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Custom, Plug-in 1/O Solution from Control Techniques and Beckhoff

Industrial Quality
Easy to Use
CTNet Rev D Compliant



CTNet Remote 1/0

CTNet Bus Coupler

Designed jointly by CT and Beckhoff

Communications via CTNet Fieldbus

Accepts most Beckhoff 1/O Modules

Requires SyPT Pro and one or more
SM-Apps or SM-Apps + modules to use

Only available from CT




CTNet Remote 1/O

Electronics powered by regulated +24 volt DC supply

This powers the electronics
of the entire system.

The six spring-loaded fingers

on the side buss the power and
the local K-buss communications
to all other modules.




CTNet Remote 1/O

Separate 24 volt supply powers the contacts
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These hidden knife-edge

contacts buss the 24 volts
to all other I/O modules.

These are used with the digital
Inputs/outputs.
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CTNet Remote 1/0

Powering the contacts on the CTNet Bus Terminal
automatically busses contact power down the line.

Gnd +24 = +24 volts BLUE = ground
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CTNet Remote 1/0

The last module must be a KL9010 Beckhoff End Terminal




CTNet Remote 1/O

Bus Coupler includes a 3-pin CTNet Rev D Connector

The CTNet connector is wired as shown:

l. CTNet A

CTNet B




CTNet Remote 1/O
DIP-switch selects any CTNet address from 1 to 64

| Address 6]5[4]3[2]1] Address |6|5]4]3|2]1] Address [6[5[4]3|2]1
| 1 [O[OOJoJoJoy 23 JOJTIOJTITIOF 45  [TJO[TJTIO]0
EIEIEIEIEII |24 Jojrjopijrpy 46 J1jojtjjolT]

ojojojojrjoy 25  Jojr]rjojoJo} 47  |1]OT|1]1]O]

jofofofoliftf 26 JOJtf1jojojty 48  TJOJ1T]I]1)
ﬂﬁlﬁlﬂﬁ |27 Jopifjojjop 49 [1]1]0]0]O]O]
| 6 Jojojojajojfy 28 JOPITJOjTif 50  1f1]0JOJOJ1T
_EIEIEIIIEI _Elﬁlﬂ Illﬂﬂlﬂ

The address you select
must be unique.

RPNWPAOOOO N

T]ojojoft) _EIEIII _IIIEIII
oftjoy 4t Jrjojrjojojoy 63 JrTftit]Titfo

This setting selects

CTNet address 4 O]ty 42 Jrjojrjojoiry 64 JTRPT]TT
1fojoy 48 jrjoyrjojrioy PPl

oy 4 Jrfojrjolryy 111

0
10
0
10




CTNet Remote 1/O

DIP-switch also selects the Baud Rate
Baud rate must be the
same at all nodes.

Data Rate (bits/sec) DIP 7 DIP 8

5.0V ) 0
250 | 1 | 0
1.25M 0 1

Note that 2.50 M baud is the default and most usable setting

8
5
6
5
4
3
2
1

This setting selects
2.50 M baud




CTNet Remote I/O
Node 64 and 2.5 Mbaud DIP-switch setting

Data Rate (Dits/Sec)

| Address 16]5]4]3]2[1] Address [6]5]4[3]2/1] Address [6]5]4]3[2]1
-I']Iﬂlﬂﬂllll'] -‘E-HHIIIIHEI -_Ilﬂﬂllﬂlll

T hMNoOoWU T MmN~

2.5 M baud, node 64
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SyPT Pro Tutorial
Basic Functional Test
SP to Beckhoff I/O Coupler



CTNet Remote 1/O

SyPT Pro Example: Set up a basic test of a SP and a Beckhoff CTNet I/O

Strategy: CTNet Remote I/O at CTNetO node address 64 @ 2.5 Mb
SP / SM-Apps at CTNetO node address 1 @ 2.5 Mb
KL 1114 /KL 2114 Digital In / Out fitted to Beckhoff
KL 3062 / KL 4032 Analog In / Out fitted to Beckhoff

CT-Comm Cable link from PC / SyPT Pro to SP on
CT-RTU segment

Watch Window will provide the “view” to the Beckhoff
diagnostic registers

A simple SyPT program will generate activity

The SyPT project editor will verify everything connected
and functioning when on-line.



CTNet Remote 1/O

Example: Basic test (CTNet I/O is node 64 )

%= SYPT Pro - [SP_BKIO_Test_Basic - Hardware £

File Edit Wie Insert Project Run  Tools  Window Help

Output
C:AProgram Filezt\Contral Techrigl VT Proje khoffW 5P BEIO Test BazichCTMNetl Mode 1.0FPL
Mo erars detected,

Build .« Log

X Offline



CTNet Remote 1/O

Example: Basic test (CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0_Node_1.DPL (SP Beckhoff Basic Test)]
Eile Edit Insert Format Project Library Run  OCptions  Window Help
FHE BRRo o0 B

1 x
Workspace $RUTHOR JFJ

ikzpace SCOMPANY CT

CTHetD_Node_1.DPL (SP Beckt §TITLE 5P Beckhoff Basic Test
% Motes SVERSION Vi.0.0

] Initial $DRIVE SM-Applications

=

B ackground

Notes{...}
B Initial{...}

E Background{ ...}
£ lhne 74 - document explicitly the end of the source

|Lm 74, Cal 5

3




CTNet Remote 1/O

Example: Basic test (CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0_Node_1.DPL (SP Beckhoff Basic Test)]
Eile Edit Insert Format Project Library Run  Options  Window Help
FHE BB (X e OB

a x
Workspace JAUTHOR JRJ

[F-£€= Workspace JCOMPANY CT

$TITLE 3P Beckhoff Basic Test
SWERSTION Wi.0.0

iti $DRIVE SH-Applications
B9 Background

Notes{...}
B Initialt
f4 The initial task runs and cowpletes before

/4 any other tasks run

f4 declare and initialize integer wvariable i%
iz =0

¥ A/ Inicial

E Backoground{ ...}
4 line 74 - docuwent explicitly the end of the =ource

|Ln 42, col 1

U




CTNet Remote 1/O

Example: Basic test (CTNet I/O is node 64 )

¥ DPL Editor - ode_1.DPL (SP Bec
Eile Edit Insert Format Project Library Run  OCptions  Window Help
FHE BR[O B

Workspace 1 x

$AUTHOR JEBJ
E-£Z Woarkspace §COMPANY CT
= CTNet0_Node 1DPLISP | $TITLE = SP Beckhoff Basic Test
] Motes §VERSICHN Vi1.0.0
/=] Initial SDRIVE  SM-Applications

Notes{...}
B Initial{...}

E Background{
top:

Jf ereate activity to monitor and display
if i% < 10000 then
i% = i% + 1
else
iz =1
endif

S write the changing walue to & place
ff where it i= observable
#20.01 = i%

goto top: J/ wain backoground loop
v/ Backoground
Sf line 74 - document explicitly the end of the source

Ln 58, Col 1 o[ ms] ]




CTNet Remote 1/O

Watch window: Basic test (CTNet I/O is node 64 )

%= Watch Window - SP_BKIO_Test_Basi

~=10] x|
Eile Edit Options Help o
P e —1 DPL Program activity

2660 .
#17.25 1.3 CTNETO_NODE_1] Gl —__—| SM-App CTNet activity

#1736 1.5 CTMETO_MODE_1) 210
HOO01(1364 CTNETONODE 60 =103 —1 Beckhoff CTNet activity

CTHMETO_MODE_B4]
#00.03 [1.2.64: CTHETO_MWODE_E4]

~ Beckhoff diag registers

Note that the watch window is
doing these queries as CTNet

reads

=
[

1: CT-RTU_Mode_1 S online
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SyPT Pro Tutorial
Basic Discrete Digital Input
handling
noncyclic data transfer



CTNet Remote 1/O

A number of discrete input modules are available.

"Type | Wmpus | Doscrpton
ROz [—2 | WVOC Merilme
RC0Z[ 2 | VoS ferazms
02| 2 | avosfersoms

KL1104 24\ DC, filter 3.0 ms

“ 24V DC, filter 0.2 ms

KL1124 5V DC, filter 0.2ms

“ 24V DC, filter 3.0 ms, with P/N switching
“ 24V DC, filter 0.2 ms, with P/N switching
“ 24\ DC, filter 3.0 ms, with N switching
KL1702 230V AC

KL1712 120V AC/DC

KL1722 230V AC, no power contacts




CTNet Remote 1/O

Here’s the Details on a 4-Input Discrete Input Module KL1104

KL1104, KL1114

Sgnal- _qu%::luﬁ.- Signal -
LEDT, 3 el LEDZ 4

F
I —hllf—wz

..-l—- +24Y

Power fllu— 0y

Contocts

E —Hﬁ— 14

Contod &ee mby 2Wire




CTNet Remote 1/O
How to hook up a KL1104 Digital Input Module

Contact TO Contact T1
Contact T2 Contact T3




CTNet Remote 1/O

All digital inputs are packed together in the lower 16 bits
of Menu 1 parameters.

