Om

I0-Link Interface Description

@ IO-Link

M/80/I0OL/15C/CC

8G:6T:9T WL, ‘GLILE 9006 T+ :IdYIPOINAAOI 03 1Ys1iAdo)
8LI¥C8'09'€'TA ‘T TAUAOI-8380+30¢-)6dVAT-TINI
91°0°€'¢ A 10382191dd-AdOI



VcnosiHeHye npudopa

M

M/80/I0L/15C/CC

JaTuuk ydeTra pacxojia CKaTOro Bo3ayxa,
0.25...75.00 m3/h / 9...2649 ft3/h, 1/2" NPT

ID npomu3BogUTEIIS 942 / Bytes 3-174 (hex: 03-AE)
ID yeTposicTBa 2010012 / Bytes 30-171-156 (hex: 1E-AB-9C)
CkopocTb nepegaun COMz2

MuHuMaJIbHOE BpeMs UMKJa 7,2 ms
Pesxum SIO nmopgepskuBaeTcss  1a

[TapaMeTpupoBaHye GJIOKA na

IIamMsaTh maHHBIX aa
Supported profiles 16384 / hex: 0x4000 Identification and Diagnosis
32778 / hex: 0x800A Measurement Data Channel (standard resolution)
Support of I0-Link 1.0 na
IIpumeuanmne:

Ecuin B Batieit cucteme IIJIK MMeeTest cChTKA HA MIeHTUOUKATOP MOCTABIINKA U MAEHTUPUKATOP YCTPOICTBA, TO

9TO rapaHTHpyeT, UYTO

- TUII IO KJIIOUEHHOT'O yCTPOMCTBA IIPaBUJIbHBIN

- BKJIIOUEHO XpaHusmiie nanupix 10-Link

- Ballle IIPUJIOKEHME ITO-IIPEIKHEMY MOJKET paGOTaTb, Jda’Ke €CJIM Ballle yCTpOfICTBO 6y/1eT 3aMeHeHO Ha 0oJiee

HOBYIO MOJEJIb

MudopMalnio o yacTore 0OHOBIEHNS 3HAUEHMIT IIPOIIeCca, a TAKIKe TOMOJTHMUTEIHbHY 0 MHPOPMALIMIO O

XapaKTepuCcTUKAX JaTUMKA CM. B TEXHUYECKOM OIIVICaHMN.
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EnyHanIia npeodpa3oBaHus

M

CymmMarop

3unauennue [ft3] = IlepenaBaeMasi CTOMMOCTD
3HaueHue [m3] = IlepenaBaeMasi CTOMMOCTD
IToTok

3uauenne [ft3/h] = IlepemaBaeMasi CTOMMOCTD
3uauenne [ft/s] = IlepegaBaeMasi CTOMMOCTD
3unauenne [ft3/min] = [lepemaBaemasi CTOMMOCTD
3HaueHue [m/s] = IlepenaBaeMasi CTOMMOCTD
3Hauenne [L/min] = IlepemaBaeMasi CTOMMOCTbD
3Hauenye [m3/h] = IlepenaBaemMast CTOMMOCTb
HaBJyieHue

3HaueHue [psi] = IlepenaBaeMasi CTOMMOCTD
3Hauenue [bar] = [lepegaBaeMasi CTOMMOCTh
3uauenne [kPa] = [lepegaBaeMasi CTOMMOCTh
TemMmiiepaTypa

3uauenue [ °F] = IlepegaBaeMasi CTOMMOCTD
3unauenue [°C] = IlepenaBaeMasi CTOMMOCTD

B 2TOM cIIMCKe IpecTaBaeHbl GOPMYJIbI TpeobpasoBanms AJisI TpeoGpasoBaHust HEOOPaGOTaHHbBIX JaHHBIX,
nepegaBaeMbix 10-Link, B pusuueckime eqMHNUIIBL

*

35.314666721

1

0.353147
0.043657
0.00588578
0.0133067
0.166667
0.01

0.145038
0.01
1

0.018 + 32
0.01
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JlaHHBIE TIpoliecca

Jmi

Bxomurie JanubIe mmpoirecca

RecordT (128 Bit)

PacxozmMep, KOTOprI;'I IIOCTOSTHHO CyMMMpPYET KOJIMYECTBEHHbBIN pacxoa ¢ MOMEHTa ITOCJIEAHETO cﬁpoca

JlnanasoH sHauenmit [{t3]

(0 t0 10000000) * 35.314666721

TeKylIuit IOTOK

JIyanason sHauenmit [ft3/h]

Tekylas TeMIeparypa

JnanasoH sHauenmit [ °F]

