3aHsTuHe 4
TakTupoBaHue NPUNOXeHUN

Pa3pgensl
A.Llnkn ¢ TaktnpoBaHwuem (timed loop)
B.[NporpammHoe TakTuposaHue
C.AnnapartHoe TaKTMpoBaHue
D.OTKNKK Ha cobbIThe




—
TakTupoBaHue LUKIOB

*ObecneymBaeT pexum OXuaaHus ons npeaocTaBneHus
NPOLIECCOPHOr0 BPEMEHM NOTOKAMI C HU3KUMM
npuopuTeETaMU

*YMEHbLLAET IXUTTEP NPUIIOKEHUS

-I'IporpaMMHoe UMK annapaTHOE TaKTUpPOBaHWUE LIUKIA

—[1porpaMmHbIN KUTTEP 0OLIYHO DOMbLLE YEM annapaTHbIN
KUTTEP

—[1porpaMmHbIN IXUTTEP MOXET COCTaBNATL OKOMO 15 MKC

yNATIONAI.

INSTRUMENTS



—
TakTupoBaHue LUKIOB

[porpammHoe TakTMpoBaHue (ons scex RT nnaropm)

* Bpems npunea3bIBaeTcs K Taumepy onepauyoHHON CUCTEMbI
(MUNNMCEKYHOHbIA TanMep)

* INUTENBHOCTb UTEpaLMK LIMKNA 3aAaETCA NMPY NOMOLLM YHKLMA OXMOAHNS
OYHKUMM OXMOAHWUS MACKMPYIOT NPOrpaMMHbIi IKUTTEP KoAda, HO BHOCAT
CBO CODCTBEHHbIN JXKUTTEP

AnnapaTtHoe TakTUpoBaHMe (He JOCTyHO Ha [C]FP)

* Bpemsi np1Bs3bIBAETCA K NPOLIECCOPHOMY Tanmepy (MUKPOCEKYHOHbI
Tanmep) U K BHeLLHeMy annapaTtHoMy Tanmepy

* AnnapaTHble TauMepbl He 3aBUCAT OT TaMepa onepaLoHHON CUCTEMBI
» AnnapaTtHbIA IKUTTEP 3aBUCUT OT TOYHOCTY annapaTHOro Tavmepa

INSTRUMENTS

yNATIONAI.



[lporpammHoOe TakTUpoBaHue

Tpu cTaHOapPTHbLIX METOAa NPOrpamMMHOro TakTUPOBAHUS:
‘BcTaBnTtb yHKUMIO oxuaaHua Wait B Umkn

‘Bctaentb oyHkumio oxunaanua Wait Until Next Multiple B
LINKIT

«3aMeCcTUTb 00bIYHbIN LMK LIUKIOM C TAaKTUPOBaHWeM

Uukn

C6op AaHHbIX,
YnpaBneHue,
BbiBoa

KoHdurypupoBanu

3aKkpbITue

e

ApxutekTypa npunoxeHusa ynpasneHus B mogyne Real-Time

NATIONAL
INSTRUMENTS



[lporpammHoe TakTupoBaHue — pyHkuma Wait

o000 0000000000000000;

[Configure here. | [Close resources here. |

'/ ]  |Acquire, control : -
b land output here, & t

* [lepeBoaut VI B pexum oxuaaHuns Ha 3agaHHoe
* He ncnonb3yunte napasnnensHo ¢ KOAOM KPUTUYECKUM MO BPEMEHH

* Bpemsi uICnonHeHust koaa MOXET BapbUPOBATLCS, MO3TOMY BPEMS! BbINOIHEHMS! LKA
MOXET TaKxe BapbupoBaTbCS

BbinonHeHue gyHkyuu Wait (ms)
BbinonHeHue koda - nepepbie BbinonHeHue koda

3HayeHve Tanmepa 3HaveHve Tanmepa
OC (mc) = 112 OC (mc) =122




porpamMmHoe TaktTupoBaHue — pyHkuuma Wait Until Next
ultiple

[Configure here. | 1001, g . [Close resources here. |

Acquire, control z
'/ and output here, ose

m .......