B3 T530 [ 520 [ G20 [ 527 [ 526 528 [ 524 623 [ 522 521 [520 [ 578 [578 617 [B7e
S e e e

D15 | b14 | b13 | b12]b1Tb10] bY | b8 | b7 | b6 | bS | b4 | b3 | b2 | b1 | BO
RAEIREEIRAEI REE] REEERSCIRCHEREN RIARCE RENREY REARERRINRCE

255 bits of digital input can be configured with one Bus Coupler.

70 Points 70 Points
T16 - T31 #1.09 T144 - T159
#1.02 T32 - T47 #1.10 T160 - T175




CTNet Remote 1/O

Example: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

%= SYPT Pro - [SP_BKIO_ReadDigitalInNoncyclic -

Eile Edit “iew Insert Project REun  Tools  Window

Output
Mo erars det
C:MProgram F ontrol TechnigueshSYFT \Projectzh\BeckhaoffhSF BEIO ReadDigitalnMoncyclichCTHet] Mode B4.DFL
Mo erors detected.

Build .a Log

b Online




CTNet Remote 1/O

Example: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

% DPL Editor - [CTNetO_Node_1.DPL (Read Digital Input N
File Edit Insert Format Project Library REun  Options  Window Help

il n \{Tﬁl'pﬂ, B

Workspace 1 x

SAUTHOR Jim Lynch, Jim Jeffers
=& Workspace $COMPANY Control Techniques
El"ﬁ CTMet)_MNode 1.DFL S§TITLE  Read Digital Input Noncyclic
Motes SVERSICHN Vi.0.0
SDRIVE SM-Applications

Notes{...}
Lliasi...}
B Initiali...:

B Backoground{ ...}
/4 line 110

KN 2l
Task Manager 1 x

[CTMetd Mode_1.DPL |
S | W |CPU Free: 95%

| mitial HE

al
Background 35 St

Ln g4, Cal 1 5% Stopped [nond[ s| ]




CTNet Remote 1/O

Example: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

¥ DPL Editor - [CTNe ode_1.DPL (Read Digital Input Nc
Eile Edit Insert Format Project Library Bun  Options  Window Help

£FlikE9 o r@"p!!, =3

Workspace o x

JAUTHOR  Jim Lynch, Jim Jeffers
E“ij Wiorkspacs JCOMPANY Control Technicgues
E"ﬁ: CTNetD Node 1.0PL $TITLE Read Digital Input Noncyclic
o] Notes $VERSION V1.0.0
Alias $DRIVE  SM-ipplications

= Initial

Notes{...}
ilias{

f4 No boolean data type i=s prowvided
A4 by Drive Programming Languages
jdefine ON 1

jdefine OFF a

f4 CTHet RDMET and WENET =status codes
$define NODE IDLE ul
jdefine COMMAND COMNPLETE 1
$define NODE BUSY 3
idefine NODE_TIMEQUT 4
idefine INTE FNAL ERROR 5
$define PRAM DOES_NOT EXIST

$define PRAM_IS_REARD CNLY

$define PRAM_IS_WRITE_CNLY

$define PRAN OUT_OF RANGE

$define IC0_BOX_COMNS_ERRCR

} ffAhlias

B Initial{...}

I I [
E Background{ ...}

Task Manager /X /4 line 110
{CTHet]_Node_1.DPL
S| N |CPU Free: 953

Iriitial

5
B ackground 5

Ln4g, coll  |[&3 Stopped o[ ms] ]




CTNet Remote 1/O

Example: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

¥=DPL Editor - NetO_Node_1.DPL (Read Digital Input Ne
File Edit Insert Format Project Library REun  Options  Window Help

FliikE= o -ﬂq"p!g B

Workspace 1 x

$ATUTHOR Jim Lynch, Jim Jeffers
Eé--= ‘Wiorkspace SCOMPANY Control Technigques
El"ﬁ: CTNet)_Naode_1.DPL $TITLE  Read Digital Input Noncyclic
2] Notes $VERSICN V1.0.0
Aliaz $DRIVE  SM-Applications

Notes{...}
Lliasi...}
B Initialy

bitO% QOFF

bitly QOFF

bitZ% QOFF

biti% QOFF

inputs = a

status%® = NODE_IDLE

/¢ following is to read parsmeter #1.00 on node 64
EEICnode: = 64 node 64 for this example
EEICmenus = 1 parameter #1.00 menu value
EEICOparameters parameter #1.00 parameter value
timecut: = 100 100 =

Yo Inicial

E Backoground{ ...
/4 line 110

N 2
Task Manager 1 x

[CTNeth Mode_1DPL =
S | I |CPU Free: 95%

| mitial

S
5

Background

Ln &g, Col 1 5% Stopped [nond[ s| ]




CTNet Remote 1/O

Example: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

¥=DPL Editor - [CTNetO_Node_1.DPL (Read Digital Input
File Edit Insert Format Project Library REun  Options  Window Help

FIME 9 Bl =

a1 x $TITLE Fead Digital Input Noncyclic
SVER3IION V1.0.0

flspace $DRIVE  SM-lipplications
CTHetd Mode 1.DPL [Read

3 Motes .
éﬂlias Motes{...}

Workspace

Iritial |
B ackground Alias{...}

B Initiali...:

Query for node 64, #01.00

E Backoroundd
top:

/f request the contentzs of the first rd of digital input
status: = RDNET (BKICOnode:, BEICmenu%, BEIOparameter:, timeoutd)
S becomwmes statusi = RDNET(64, 1, O, 100)

// note that 100 wms delay exists hetween the RINET command and the
// check for the status. This approach ok in an initial or in

/¢ background task. F t h th It
if status% = COMMAND COMPLETE the =
/f after a 100 mz wait, the result should be available and wvalid
inputs = NETREPLY (0]

/4 input% is a 3Z hit integer, with the lower 1l6-hits reflectin
/¢ collection of boolean values

/¢ decode the individual hits@estMrthe collection I UnpaCk the blts

bhitd% = input%.0 f4 DPFL bit manipulation operation illus

LI _I _'I bitls input:.1 f4 showing one way to un-pack the word into
hitzy inputs .z 4 the individual bhits

bit3s inputs.3

| CTNetD_Node_1.DPL | endif

S | Il | CPU Free: 953 )
— goto top: f/ mwain bhackground loop
Initial aa Sh + //Background
Background 33 Sk /4 line 110

Task Manager o x

=
Ln 48, Col 1 &% Stopped [nund[ ns] ]




CTNet Remote 1/O

Watch window: Read 4 bits of Digital Inputs ( CTNet I/O is node 64 )

%= Watch Window - SP_BKIO_ReadDig
Eile Edit Options Help
D & BB e X
&
BKIOmenus [1.2: CTHet0_Mode 1]
: _— Fetch the result
— H

input’ [1.3: CTNetD_Node_1] ATTITT T [LPTTITIIITIme

bitD% [1.3: CTHetl_Mode_ 1) =M

bit1% (1.3 CTNetd_Node_1] ——— | Unpack the bits
3 — @@ 0H

bit22 [1.3: CTHetd_MNode_1)
bit3% (1.2 CTMetD Mode_1)

=
[

1: CT-RTU_Mode 1 S Online
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SyPT Pro Tutorial
Basic Discrete Digital Output
handling
noncyclic data transfer



CTNet Remote 1/O

A number of discrete output modules are available.

LT Descriptior
4\ DC, 0.5A
KL2022 _ 24/ DL; 2.0A
KL2032 _ 48V DC, 0.5A, with polarity protection
24\ DC, 0.5A
L — - —
KL2134 — 24\ DC, 0.5A, with polarity protection

KL2184 — 24V DC, 0.5A, with N switching

KL2602 Relay outputs, 230V AC, 2A, normally open

KL2612 _ Relay outputs, 125V AC, 0.5A, changeover

KL2622 Relay outputs, 230V AC, 0.5A, isolated normally
open

KL2631 — Relay output, 400V AC, 3A normally open
KL2702 Solid state outputs, 230V AC, 0.3A




CTNet Remote /O
Here’s the Details on a 4-output Discrete Output Module KL2114

kL2114, KL 2134

C onnedion

Comtg ds

Top Yiew (omtod A sembl




CTNet Remote 1/O
How to hook up a KL2114 Digital Output Module

2.2k




CTNet Remote 1/O

All digital outputs are packed together in the lower 16 bits
of Menu 1 parameters.

