT

| Selution Explorer TwinCAT Project8 & X
| @ e~ 8| X~ General | BherCAT | DC | Process Data | Statup | CoE -Orine | Oniine |
| Search Solution Explorer (Ctrl+) P~
| Name: Term 9 (EL4032) id: |9
B Solution 'TwinCAT Projectd’ (1 project) R
4[5 TwinCAT Projects Object ld: e0302000%
bl SYSTEM Type: EL4032 2Ch. Ana. Output +/~10V, 12bit
=] moTION
m pLC Comment:
SAFETY
E C++
4 Fvyo
4 T Devices
4 S Device 1 (EtherCAT) [] Disabled Create symbols
B Image - :
*B Image-Info
b 2 SyncUnits
b Inputs
b [l Outputs
b [ InfoData
4 [|§ Term1 (EK1200)
b B Term 2 (EL2004)
b B Term 3 (EL1904)
b B Term 4 (EL2904)
b ™ Term 5 (ELA900)
b § Term#6 (EL1008)
b Ij Term 7 (EL2008) Mame Online Type Size =Addr.. In/Out UserID Linkedto
i i #1 WeState 0 BIT 01 15224 Input 0
b £ Term9(EL4032) 1 State ] UINT 20 15040  Input O
o B Top L B0 #1 AdsAddr 102168.2.14121:1... AMSADDR 80 15060 Input O
b "R Term 11 (EL7201) B+ Analog output 0 | mwr 20 1110  Output 0
b "2 Term12 (EK1122) "E- Analog output ] INT 20 130 Output 0
¥ Term13 (EL9011)
&' Mappings
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» Right click on the Analog Output and select ‘Online

Write...

Mame Online Type Size =Addr..  In/Ch
*®| WcState 0 BIT 01 15224 Input
1 State 8 UINT 2.0 1594.0 Input
#| AdsAddr 192.168.2.141.21:1... AMSADDR 8.0 1596.0 Input

B+ Analog output | T Change Link...

Clear Link(s)

Goto Link Vanable

Take Mame Owver from linked Yariable

Add MNew Item.., Ctrl+5hift+ A4
Insert Mew em...

Insert Existing tem...

Delete Bel

Move Address...

=3  Online Write...

BECKHOFF
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= Enter a value for the analog output

* The Dec value will range from 0 to 32767
= Hex from 0x0 to Ox7FFF

= The +/- 10 range uses the scaled value
After entering a value click OK

(Set Value Dislog =
Dec: 16383 [ ok ]
Hex: 0x3FFF [ Cancel
Float 16343
+-110 F, 000
Bool: (o ][ 1 ] | HexEdi. |
Binary: FF 3F >
Bit Size: @1 @8 @18 O 06407




Beckhoff

Testing 1O BECKHOFF

* The value is displayed in the Online Column

Mame Online

#l WcState 0

| State g

¥l AdsAddr 192.168.2.141.211...
- Analog output 16383

- Analog output 0
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= Expand the EL4032

= Expand AO Outputs Channel 1, select the Analog
Output, then the Online tab

= The graph will display the value of the output, use the

Write button to change the value

| Solution Explorer
e~ g &=
I Search Solution Explorer (Ctrl+:) P~
: fa] Solution ‘TwinCAT Projectd’ (1 project)
4 5 TwinCAT Projectd

b @l SYSTEM
=] MOTION
B pLc
[ saFeETY
EQ C++
4 Fro
P "HE'.; Devices
4 = Devicel (EtherCAT)
“B Image

*B Image-Info

2 Synclnits
Inputs

B Outputs

[ InfoData

4 [i Term1 (EK1200)
bW Term 2 (EL2004)

b
P
P
2

b 5§ Term3 (EL1904)
b B Termd (EL2904)
b 5 Term 5 (EL6900)

b § Term6 (ELL00S)
b B Term7 (EL2008)
b " Term8 (FI3002)

4 M Term g (EL4032)
4 [l AO Outputs Channel 1

[ [l AO Outputs Channel 2

BB TwinCAT Projects & X

Walue: 16383

New Value: Force Feiease Write...
Comment:
...................... 193&@

I lﬁ WicStat,

BECKHOFF
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