*[loTOK NpepbIBAET CBOE UCMOMHEHWE 1 NEPEXOONT B PEXUM OXUAAHUS Ha
BpeMs, KpaTHoe 3HayeHuto Bxoda Count (mSec)

*[lepBas utepauua Uukna He onpeaeneHa

WcnonHeHue koda [lepepbis WcnonHeHue koda [Tepepbis
Taiimep Taiimep Tanmep Tanmep Tanmep
OC (mc) = 30 OC (mc) =42 OC (mc) =100 OC (mc) =109 OC (mc) = 200

NATIONAL
INSTRUMENTS



[porpammHoe TakTupoBaHue — Wait Until Next
Multiple

Acquire, control,
and output here,

: : : : i
- - k A i
1 1 ' | u £
3 IS | i k
. | L ’ | . K
3 . I i1 I8
i 3 |
| o n— l:' - |

L) O O3 O 0 01 O 03 L) 0 O O3 0 L) L) O O L)

Initialize timer,

[Configure here. | § |Close resources here. |

CLOSE

«[lobaBbTe oyHKUM0 Wait neped LUMKNOM 4Nna MHULManu3aumm Taumepa
* Takon meToq onpeaenseT BpeMs BbINOSIHEHUS NEPBOUN UTepaLnmn LUMKna

BbinonHeHue BbinonHeHue
—T [lepepbis * Koda * [lepepbis * koda # [Tepepbig ?
13 100 112 200 209 300

NATIONAL
INSTRUMENTS



[lporpammHbIn TakTUpoBaHue—-Wait Until Next
Multinla

[Configure here. | E- : g : E_{ ; é : |Close resources here. |

Acquire, control =
'/ and output here., ose

[Initialize ms multiple. | stop

m .......

T (xypwee Bpems BbinonHeHusi) < AT (kpaTHoe BpemeHu cyHkumm Wait + mxutTep)

) > (1)
.ﬁT Mporp. Tanmep, AT = 5 MC +/- COOCTBEHHbLIN IKUTTEP

P Bpemsi BbInonHeHUs koga , T6

HanbonbLiunii nporpammHbIn pxuTTep, T,

Xyauee Bpemsi BbINonHeHus, T




POrpaMMHbIN TaKTUPOBAHME - LIMKI C TaKTUPOBaHMEM

* [1pn HeOOXOAMMOCTM MOXET UCNONb30BaTLCS BMECTO LmnknoB For unu While
* BbIbop MunnucekyHaHOro Tanmepa 03HayaeT K NporpaMmMHoOe TaKTMPOBaHME
* CrneqlyeT 1Cnonb30BaTh LMK C TaKTUPOBAHWEM B CrEAYIOLLMX CryYasiX:

— HecKkonbko LMKMOB € pa3HbIiMK YacTOTamu

— [MHammnyeckoe M3MeHeHne napameTpoB TaKTUPOBAHNSA

BlError s
v

b4 s
g= L8
B{Error  » » n 1 -
Configure here. Y Acquire, control A Close resources

and output here. here.




AnnapaTHoe TaKkTMpOBaHWe — He AOCTYMHO AnA
nnatdopm [c]FieldPoint

CyLLECTBYIOT YeTblpe CTaHAAPTHbIX METOAA annapaTHOro TaKTUPOBaHMS
*[TomeLieHne B UmKN GyHKUMM Wait ¢ MKC paspeLLeHrem
*[TomeLyeHue B umkn gyHkumm Wait Until Next Multiple ¢ mkc paspelueHuem

» 3aMeHa 00bIYHOTO LKA LIMKMOM C TaKTMPOBaHWEM ( C MKC pa3peLLeHiem)
UMW BHELLIHAM TalMepoM

* icnonb3oBaHue BHelHero Tanmepa DAQmx

Uukn

C6op AaHHbIX,
YnpaBneHue,
BbiBoa

KoHdurypupoBanu

3aKkpbITue

e

ApxutekTypa npunoxeHusa ynpasneHus B mogyne Real-Time

NATIONAL
INSTRUMENTS



E—
AnnapaTHoe TaKTMpPOBaHWE — (PYHKLIUU C MKC

paspelueHuem

*Bbibepute mkc Tanmep ans dyHkumn Wait, Wait Until Next Multiple nnu
ONA UMKna ¢ TakKTUpOBaHWEM

« [locTynHble YacToThl LMKNa B 3TOM cnyvae coctasat: 1 MIy, 500 Ky,
~333KTIu, 250 Kl'u, 200 Kl'u, ~167 Kl'u n T.4.