(537 [ 530 ] b29 | 26 [ 027 | 626 | 625 | 624 623 522 b21 |20 [ 79 [B76 |17 76
(VITS [T [ T3 W2 [ T W10 W9 | W0 J w7 | W | W6 | e | wis [z | | W0

D15 | b14 | b13 | b12]b11  B10] b9 | b8 | b7 | b6 | bS | b4 | b3 | b2 | b1 | BO

255 bits of digital output can be configured with one Bus Coupler.

I oL




CTNet Remote 1/O

Digital Outputs have “MASK” bits

]

WW@WWWWWWWW .,1-,- h"i

b1 | b0
11 | T0

You have to set the MASK bit to alter a digital bit.

Example: setbit1l (note that Ox<number> signifies hexadecimal format)
#64.02.00 = 0x20000 Il clear digital output bit 1
#64.02.00 = 0x20002 Il set digital output bit 1

#64.02.00 = 0x00002 I/ has no effect (no mask bit set)



CTNet Remote 1/O

Example: Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

%= SYPT Pro - [SP_BKIO_WriteDigitalOutNoncyclic

File Edit Yiew Insert Project BRun  Tools  Window Help

sumed to
for all

Output

Z:%Program FileshControl Techniguesh5YPT \ProjectshBeckhofhSP BEIO *wihiteDigitalOutMoncyelic CTHetd Mode 1.0FPL
Mo errors detected.

Build .u Log

L Offline



CTNet Remote 1/O

Example: Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0O_Node_1.DPL (Write Digital Output Noncyclic)]
File Edit Insert Format Project Library Bun  Options  Window Help

flnikE| 9 [B] @ 4 a B

Workspace o X

JAUTHOR  Jim Lynch, Jim Jeffers

tkspace JCONPANY Control Technigues

JTITLE Write Digital Output WNonewyclic
SWERSTION Wi.0.0

JDRIVE SN-Applications

= Back: d 5
| Backgroun Notes{...}

Lliasi...}
B Initiali...}

E Backoground{ ...}
/4 line 1p3

r 0

Task Manager o x

[CTNetd_Nade_1.0PL =l
M Il | CPU Free: 953

Initial

Stoppe

am
Background B & Stoppe

Ln 103, Col 10 |[5 & Stopped o[ Jms][ ]




CTNet Remote 1/O

Example: Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0O_Node_1.DPL (Write Digital Output Noncyclic)]
File Edit Library Run

fiPIE‘:IIIHs{T_"]’p!!, B

Insert Format Project Options  WWindow  Help

o x
Workspace $AUTHOR Jim Lynch, Jim Jeffers

SCOMPANY Control Technigques

$TITLE Write Digital Output MNoncycolic
SVERSION vi.0.0

SDRIVE 3M-Applications

E-£= Workspace
-l CTHet0_Node_1.DPL [
Maotes
Alias

Notes{...}
Llias{

/4 WNo boolean data type is prowvided

Sf by Drive Prograwming Languadge
fdefine ON 1

fdefine OFF o

f4 CTHMet RDMET and WERNET status codes
$define NODE IDLE

fdefine COMMAND COMPLETE

$define NODE_BUSY

fdefine NODE_TIMEQUT

fdefine INTEFMNAL ERROR

$define PRAN DOES NOT EXIST

$define PRAM IS _READ CMNLY

$define PRAM IS _WRITE CMLY

$define PRAN OUT OF RANGE

$define IO _BOX_COMMS ERROR

S/ only 4 output hits available, hd TO b
fdefine OUT_MASE O=000Foooo

Task Manager
[CTNetd_Nade_1.0PL

S | Il |CPU Fres: 35%

Initial 2@ Stoppe

Background B & Stoppe

v fFAlias
B Inicial{...}

B Background{ ...}
A4 line 103

MASK bits MO
thru
M3 set up here

Lh 45, Col 15

|35 stopped

v (s




CTNet Remote 1/O

Example: Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0O_Node_1.DPL (Write Digital Output Noncyclic)]
File Edit Insert Format Project Library Bun  Options  Window Help

£FinlElo w [B] @ 4 a =

Workspace 1 x

SAUTHOR Jim Lynch, Jim Jeffers
=52 Workspace SCOMPANY Control Techniques
E--ﬁ CTMetD_Node 1.DPL S$TITLE Urite Digital Sutput MNoncyeolic
=] Notes $VERSION ¥1.0.0
-] Alas SDRIVE  SM-Applications

- Initial

Notes{...}
Alias{...}
B Initial{

bToggle: = OFF

outWValues =
OutputMask:

F
u]

OUT_MASE

statuss = NODE_ IDLE
/¢ following is to write to parsmeter #2.00 on node 64
EEICnode%: = &4 /4 node 64 for thiz example
EEICmenus: = 2 /4 parsmeter #Z.00 menu wvalues
BEIOparametery = 00 // parsmeter #Z.00 parameter wvalue

dpos% = 0 /4 dewimal point in O pozition, x1 format
IETN&QNDdQJDPL timeout® = 100 A4100 m=

S | Il |CPU Fres: 35%
Imitial Comple

m| v| Background B3 Rurnir B Backgroundi...
/f line 103

Task Manager

} A Initial

Ln 62, Cal 1 |25 Running o[ Jms][ ]




CTNet Remote 1/O

Example: Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

¥ DPL Editor - [CTNet0O_Node_1.DPL (Write Digital Output Noncyclic)]
File Edit Insert Format Project Library Bun  Options  Window Help

£FinlElo w [B] @ 4 a =

Workspace 1 x §COMPANY Control Techniques
-£= Workspace $TITLE Write Digital Output Noncycolic

-l CTMet0_Mode 1.0PLpwr | SVERSICN ¥1.0.0
Motes $DRIVE SM-Applications

Blias

MNotes{...}
Alias{...}

B Inicial{...}

Don’t forget to set
the MASK bits !!!

B Background{

top:

// rcreate the toggle bit

bToggle: = hToggle: * N /f bitwise exclusive OR here

fF assenble the new utValue:
outWalue: .1 = bToggle: £ inze to bit posSition one (1).
outWaluei: = OutValue% | OutputMask: / wizse OR here to set upper bits

S write to the Beckhoff IS0
Task Manager statuss = WRNET (BKICOnode:, BEICmenus, BKIOparameters, OutWValuei, dposi, timeouts)
IETNdQﬁndq}DPL S/ becomes statuss = WRNET(64, 2, 0, waluesi, 0O, 100)

—Eij I |CPU Free: 5% note that 100 ms automatic timeout iz being used with the WRNET

Initial Comple cortrand here. Thiz weans that the prograge will stop here and wait up to
:ﬂ_ﬂ Background 28 i 100 s for a response frow hode 64 hefore continuing. This approach ok
in an initial or in a background task.

DELAY (5)

/f the program stops for an additional 0.5 second wait here. This has
/f the effect of controlling how often the hit changes atate and the
/f update rate to the Beckhoff I/0.

goto top: /S main background loop
v //Background
J4 line 103

Ln 78, Cal 1 |[a & Running o[ Jms][ ]
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Watch window:
Blinking bit “b1” of Digital Output at #02.00 ( CTNet I/O is node 64 )

£ Watch Window - SP_BKIO_WriteDi
File Edit Options Help

Db & B2 micg X 8
BKIOnodes (13 CTHe Node 1) B

BEIOmenu? [1.3: CTHet0_Mode 1)

[
[

1: CT-RTU Mode_ 1 S Online
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SyPT Pro Tutorial
Basic Analog Input
handling
noncyclic data transfer



CTNet Remote 1/O

A number of analog input modules are available.