Tekylllee faBJIeHNe

JlnanasoH sHaueHmit [psi]

CocTostHue Ipubopa

(0 to 9000) ¥ 0.353147

32760 (OL - overload) ox7FF8
32762 (cr.OL - critical overload) ox7FFA
32764 (NoData) 0x7FFC

(-2400 to 7400) * 0.018 + 32

-32760 (UL - underload) 0x8008

32760 (OL - overload) ox7FF8

-32762 (cr.UL - critical underload) 0x8006
32762 (cr.OL - critical overload) ox7FFA
32764 (NoData) 0x7FFC

(-100 to 2000) * 0.145038

-32760 (UL - underload) 0x8008
32760 (OL - overload) ox7FF8
32764 (NoData) 0x7FFC
UlntegerT (4 Bit)

TekyIllee 3HaUeHe IPMOOPA, KOIysI repeMeHHOoro [CocTosiHus Ipubdopa, MHAeKe 36] B kKaHasIe pabounXx JaHHBIX

JmanasoH sHaYEeHMI

(IIpn6op OK)

(Heo6x0myMo TeXHUUYECKOE 00CIIyKMBAHME)
(Bue cueumdurarym)

(OyHKUIMOHAJIBHBIN KOHTPOJIb)
(HeycrpaBHOCTD)

A WNKHO

Tekylllee COCTOSIHME AMCKPEeTHOTO curHasa [OUT2]

JlnanasoH 3HAYEHMI

mdposoit BBog [OUT1]

false (OFF)
true (On)

BooleanT

TekyIee cocTosiHME AucKpeTHOro ecurHasa [OUT1]

JmanasoH sHaYEeHMI

false (OFF)
true (On)
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Jmi

JlaHHBIE TIpoliecca

MMATD

MoTok
Scale FLOW
Offset 6
Temne a
Scale TEMP
Offset 10
[aeneHue
SWATRCLAY
s
a0l aoh ®
Scale PRES CocToAHve npnBopa a3 o8 ,mﬂ?@
Offset 14

Scale FLOW: A PLC profile function block calculates the flow value of the process data (from WORD 4) into the profiled unit [m3/h]
Scale TEMP: A PLC profile function block calculates the temperature value of the process data (from WORD 10) into the profiled unit [*C]

Scale PRES: A PLC profile function block calculates the pressure value of the process data (from WORD 14) into the profiled unit [Pa]
Jlaunble nepenatoTes B opmare BigEndian.
IToJstoskeHnye 6ajiTOB JAHHBIX IIPOIIECCa OTOOPAYKAETCSI B COOTBETCTBMM C IIOCIEN0BATEIbHOCTHIO UX ITepeIaduin.

CozepsxkuMoe obutacTu BBojia Baiero I1JIK MOKeT M3MEHThCS B 3aBUCUMOCTH OT popMaTa JaHHbIX Bamrero I1JIK.
IToskaJtyiftcTa, He MCIOJIb3YITe ITePECTAHOBKY 6alfTOB.
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Jmi

JlaHHBIE TIpoliecca

BrIxon miis pabounX JaHHBIX RecordT (8 Bit)

YcraHaBiMBaeT AuCKpeTHbII curHad [TotaliserInactive]

JlnanasoH sHaYEHMI false (OFF)
true (On)