*Kak 1 B cnyyae nporpaMMHOro TakTUPOBaHUS, Xy/Llee BpeMS
MCMOIHEHWs KOAa LyKna JOMKHO ObiTh MeHbLUE nepuopa Lnkna AT

*/lcnonb3ynTte apxmMTekTypy NOCTPOEHUS |
I'IpI/IJ'IO)I(eHI/Iﬂ, Kak U Cnyqae > Configure Wait Until Next Multiple
NPOrpamMmMHOro TakTMPOBaHUS

<7 NATIONAL

’ INSTRUMENTS



-

Beibepute MKC
Taimep

V

nu
NOACOEANHUTECD K
BHELLHEMY
Tanmepy

#. Configure Timed Loop

Loop Timing Source

(3) Use Built-In Timing Source

Source Type

1 kHz Clock A |
1 MHz Clock

1 kHz <reset at structure start>

1 MHz <reset at structure start> |

Source name

1 MHz

O Use Timing Source Terminal

Frame Timing Source

This structure does not have multiple frames. To add multiple
frames, right click on the border of the loop and select one of the
"Add Frame" menu items.

AnnapaTHoe TaKTUPOBaHWe — LUK C TaKTUPOBaHWEM

Loop Timing Attributes

Period

1o 3,

Advanced Timing
Deadline

us

Offset | Phase

LI

Priority

Timeout {ms)

Loop name
L234756

Action on Late Iterations
Discard missed periods

Maintain original phase

X

_—

“ Cancel ][ Help

J




AnnapaTHoe TakTupoBaHne — DAQmX

Hardware Timed Single Point ¥
IaiESamEIe Clockl
DA mx — DARmx DA mx
¥ o gk ] o
’ g I B Proportional Gain
DBL K

- e d . " — = i
|.0.I voltage 'II ISampIe Clock | o1 ’?! § Analog DEL

1Chan 15amp

Minirmum Yalue [[0B1 »
Maximum Yalue

|oK message + warnings ¥]

Physical Channels [[T7o ¥

Rate [T58—————+

Minimum Yalue
|Hardﬂare Timed Single Point ¥/
DACmx m
£
—® %

Maximum Yalue | D51 »

Physical Channels |(T70 ¥

ann A, e :
AO Yoltage ¥ Sample Clock ¥ Analog DBL
[0 voktage ~]  [5ample clock ~] S o

Mpumep: NI Example Finder

", Hardware Input and Output» DAQmx»Control» General»
PID Control-Single Channel.vi




YnpaxHeHue 4-1

[TporpaMMHbIN 1 annapaTHbIA PEXUM OXUAAHUSA

Bpems Ha BbinonHeHue: 10 MuH.

Acnonb3ynte cywecTBYHOLMU KOA ANA 3aAaHUS
NPOrpamMmMHOro Unu annapaTHOro TaKTMPOBaHMUSI.

OBJECTIVE




Threshold Peak
Detector PLBYPE.vi §

OTKNUK Ha cobbiThe (event) — MOHUTOPUHT COOLITUN

Wicnonbayute point-by-point VI Ang MoHWTOpPUMHra cnegyoLLmx
CODbITUI:

*3anmncb Ha XXeCTKWUM AWUCK MO TPUrrepy
*Bo3HMKHOBEHMWE TpUITEPa TPEBOIY
*3anycK BblYMUCIIEHUN

% |Execute this code
= [when threshold is

reached.

threshaold :‘4

T&*
ead

L FieldPointiFP @ =
10_0_15_10\cFP-TC-120

Read value and check if it
has reached threshold.




JTKITUK Ha COObITUE — onpeaeneHne N3MeHeHus
COCTOAHUA

*OBbpaboTka 0ObIYHbIX CODBLITMUIA

*HeobxoamMmo 1cnonb30BaTh YCTPOUCTBO LidppoBOro BBoAa/BbIBOAA,
KOTOPOE noaadepK1BaeT onpeaeneHne M3MeEHEHNS COCTOSHNS

Rising Edge Physical Channels u L) ticks

‘\Wakeup reason b

Falling Edge Physical Channels

When event happens, wake up loop, read

== e current value of Boolean lines, invert those
[Digital Change Detection ~]] (a shut down), and exit the loop.

[=]
s . — YAC AL o x :
Digital Input Lines [(T70¥ &5 >
.................. = g ey
: = |Digital 1D Bool _
e | 7 | 1Chan 15amp
A M JACmx

Digital Output Lines |[T70#

Digital 10 Bool _|| 3
1Chan 15am| 2

Digital Output ¥




YnpaxHeHue 4-2
VI ¢ Kputnyecknum npuoputeToMm

::

Pa3paboTka BUPTyanbHOro npubopa ¢ KpUTUYECKUM
NPUOPUTETOM

Bpems Ha ucnonHenune: 60 MuH.

OBJECTIVE




Pe3tome

Kakon Taumep MMeeT Nnydllee paspeLleHne — Tanmep
npoLeccopa unu TanMep onepaLmoHHOW CUCTEMBI?

*Kakne npemmyLLIECTBA MEET LK C TAaKTUPOBAHNEM?