Tormnal [mputs]__—————Descrption
Wiseoz | 2 | #10V.diferentialinputs |
KL3012 0-20mA, differential inputs
KL3022 4-20mA, differential inputs

KL3042 0-20mA, power supply for transducers via power contacts
KL3052 4-20mA, power supply for transducers via power contacts

|I{L3D62| 2 | +10V, single-ended inputs

KL3064 +10V, single-ended inputs




CTNet Remote 1/O

Here’s the Details on a 2-input Analog Input Module KL3062

12-bit A/D Converter

[l
RUN - LED] ——4@8+i—— RUN - LED2

+I1 |

T

Farth — @ @— Farth Emhg?_jﬁ

' 4.. o '
shield bt Hield

Tp Wew Conf oot A embf Conmecian
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How to hook up a KL3062 Analog Input Module
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Analog Inputs are collected into Menu 3

Reference 11O Point

0 T
702
ke

Analog Inputs are “scaled”, 32767 is always full output.

mput Range |_Winimum Input_|_Maximum Tnput_| Resolution
7oV IOV =52767
OV= 52768 | 10V = 52787
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Example: Read the very first analog input

%= SYPT Pro - [SP_BKIO_ReadAnalogInNoncy
File  Edit

Miew Insert Project RBun Tools  Window

@S| bR X| o=

B L ® @

B Z

T
—_— )
R

1st Analog Input
CTNet I/O is at node 64 2nd Analog Input
etc.
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Example: Read the very first analog input

#DPL Editor - [CTNetO le_1.DPL (Read Analog Input Noncy:
File Edit Insert Format Project Library Bun Options  Window  Help
= HE ] h, | X Bl e

Workspace o

gl $AUTHOR Jim Lynch, Jim Jeffers

E= Wworkspace SCOMPANY Control Technigues

Eﬁ CTNet0_Mode_1.DPL (Read Analog Input Moncyclic) $TITLE Read Analogy Input MNonoyolic
ES] SVERSION V1.0.0

$DRIVE SH-Applications

MNotes{...}
Llias{...}
B Initiali...:

El Background{ ...}
/¢ line 108

lm 105, col12 |
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Example: Read the very first analog input

e_1.DPL (Read Analog Input
File Edit Insert Format Project Library Bun Options  Window  Help

FHES| BB o [E e OB

Workspace o

$AUTHOR Jim Lynch, Jim Jeffers

[ £= Workspace SCOMPANY Control Technigues
CTMetD_Mode 1.0PL [Read Analog Input Maoncyclic) $TITLE Read Analogy Input MNonoyolic

] SVERSION V1.0.0

$DRIVE SH-Applications

= Background Notes{...}
Llias{

/¢ Mo boolean data type iz provided
/¢ by Drive Prograpmoing Langusage
fdefine ON 1

fdefine OFF u}

J/ CTHNet RINET and WENET status codes
fdefine NODE_IDLE u}

fdefine COMMAND COMPLETE

fdefine NODE_BUSY 3

fdefine NODE_TIMECUT 4

$define INTEFNAL ERROR 5
$define FRAM DOES_NOT_EXIST -2
jdefine PRAM IS READ ONLY -2
$define FRAM I3 WRITE ONLY -3
jdefine PRAM OUT OF RANGE -5
jdefine Io BOX COMM3_ERROR -6

§define MAX ANALOG
Y A fAlias
B Initiali...}

E Background{ ...}
/f line 105

|Lri 49, col 1
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Example: Read the very first analog input

DPL Editor
File Edit Insert Format Project Library Bun Options  Window  Help

FHES| BB o [E e OB

Workspace HeS $AUTHOR  Jim Lynch, Jim Jeffers

‘Workspace SCOMPANY Control Technigues
- ﬁ CTMetD_Mode 1.0PL [Read Analog Input Maoncyclic) $TITLE Read Analogy Input MNonoyolic
Mates SVERSION V1.0.0
3 alias §DRIVE  SM-Lpplications

= Initial

MNotes{...}
Llias{...}
B Initial(

inputs = 0

AnaloglnputPercenty = 0

ztatus% = NODE_IDLE

/4 following is to read parameter #3.00 on node 64
BEIOnode: = 64 4¢ node 64 for this exsmple

EEICmenu: = 3 /¢ paraweter #3.00 menu valus
BEIOparameter: = 00 // parsweter #3.00 paraweter wvalues
timeocut: = 100 100 m=

y A Initial

E Background{...
/f line 105

|Ln 70, Col 1
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Example: Read the very first analog input

DPL Editor
File Edit Insert Format Project Library Bun Options  Window  Help
= HE ] | F el o B

Workspace o

$AUTHOR Jim Lynch, Jim Jeffers
‘Workspace SCOMPANY Control Technigues
- ﬁ CTMetD_Mode 1.0PL [Read Analog Input Maoncyclic) $TITLE Read Analogy Input MNonoyolic
Mates SVERSION V1.0.0
Alias §DRIVE  SM-Lpplications
Initial

] Background Notes{...} CTNet I/O |S at nOde 64

Llias{...}

B Initiali...:

El Background{
top:

/¢ recquest the conten of the first word of analoy input
statusy¥ = RINET(BEICOnode%, BEICwenu%, BEIOparammeter:, timeouti)
/¢ becomes status¥ = RDNET (64, 3, 0O, 100)

/¢ note that 100 ws delay exists hetween the ET command and the
/{ check for the status. This approach ok in am\initial or in a
// hackground task.

if statusi = COMMAND COMPLETE then
f4 after a 100 m=2 wait, the result should be availablaand wvalid
inputs = NETREPLY (0)
f4 dnpuri iz a 32 bit integer, the lower 16 bits reflectimy the walue of
f¢4 the Analog input.
hnalogInputPercent® = input® 100 / MAX AMNALOG

endif

O o e eoy 1st Analog Input
/¢ line 108

2nd Analog Input
etc.

| 83, col 1 [ ms 4
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Watch window:
Read the first analog input ( CTNet I/O is node 64 )

#=Watch Window - SP_BKIO_ReadAnalog
Eile Edit Options Help

D & BB e X
BKIOnode’: CTNetl Node 1 [l

Immediate ‘Window - type commands here

1: CT-RTU_Mode 1
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#in/le
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SyPT Pro Tutorial
Basic Analog Output
handling
noncyclic data transfer
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A number of analog output modules are available.

Torminal | Thputs | Descioton
ROz 7 v
oo e | omwa

KL4022 4-20mA

T
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Here’s the Details on a 2-output Analog Output Module KL4032

HL""WHE, KL4032 12-bit A/D Converter

RUN - [ED _'{.22..;_. RUN - ED

.5
LI

!.. h
e
o
[ |

0 J— S —— T ]
IR

r

. E
Shigld ——+iWl— Shield
.

Topl Comto dAzembb Connettion
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How to hook up a KL4032 Analog Output Module

+/- 10 volts +/- 10 volts
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Analog Outputs are collected into Menu 4

Reference /O Point
U

#4.02

#4.xx
#4.98

S| S— E— E—

Analog Outputs are “scaled”, 32767 is always full output.

mput Range |_Winimum Input_|_Maximum Tnput_| Resolution
7oV IOV =52767
OV= 52768 | 10V = 52787
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Example: Write to the very first Analog Output

%= SYPT Pro - [SP_BKIO_WriteAnalogOutNo
Eile Edit Wiew Insert Project REun  Tools

LheEE

[ CT-RTU ]

1st Analog Output

CTNet I/O is at node 64 2nd Analog Output
etc.
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Example: Write to the very first Analog Output

#DPL Editor - [CTNet e_1.DPL (Write Analog QOutput Non
File Edit Insert Format Project Library Bun Options  Window  Help
FHE BRI R[N DB

Workspace HeS $AUTHOR  Jim Lynch, Jim Jeffers

[ £= Workspace SCOMPANY Control Technigues
- CTMetD_Mode 1.0PL [wirite Analog Output Moncyclic) $TITLE Write Anslog Cutput Noncyolic
] SVERSION V1.0.0
$DRIVE SH-Applications

MNotes{...}
Llias{...}
B Initiali...:

El Background{ ...}
S line 122

L g8, col 1
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Example: Write to the very first Analog Output

ite Analog Output Non
File Edit Insert Format Project Library Bun Options  Window  Help

FHES BB B [E e OB

Workspace HeS $AUTHOR  Jim Lynch, Jim Jeffers
—

£= Warkspace SCOMPANY Control Technigues
- CTMetD_Mode 1.0PL [wirite Analog Output Moncyclic) $TITLE Write Anslog Cutput Noncyolic
Mates SVERSION V1.0.0
3 Alias §DRIVE  SM-Lpplications
= Initial
E Background Notezs{...}

ilias{

/¢ Mo boolean data type iz provided
/¢ by Drive Prograpmoing Langusage
fdefine ON 1

fdefine OFF u}

J/ CTHNet RINET and WENET status codes
fdefine NODE_IDLE u}

fdefine COMMAND COMPLETE

fdefine NODE_BUSY 3

fdefine NODE_TIMECUT 4

$define INTEFNAL ERROR 5
$define FRAM DOES_NOT_EXIST -2
jdefine PRAM IS READ ONLY -2
$define FRAM I3 WRITE ONLY -3
jdefine PRAM OUT OF RANGE -5
jdefine Io BOX COMM3_ERROR -6

jdefine POS_MAY INALOG k- -arciny
jdefine NEG_MAY INALOG 32737
jdefine DELTL LARGE 500
jdefine DELTL SMAILL 10

Y A fAlias
B Initiali...}

E Background{ ...}
Jf line 122

ILr 45, col 1
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Example: Write to the very first Analog Output

ite Analog Output
File Edit Insert Format Project Library Bun Options  Window  Help
FHE BRI R[N DB

Workspace HeS $AUTHOR  Jim Lynch, Jim Jeffers

SCOMPANY Control Technigues

$TITLE Write Analog Cutput Nonoyolico
SVERSION Vi.0.0

$DRIVE SH-Applications

MNotes{...}
Llias{...}
B Initial(

bRawpUp%: = CON
bRawpDowny = OFF

outValuess = 0

ztatus% = NODE_IDLE

/¢ following iz to write to paraweter $4.00 on node 64
EEIOnode: = 64 /¢ node 64 for this example

BEICwmenu: = 4 /4 parameter #4.00 wenu wvalue
BEEIOparameter: = 00 // parsweter #4.00 paraweter wvalues
dpost = 0 /f deacimal point position zero, x1 formwat
timeout: = 100 Jf 100 m=

A/ Initial

E Background{...
Jf line 122

|Lr &9, col 1
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Example: Write to the very first Analog Output

DPL Editor L ite Analog Output Nonc
File Edit Insert Format Project Library Bun Options  Window  Help
= HE B e OB

Workspace L

P E Background{
El £2 Workspace top:
Elﬁ CTHetl_Node_1.0PL [wiite &nalog Output Honcyclic)
Notes // oreate the ramping valus
(2] Alas IF bRawpUps = CH THEN
B it if OutW¥alue$ > POS MAX ANALOG then
bRampUp% = OFF
bRampDown: = ON
Cut¥aluey = POJ_MAX ANALOG
elzeif OutValuet > (POS_MAX ANALOG * 93 / 100) €
Cut¥aluey = Out¥Walue® + DELTA SMALL
el=e
Cut¥aluey = Out¥Walue% + DELTA LARGE
endif
ELZE
if CutValue% < NEG MAX ANALOG then
hRampUp: = ON
hRamphowny = OFF
Cut¥aluet = NEG_MAX ANALOG
elzseif CutWValue$ < (MNEG_MAX ANALOG * 53 100) then
Cut¥aluet = Qut¥Walue% - DELTA 3ML
else
CutWalues = CutWalue% - DEL
endif
ENLIF

// write to the Beckbgff I/0
statusy = WRNET(BKICOnode%, BEICwenu%, BEIOparameter:, OutValuel, dposi, timeouti)
/¢ becomes statusi = WENET (64, 4, walues, 0, 1009

note that 100 ms aut Tic timeout is being used with the WRNET
cormand here. This means that the program will stop here and wait up to
100 ms for esponse from node 64 before continuing. This approach ok

1St An alog Output i it ial or in a background task.
2nd An alog Output the program stops for an additional 0.1 second wait here. This has

the effect of controlling how often the bit changes state and the
etC update rate to the Beckhoff I/0.
.

goto top: // wain background loop
v //Background
/4 line 122

| 86, Cal 1
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Watch Window:
Write to the very first Analog Output

= \Watch Window - SP_BKIO WriteAna
Eile Edit Options Help

Db & 5B e X
BEIOnodek: CTHet]_Mode 1
BEIOmenus: CTMetl_Mode_1
Jetl_MNode_1
e 1
bR am, et]_Mode 1
bRampD: Metl_Mode 1
Ot aluess: ctl Hode 1

Immediate ‘Window - type cormmands here

1: CT-RTU_Mode_1

A Online
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CTNet / Beckhoff Remote I/O System
supports Cyclic Data Transfers !

Cyclic Data Transfer

lolEm[e)=m[e]e]

ol
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nnnnnnn

e}

|
e}
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[m]
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]
0
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Cyclic Data Transfer



CTNet Remote 1/0

Why use Cyclic Data Transfers ?

e FAST
« EFFICIENT

e« NO PROGRAMMER INTERVENTION

Note: this can only be set up with the SyPT Pro !



........
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Set up the Uni-SP to generate the Cyclic Data
synchronizing message. SM-Apps isin slot 3

#17.11

#17.22

#17.23

#17.24

#17.25

#17.00

= 10

=510

= 1070 - reset

Clock task set at 10 ms
CTNet token ring ID
node address

baud rate = 2.5 Mbits

FAST cyclic rate = 10 msec
SLOW cyclic rate = 50 msec
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SyPT Pro Example: Let’s use Cyclic Data to read a digital Input

Strategy: CTNet Remote I/O is at node address 64
Four Digital inputs are configured
Digital Inputs are at parameter #01.00 on node 64
Digital Inputs are “packed” into a “collection” by the BKIO

We will send digital inputs , via cyclic data, from node 64
parameter #01.00 to node 1, parameter #73.10 (_S10% ), as
a “collection”

The SP / SM-Apps at node 1 will generate the Cyclic Data
synchronizing message at 10 msec
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Example: project SP_BKIO_ Digital IN_Minimal Cyclic

Example: Minimal Digital Input cyclic version ( CTNet I/O is node 64 )

% SYPT Pro - [SP_BKIO_Digital_In_Minimal_Cycli

File Edit “iew Insert Project RBun  Tools  Window

Output

Z:\Program FileshControl Technigues 5vPT \Projectzi\BeckhofA5F _EFI0 Dizcrete [0 CochchCTHetd Mode 1.0PL
Ma erars detected.

Build .a Log

2% Offline
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Example: project SP_BKIO_ Digital IN_Minimal Cyclic

Set up a cyclic link from the Beckhoff to the Unidrive.

% SYPT Pro - [SP_BKIO_Digital_In_Minimal_Cyclic

Eile Edit “ew Insert Project Eun  Tools  Window  Help

29 Th B

Output

C:\Program Files\Contral Techniguesh5vFT WProjectzhBeckhoffy 5P BKIO Dizcrete [0 CoclichCTHetd Mode 1.0PL
Mo erars detected.

Build .« Log

X Offline
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Example: project SP_BKIO_ Digital IN_Minimal Cyclic

Set up a cyclic link from the Beckhoff to the Unidrive.

File Edit Yiew Insert Project RBun  Tools  Window

LhEeE& + # |

Output o x

I:Z:"-.F'rEIE-arru Fileg\Control TechniqueshSYPT \Projects\BeckhofSF_BEID Discrete 10 Cuclic\CTHetd Hode 1.0PL -
Mo errors detected.

2% Offline
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Open / create the Following DPL program on Unidrive, Node 1

#DPL Editor - [CTNetO_Node_1.DPL (SP_BKIO_Digital_In_Minimal_Cyclic)]
Eile Edit Insert Format Project Library  Bun Opfions  Window  Help

Mo o (8] @ s =

Workspace 1 x

P FAUTHOR Jim Lwynch, Jim Jeffers
=] £= “Workspace FCOMPANY Control Technigues
ﬁ CTHetD_Mode_1.0PL [SP_BKIO_Digital_In_Minimal_Cyclic] ATITLE SP_BEIO Digital In Minimal Cycliec
SVERSION Vi.0.0
3] slias SDRIVE  SM-Lpplications

B Initial

Notes{ ...}
Alias{...}
B Initial{...:

E Background{ ...}
/f line 94

Kl
Task Manager

|CTNetD_Nods_1.DPL

S Il CPU Free 95%

Iniitial Completed

H o+ Background 25 Bunning

a = Running
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Open / create the Following DPL program on Unidrive, Node 1

#DPL Editor - [CTNetO_Node_1.DPL (SP_BKIO_Digital_In_Minimal_Cyclic)]
Eile Edit Insert Format Project Library  Bun Opfions  Window  Help

Mo o (8] @ s =

Samoukspace $AUTHOR Jim Lynch, Jim Jeffers

=] £= “Workspace FCOMPANY Control Technigues

Eﬁ CTHet)_Node_1.0PL [SP_BKIO_Digital_In_tinimal_Cyclic] ATITLE SP_BEIO Digital In Minimal Cycliec
Motes SVERSION V1.0.0
Alias SDRIVE  SM-Lpplications

= Initial

Notes{ ...}

Alias{
£¢ Mo boolean data cype is provided
A/ by Driwve Programming Language
fdefine ON 1
jdefine OFF o
fdefine TRUE 1

u}

fdefine FALSE

f4 this mask iz designed for the four

/¢ least significant hits being "active™
fdefine INPUT_MASE Ox0000000F

Yo A/Alias

B Initial{...}

E Background{...}
// line 34

Kl
Task Manager

|CTNetD_Nods_1.DPL

S Il CPU Free 95%

Iniitial Completed

H o+ Background 25 Bunning

Ln 23, Cal 1 % a Running
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Open / create the Following DPL program on Unidrive, Node 1

#DPL Editor - [CTNetO_Node_1.DPL (SP_BKIO_Digital_In_Minimal_Cyclic)]
Eile Edit Insert Format Project Library  Bun Opfions  Window  Help
Mo o (8] @ s =

Workspace

FAUTHOR Jim Lwynch, Jim Jeffers

“workspace FCOMPANY Control Technigues

Eﬁ CTHet)_Node_1.0PL [SP_BKIO_Digital_In_tinimal_Cyclic] ATITLE SP_BEIO Digital In Minimal Cycliec
Motes SVERSION V1.0.0
] dlias SDRIVE  SM-Lpplications

= Initial

Notes{ ...}
Alias{...}
B Initial{
bit0% = OFF
bitls = OFF
bit2% = OFF
bit3% = OFF
InImages = 0O

LastInImage: = Inlmaged

bAllInOff: = TRUE
bInChangeds = FALSE
b A/ Initdial

E Background{...}
J // line 34

Task Manager
|CTNetD_Nods_1.DPL
S Il CPU Free 95%

Iniitial Completed

H o+ Background 23 Bunning

Ln 38, Cal 1 aa Running
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Open / create the Following DPL program on Unidrive, Node 1

% DPL Editor TNet0_Node_1.DPL (SP_BKIO_Di
Eile  Edit Insert Format Broject Library  Bun Options  Window  Help
£iplE|s u 8] @ % & =

Workspace

MNotes{...}

workspace
EE CTHet0_Mode_1.0FL [SF_BEIO_Digital_In_Minimal_Cyclic)
EE Motes
Alias
= Initial

Adlias{...}

Initial{...}

Background!

AL

o
=]
=]

a . A4 INFUT - Get the inputs
The I/O b|tS come in // Note that the eyelie link from the BE IO (node 64) to the

J4 SM-Lpps (node 1) does the actual work here, instead of a

automatically to PLC |
register _S10%. - a

PROCESS - Solwve the inputs

/4 detect Input changes

IF InImage% = LastInlmage: THEWN
bInChangeds = FALL3E

Here we just extract O tnchangeds - Tavs

/¢ placeholder

the bits.

Last InImages = InImage% // Update

/4 detect the "all inputs not active" condition
IF InImage% = 0 THEN
billInCffs = TRUE
ELSE
billInCffs FALLSE
ENDIF

bitd% = InImage: .0 4/ DPL bit manipulation operation illustrated
bitly = InImage%.1
biti% = Inlmage® .2 S/ the individual bits
S Il CPU Free: 95% bit3% = InImage.3

Task Manager
|CTHet0_Node 1.DPL

\\\‘ /4 decode the indiwvidual bits from the collection

// showing one way to un-pack the word into

i Camp e /4 OUTPUT - Write the outputs

»  Background 2 Running J4 Triwvial in this demo program. One uses the watch window for wiewing
/4 this program's activity

goto top: // main background loop
} //Background
/4 line 94

Ln 55, Cal 1 %= Running
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Watch Window:
Open / create the Following DPL program on Unidrive, Node 1

File Edit Cptions Help
D & 2R e X
A[TTT T T T T T T T TP T T I T T T T (T e

Hetd Mode 1
il Metd Mode_1
bt

[
[

3 CTHetD_Mode_1 E2 Online
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SyPT Pro Example: Let’s use Cyclic Data to write a digital output

Strategy: CTNet Remote I/O is at node address 64
Four Digital outputs are configured
Digital Outputs are at parameter #02.00 on node 64

Digital Outputs are “unpacked” from a “collection” by the BKIO

We will send digital outputs , via cyclic data, from node 1
parameter #72.10 ( _R10% ) to node 64 parameter #02.00, as
a “collection”

The SP / SM-Apps at node 1 will generate the Cyclic Data
synchronizing message at 10 msec
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Example: project SP_BKIO Digital OUT_Minimal Cyclic

Example: Minimal Digital Output cyclic version ( CTNet I/O is node 64 )

%= SYPT Pro - [SP_BKIO_Digital_Out_Minimal_Cyclic - |

Eile Edit Wew Insert Project Eun Tools  Window  Help
fFIDFHE & BR2RX = % ik
| & g =

SP 7 SM-App assumed to - e Beckhoff 10 azsumed to
be at CThlet node 1 far all 3 . be at CThlet node G4 for
thiz demo code el w all this demo code
JEYE
i

[ 'Llll'-:-rkl:iench | [ Hode 64 |

S offline |
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Example: project SP_BKIO Digital OUT_Minimal Cyclic

Set up a cyclic link from the Unidrive to the Beckhoff.

Eile Edit Mew Insert Project Eun Tools  Window  Help
s DS X | 2 Ty B

-+ m | i 5 =k @ @

L cTNetn |

== | broadcast

Mode_1

Mode 1

Mode B4

S offline |
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Example: project SP_BKIO_Digital OUT_Minimal _Cyclic

Set up a cyclic link from the Unidrive to the Beckhoff.

%= SYPT Pro - [SP_BKIO_Digital_Out_Minimal_C

Eile Edit “iew Insert Project Run Tools  Window

#2.00-#2.00
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Open / create the Following DPL program on Unidrive, Node 1

¥ DPL Editor - [CTNetO_Node_ 1.DPL (SP_BKIO_Digital_0Out_Minimal_Cyclic
File Edit Insert Format Project Library Run  Options  Window Help

fllE(o (8] | m B

Workspace 3%

i §AUTHOR Jim Jeffers
£= Workspace SCOMPANY Control Technigques
EE CTHetl_Mode 1.0FL (SP_BKIO_Digital_Out_kinimal_Cyclic) STITLE SP_BEIO Digital Out_MNinimal Cyclic
Motes $VERSION V1.0.0
Alias $DRIVE  SM-Applications
= Initial
[ Background Notes{...}

Llias{...}

B Initial{...}

B Background{...}
/f line 32

Kl
Task Manager

{CTNSt0_Node_1.DPL

S Il CPU Free: 95%

Initial

Backgraund

| 25, col 1 22 Stopped
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Open / create the Following DPL program on Unidrive, Node 1

¥ DPL Editor - ode_1.DPL (SP_BKIO_Digital_0Out_Minimal_Cyclic
File Edit Insert Format Project Library Run  Options  Window Help

fllE(o (8] | m B

Workspace 3%

i §AUTHOR Jim Jeffers
£= Workspace SCOMPANY Control Technigques
EE CTHetl_Mode 1.0FL (SP_BKIO_Digital_Out_kinimal_Cyclic) STITLE SP_BEIO Digital Out_MNinimal Cyclic
Motes $VERSION V1.0.0
3 ias $DRIVE  SM-Applications

B Initial

Notes{...}

Llias{
/¢ Mo boolean data type is provided
/¢ by Drive Programming Language
fdefine ON 1
idefine OFF u}
fdefine TRUE 1

a

fdefine FALZE

/¢ these masks are designed for the four
/¢ least significant bits being Mactive™
fdefine INPUT MASE 0x0000000F
fdefine OUTPUT MAZE Ox000F0000
fdefine BIT 1

§define BIT 2

fdefine BIT 3

fdefine BIT 4

jdefine IDLE STATE
v ffAlias

Kl B Initiali...}

Task Manager

El Background{ ...}
{CTNSt0_Node_1.DPL /¢ line 52

S Il CPU Free: 95%

Iriitial 25 Stopped

Backaround 25 Stopped

| 54, Caol 1 |88 Stopped
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Open / create the Following DPL program on Unidrive, Node 1

= DPL Editor Node_1.DPL (SP_BKIO_Digital_Out_
File Edit Insert Format Project  Library Bun Options  Window  Help

SliEo o (8] @ | B

q‘NDI‘kSpaCE s $AUTHOR Jim Jeffers
£= Workspace SCOMPANY Control Technigues
$TITLE  SP_EKIO Digital Out_Hinimal Cyclic
SVERSION V1.0.0
$DRIVE SH-Applications

Motes{...}
Llias{...}

B Initial(

out Imagesy = 0
stateMNow: = IDLE 3TATE
RotateBitMNow: = BIT 1

v Inditial

El Background{ ...}
Jf line 92

Kl
Task Manager

{CTNEt0_Node_1.DPL

S Il CPU Free: 952

Initial 23 Stopped

Background 35 Stopped

L 54, caol 1 |58 Stopped
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Open / create the Following DPL program on Unidrive, Node 1

% DPL Editor - [CTNet0O_Node_1.DPL (SP_BKIO_Digital_Out_Minimal _C
Eile Edit Insert Format Project Library Run  Options  Wwindow Help

FlME|s [B] ® = & B

Workspace

Notes{...}
Rlias{...}

<= Workspace
Eﬁ CTMetD_Mode_1.DPL (SP_BEIO_Digital_Out_Minimal_Cyclic)
EE Motes
7 Alias
-- Iritial B Initiall...}
B EBackground{
top:

/¢ INPUT - Get the inputs

ff Pl hold i T T d £ this trivial 1
Here we select the output [ T S e e e e

/¢ PROCESS - Zolve the inputs

bit pa.ttern and Com bine N statelNow% = IDLE_STATE f4 thi= logic has & trival single state
this with the mask bits. Shedows = IDLE STATE THEN

tatebitHNow:

0x00000001 | OUTPUT MASK
RotateBitNow BIT =z

The I/O bits automatically

OutImages = 0x00000002 | OUTPUT_MASE

go out from PLC register oo = T3

OutImages = 0x00000004 | OUTPUT_MASE

_R10% as a “collection”. RotateRieNews = BIT_4

CASE BIT 4
[_J OutImages = 0x00000005 | OUTPUT_MASE
4

RotateBitMows = BIT_ 1
ENDSELECT
/¢ the following works but is not practical in a production app.
Task Manager /¢ & later, more practical program isSsustrates & better approach/
|ETNmqungDPL DELAY (5} /¢ pause before next pass
/¢ EL3E // in a different state not defined or used this rew
S Il CPUFree 95% £ Zituation considered, no code required this rewv
ENDIF

Iitial Completed

t v Bedgerd R /L OUTPUT - Write the cutputs

_R10% = OutImage

goto top: // main background loop
} //Background
/4 line 92

L 54, Col 1 £ & Running
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Watch Window:
Open / create the Following DPL program on Unidrive, Node 1

#=Watch Window - SP_BKIO_Digital_Out_

File Edit Cptions Help

= = e=
gtateMowi: CTHetd_Mode_1
3 et MNode_1

Immediate ‘Window - type commands here

3 CTHetl_Mode_1




CTNet Remote 1/O

SyPT Pro Example: Let’s use Cyclic Data to read a analog input

Strategy: CTNet Remote I/O is at node address 64
Two Analog inputs are available, we will read both
Analog Inputs start at parameter #03.00 on node 64
Analog Inputs consume one 32-bit word each on the BKIO
Analog Inputs are signed quantities (two’s complement)
We will send two analog inputs , via cyclic data, from node 64
parameter #03.00 to #03.01, to node 1 parameters #73.10
to #73.11 (_S10% to S11% ), as two 32-bit integers

The SP / SM-Apps at node 1 will generate the Cyclic Data
synchronizing message at 10 msec



CTNet Remote 1I/O
Example: project SP_BKIO Analog IN_Minimal Cyclic

Example: Minimal Analog Input cyclic version ( CTNet I/O is node 64 )

%= SYPT Pro - [SP_BKIO_Analog_In_Minimal_Cycl

Eile Edit “ew Insert Project Eun  Tools  Window  Help

FheEE
o B e P

SP U EM-App assumed to - e Beckhoff WD assumed to
be at CThet node 1 far all 3 wrs|  beat CTMet node 64 for

L L
( W-:mhlench ]| i (_Hode B4 )

thiz demo code all thiz demo code

CT-RTU
CTHetD

S offine |
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Example: project SP_BKIO Analog IN_Minimal Cyclic

Set up a cyclic link from the Beckhoff to the Unidrive.

%= SYPT Pro - [SP_BKIO_Analog_In_Minimal_Cyc

Eile Edit Mew Insert Project Eun Tools  Window  Help
s DS X | 2 Ty B

-+ m | i 5 =k @ @

L cTNetn |

== | broadcast

Mode_1

Mode 1

Mode B4

S offline |




CTNet Remote 1I/O
Example: project SP_BKIO Analog IN_Minimal Cyclic

Set up a cyclic link from the Beckhoff to the Unidrive.

%= SYPT Pro - [SP_BKIO_Analog_In_Minimal_Cyt

Eile Edit “ew [nsert Project Eun  Tools  Window

L CThetD |

Destination

E2 Offline
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Open / create the Following DPL program on Unidrive, Node 1

% DPL Editor - [CTNet0_Node_1.DPL (Analog_In_Minimal_Cyclic)]
File Edit Insert Format Project Library RBun Options  Window  Help

FinlkEo EIRE =3

Workspace $AUTHOR

Jim Jeffers
i )
= &S Workspace SCOMPANY Control Technigues
Elﬁ CTHet0_Mode_1.DPL [&nalog_In_Minimal_Cyclic) STITLE Analog_In Minimal Cyclic
! Notes SVERSION V1.0.0
Alias $DRIVE  SM-ipplications
= Initial

E Background Motes{...}

Alias{...}
B Initial(...}

E Background{ ...}
/4 line 75

Task Manager
{CTNat0_Node_1.DPL
S Il CPU Free: 95%

Iniitial

Background

m 55, cal 1 & Stopped
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Open / create the Following DPL program on Unidrive, Node 1

DPL Editor
File Edit Insert Format Project Library Run Options  Window Help

£lME|(o [B] @ n B

iieckepace $AUTHOR Jim Jeffers
Wwiorkspace $COMPANY Control Technigues
ﬁ CTHetd_Mode_1.0PL [Analog_|n_tinimal_Cpclic) $TITLE Inalog In Minimal Cyolic
: Notes SVERSION V1.0.0
Alias SDRIVE  SM-Applications
= Initial
E B ackground Motes{...}

Alias{

f4 Mo boolean data type i= provided
f¢ by Drive Programmning Language
jdefine ON 1

jdefine OFF n]

fdefine INPUT MAZK: Ox0000FFFF

f4 only got 98% max with folowing constant
f4 define MAX ANALOGY: 32373

i o=o...

fdefine MAY MNALOG IN% 32100

fdefine OUTPUT1 MCNITOR: #15.01
fdefine OUTPUTZ MCNITOR: #15.02

vy AfAlias
B Initial{...:

E Background{ ...}
/4 line 75

Task Manager
{CTNat0_Node_1.DPL
S Il CPU Free: 95%

Iniitial

Backgraund

L 25, cal 1 |8 & Stopped
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Open / create the Following DPL program on Unidrive, Node 1

File Edit Insert Format Project Library Run Options  Window Help

£lME|(o [B] @ n B

Workspace 4 LUTHOR

Jim Jeffers
= £= Workspace $COMPANY Control Technigues
Eﬁ CTHet0_Mode_1.DPL [Analog_ln_Minimal_Cypclic) $TITLE Inalog In Minimal Cyolic
: Notes SVERSION V1.0.0
Alias SDRIVE  SM-Applications
- Initial
E B ackground Motes{...}

Alias{...}

B Initial{

InImagels =
InImages

AnaloglRawIng
AnalogZRawing
InaloglInPercents
inalogzZ InPercents

Yy A/ Inditdial

E Background{...
/f line 75

Task Manager
{CTNat0_Node_1.DPL
S Il CPU Free: 95%

Iriitial 25 Stopped

-
Backaround 25 Stopped

L 43, cal 1 |8 & Stopped
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Open / create the Following DPL program on Unidrive, Node 1

#DPL Editor - [CTNet0_Node_1.DPL (Analog_In_Minimal_Cyclic)]
File Edit Insert Format Project Library  Bun Options  Window  Help

9 u EIREE B

Workspace §AUTHOR

Jim Jeffers
£= Workspace FCOMPANY Control Technigues
Eﬁ CTHetD_Mode_1.0PL [Analog_|n_Minimal_Cpclic) ATITLE Inalog In Minimal Cyeolic
: Notes SVERSION V1.0.0
Alias $DRIVE  SM-Lpplications
=9 Initial

[ Background Notes(...)

Alias{...}
The Analog input values B marsac o

E Background{

come in automatically to PLC e~ 7
reglsters _Slo% & _Sll% \Emlx zi;N;E;iii;(;he lower 16 hits reflecting the walus of

InImagezy = _311% & INPUT MASEX

/¢ PROCESS - Solve the inputs
/4 L bit extreem, but coded for maximum clarity

Here we scale and display inalogirasine = Tntagers

— AnalogiRawIng = InImageZs
the result at #18 01 & #18 02 logiInputPercents = AnalogiRawInt * 100 / MAX ANALOG TN:

" " " AnalogZ reents = AnalogZRawIng ¥ 100 / MAX ANALOG IN%
/¢ OUTPUT - =et the outputs

OUTFUT1_MCHITOR: hnaloglInputPercents i #15.01
OUTFUTZ_MCHITOR: hnalogi InputPercents i #15.02

Task Manager goto top: /7 main bhackground loop

¥ f/Background
|CTHetD_Mode_1.DPL // line 75

S Il CPU Free: 35%
25 Stopped

Initial

-
Background 35 Stopped

|Ln 55, col 1 &% Stopped




CTNet Remote 1/O

Watch Window:
Open / create the Following DPL program on Unidrive, Node 1

#=Watch Window - SP_BKIO_Analog_Ii
Eile Edit Options Help
D l'i E IZIHI:' Eﬁ |—-- }{

[
[

. I:T_F:TI.-J_rI.I]I:"jE_l 5'-:}.. Cnline
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SyPT Pro Example: Let’s use Cyclic Data to write an analog output

Strategy: CTNet Remote I/O is at node address 64
Two Analog outputs are available, we will write to both
Analog Outputs start at parameter #04.00 on node 64
Analog Outputs consume one 32-bit word each on the BKIO
Analog Outputs are signed guantities (two’'s complement)
We will send two analog outputs , via cyclic data, from node 1
parameters #74.10 to #74.11 (_R10% to _R11%), to node 64

parameters #04.00 to #04.01, as two 32-bit integers

The SP / SM-Apps at node 1 will generate the Cyclic Data
synchronizing message at 10 msec



CTNet Remote 1/O

Example: project SP_BKIO Analog_Out_Minimal _Cyclic

Example: Minimal Analog Output cyclic version ( CTNet I/O is node 64 )

i= SYPT Pro - [SP_BKIO_Analog_Out_Minimal_Cyelic - F
Eile Edit Mew Insert Project Eun  Tools  Window Help

s heEd& & =
B ilEE=

Beckhoff 1O assumed to
be at CTHet node 64 for

all thiz demo code

SP 7 SM-App assumed to - —
be at CTMet node 1 for sl e il
thiz demo code

JEYE
(Hode 54 )

[ Wiorkbench | [

CT-RTL I
CTHetD

S offline |
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Example: project SP_BKIO_Analog Out_Minimal Cyclic

Set up a cyclic link from the Unidrive to the Beckhoff.

%= SYPT Pro - [SP_BKIO_Analog_Out_Minimal_

Eile Edit Mew Insert Project Eun Tools  Window  Help
FhezES Byl %98 By @
Sl T m in s 2 G &

L cTNetn |

== | broadcast

Mode_1

Mode B4

S offline |
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Example: project SP_BKIO Analog_Out_Minimal _Cyclic

Set up a cyclic link from the Unidrive to the Beckhoff.

%= SYPT Pro - [SP_BKIO_Analog_Out_Minimal _{

Eile Edit “iew Insert Project Bun Tools  Window

L CTheto |

Destination - Mode G4 destination
__‘! riority m Register
I I
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Open / create the Following DPL program on Unidrive, Node 1

#-DPL Editor - [CTNet0_Node_1.DPL {(Analog_Out_Minimal_Cyclic)]
File Edit Insert Format Project Library Run Options  Window Help

£l u (9] & & B

Workspace 1 x

s $ATUTHOR  Jim Jeffers

[ £= Warkspace SCOMPANY Control Technigques

$TITLE Analog Out Minimal Cyolie
$VERSION V1.0.0

$DRIVE SM-Applications

HNotes{...}
Alias{...}
B Initial{...}

E Background{ ...}
/¢ line 110]

KN
Task Manager

|CTHetd_Nade_1.0PL

S Il CPU Free 95%

Iitial

28 Stopped
-
-

L
Background 53 Stopped

Ln 110, Col 12 |25 Stopped
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Open / create the Following DPL program on Unidrive, Node 1

DPL Editor

File Edit Insert Format Project Library Run

FlilE|9

Workspace

EIEUR LY

Options  Window Help

B

Eﬁ CTMetd_Mode_ 1.0PL [Analag_Out_Minirmal_Cyclic]
MNates
Alias
= Initial

EI B ackaround

Task Manager

|CTHetD_Node_1.DPL
S I CPU Free: 95%

Iniitial

Background

SAUTHOR Jim Jeffers

SCONPANY Control Technigques
STITLE Analog OCut Minimal Cyelic
SVERSION Vi.0.0

SDRIVE SM-Applications

MNotes{...}
Alias{

4¢ Mo boolean data type iz prowvided
// by Drive Programming Language
fdefine CON 1

fdefine COFF u}

fdefine TRUE 1

fdefine FALSE a

fdefine POS_MAX LIMIT 32737
fdefine NEG_MAX LIMIT -32737
fdefine DELTA LARGE 5

fdefine DELTA SMALL 1

/¢ bhigger nuwbers inrease the ramp time
fdefine RATE_SCALER 5

§define MAX ANALOG_VALUES 32737
§define OUTPUT_MASE:  OxFFFFFFFF
$define OUTPUT1_MCNITOR:  #18.01
$define OUTPUTZ_MCNITOR:  #18.02
v /lAlias

B Initial{...}

B Background{...:
/4 line 110

Ln 27, Cal 1 &= Stopped




CTNet Remote 1/O

Open / create the Following DPL program on Unidrive, Node 1

DPL Editor
File Edit Insert Format Project Library Run Options  Window Help

£liE|9 (8] & =

Workspace

SAUTHOR Jim Jeffers
B €2 Waorkspace JCOMPANY Control Technigues
Eﬁ CTMetd_Maode_1.0PL [Analog Out_Minimal_Cyclic) $TITLE hnalog Cut Minimal Cyolic
Nates SVERSION V1.0.0
Alias $DRIVE  SM-Applications
B Initial
EI Background Notes{...}

aliasi...}

B Initialf

bRampUp% = OFF
PosMaxCount% = POS_MAYX LIMIT * RATE_ SCALER
NegMaxCount$ = NEG_MAX LIMIT * RATE SCALER
countValues = 0

activityValue: = 0O
AnaloglRawOuty o
AnalogZ RBawluty =
AnaloglOutPercent’
AnalogZOutPercent: =

PoA Initial

B Background{...}
/¢ line 110

Task Manager
|CTHeD_Node_1.DPL
S Il CPU Free: 95%

Initial

B ackaround

Ln 49, Cal 1 |58 Stopped
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Open / create the Following DPL program on Unidrive, Node 1

DPL Editor -

Eile Edit Insert Format Project Lbrary Eun

£ E|9 ,@]’Fg

Workspace

Options  Window  Help

B

= £% Workspace

= Background

Here we create activity that\
becomes the output values.

Here we scale the values

Here we combine the output
with the mask bits and place
at R10% & R11%.

The I/O automatically go out
from PLC registers R10% &
_R11%.

| ETNet0_Nade_1.DPL
S Il CPUFres: 95%

Initial 35 Stopped

Background 53 Stopped

Notes{...}
Alias{...}
Initial{...}
Background!

/¢ INPUT - Get the inputs
J¢ trivial this demo program illustrates outputs (or writes)

/¢ PROCESS - Solve the inputs
/¢ create activity to monitor and write to the Beckhoff
IF bRamplUp: = ON THEN
if countValue% > PosMaxCount% then
bhRamplUps = OFF
countValue: = PosMaxCounti

if countValues < NegMaxCounti then
bRampUp: = ON
countValues = NegMaxCounts

elseif countValues < (NegMaxCount%¥ # 95 / 100) then
countValues = countValue% - DELTA_ SHNALL

done this way for maximwn clarity
countValue$ / RATE 3SCALER

activityValues:
activityWValues:

[AnaloglRawOuts * 100 / MAX AMALOG WVALUE%)
AnalogZoutPercerts = (AnalogzRawCuti * 100 / MAX AMALOG WVALUE%)

/4 OUTPUT - set thi outputs
_Ri0% = AnaloglRawvCwls & OUTPUT_MASKES // OxFFFFFFFF need ALL 32 hits for nega
_R11% = AnalogZRawOut® & OUTPUT_MASK:

/4 Write to observable MONITOR location
OUTPUTL1_MCMITOR: = AnaloglCutPercentd Iy #15.01
OUTPUTZ_MCMITOR: = AnalogZCutPercent® Iy #15.02

goto top: f/ wain background loop
+ f/Background
£# line 110

4

Lr &4, Col 1 |23 Stopped




CTNet Remote 1/0

Watch Window:
Open / create the Following DPL program on Unidrive, Node 1

= \Watch Window - SP_BKIO_Anal
Eile Edit Cptions Help
- ™ @

CTHetl Maode_1
etd_Mode 1
t0 Mode 1
Metd Mode 1
Metd Mode 1

et Hode 1
Het] Mode 1

ode 1

3.02: CTHetl_Mode_1

CTHetd _MNode_1 S online
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Hints to help get Cyclic Transfers to Work.

Build-All while offline. This also “builds” the Beckhoff I/O unit.

Go online and do a “download all”. This downloads cyclic definitions
Into the Beckhoff I/O unit.

Remember, the Beckhoff I/O Coupler “packs” the digital I1/O as sixteen
points per word. Forty (40) input = 2 %2 words in and forty (40) output =
2 %2 words out.

Use the Watch window to read the Beckhoff I/O parameter #0.02. This
corresponds to #17.36 on the SP/SM-Apps, and a positive number
Indicates that the configuration has been successfully loaded into the
Beckhoff and cyclic communication is possible

Note: The Beckhoff unit can handle about 4 CTNet messages
in a millisecond.

Don’t set up so many Cyclic transfers that it exceeds this limit !



End of SyPT Tutorial

SyPT Pro allows the system designer to create

mplex multi-drive application
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