nfa

Offset 0

6/27



M

CBoaka mapaMeTpoB
Parameter Mune CyOomupex Tun IIo ymoJmuauuio cTpa
BJiokupoBKa gocTyIa K Ip... 12 RecordT (16 Bit) false (Be3 GJ10KMPOBKM) 13
JIokaJbHOE TapaMeTpHu... 12 BooleanT
HasBaHue IpOU3BOIMUTESI 16 StringT (3 Byte) IMI 12
TeKCT IPOM3BOAITEIIS 17 StringT (15 Byte) Www.norgren.com 12
HasBaHue IpOIyKTa 18 StringT (15 Byte) M/80/I0L/15C/CC 12
ID mpoxykTa 19 StringT (15 Byte) M/80/I0L/15C/CC 12
TeKCT IPOIYKTa 20 StringT (20 Byte) Compressed air meter 12
CepuUItHbII HOMEDP 21 StringT (12 Byte) 12
PeBuaust anmnapatsoro obe... 22 StringT (2 Byte) 12
PeBu3usi IPOLIMBKYU 23 StringT (5 Byte) 12
CrueunuaHbIi A5 24 StringT (32 Byte) R 12
Function Tag 25 StringT (32 Byte) wEE 12
Location Tag 26 StringT (32 Byte) R 12
CocrosiHue npubopa 36 UlntegerT (8 Bit) 0 (IIpn6op OK) 24
IloxpoOHOE coCTOSIHME TIPH... 37 OctetStringT (3 Byte) [11] 0x00,0X00,0X00 24
BxopHble JaHHbBIE IIpoliecca 40 RecordT (128 Bit) 4
Cymmarop 40 Floats2T 4
IToToK 40 IntegerT (16 Bit) 4
TemIeparypa 40 IntegerT (16 Bit) 4
IlaBJyieHMe 40 IntegerT (16 Bit) 4
Cocrostaue npudopa 40 UlntegerT (4 Bit) 4
undposoit BBox [OUT2] 40 BooleanT 4
undposoit BBog [OUT1] 40 BooleanT 4
BoIxop Iu1s1 pabounx JaHHbIX 41 RecordT (8 Bit) 6
TotaliserInactive 41 BooleanT 6
P-n 500 UlntegerT (8 Bit) o (PnP) 13
dAP.F 510 UlntegerT (16 Bit) [3 13
SEL1 520 UlntegerT (8 Bit) 1 (FLOW) 13
SEL2 521 UlntegerT (8 Bit) 1 (FLOW) 13
FOU1 531 UlntegerT (8 Bit) 4 (OFF) 13
FOU2 532 UlntegerT (8 Bit) 4 (OFF) 13
Active Events 545 RecordT (32 Bit) 24
Bit_31 545 BooleanT 24
Bit_30 545 BooleanT 24
Bit_29 545 BooleanT 24
Bit_18 545 BooleanT 24
Bit_17 545 BooleanT 24
Bit_16 545 BooleanT 24
Bit_9 545 BooleanT 24
Bit_8 545 BooleanT 24
Bit_2 545 BooleanT 24
Bit_1 545 BooleanT 24
Bit_o 545 BooleanT 24
OuGxa KoHGUrypamm 546 UlntegerT (32 Bit) [10] 0 (OK) 25
Loc 550 UlntegerT (8 Bit) 1 (uLoc) 14
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M

CBoaka mapaMeTpoB
Parameter Mune CyOomuupex Tun IIo ymoJmuauamuio cTpa
uni.F 551 UlntegerT (8 Bit) 3 (ft3/h) 14
cFL.F 555 IntegerT (16 Bit) 28 14
cFH.F 556 IntegerT (16 Bit) 7497 14
Hi.F 560 IntegerT (16 Bit) 14
Lo.F 561 IntegerT (16 Bit) 14
Hi.T 562 IntegerT (16 Bit) 14
Lo.T 563 IntegerT (16 Bit) 15
Hi.P 564 IntegerT (16 Bit) 15
Lo.P 565 IntegerT (16 Bit) 15
S.0n 570 UlntegerT (8 Bit) o (OFF) 15
S.Tim 571 UlntegerT (8 Bit) 2 (3 min) 15
S.FLW 572 IntegerT (16 Bit) 3750 15
S.TMP 573 IntegerT (16 Bit) 2500 15
S.PRS 574 IntegerT (16 Bit) 800 16
oul 580 UlntegerT (8 Bit) 3 (Hno / T'ucrepesuc fct HopmasIbHO 16
ds1 581 UlntegerT (16 Bit) 0 16
dr1 582 UlntegerT (16 Bit) 0 16
SP1(FH1) - FLOW 583 IntegerT (16 Bit) 1500 16
rP1 (FL1) - FLOW 584 IntegerT (16 Bit) 1426 16
SP1 (FH1) - TEMP 585 IntegerT (16 Bit) 1199 16
rP1 (FL1) - TEMP 586 IntegerT (16 Bit) 1160 16
SP1(FH1) - PRES 587 IntegerT (16 Bit) 320 17
rP1 (FL1) - PRES 588 IntegerT (16 Bit) 304 17
ou2 590 UlntegerT (8 Bit) 1 (I / AHAJIOrOBBIN CUT'HAJ 420 MA ) 17
ds2 591 UlntegerT (16 Bit) 0 17
dr2 592 UlntegerT (16 Bit) 0 17
SP2 (FH2) - FLOW 593 IntegerT (16 Bit) 3000 17
rP2 (FL2) - FLOW 594 IntegerT (16 Bit) 2926 17
SP2 (FH2) - TEMP 595 IntegerT (16 Bit) 2400 17
rP2 (FL2) - TEMP 596 IntegerT (16 Bit) 2361 18
SP2 (FH2) - PRES 597 IntegerT (16 Bit) 640 18
rP2 (FL2) - PRES 598 IntegerT (16 Bit) 624 18
ASP2 - FLOW 630 IntegerT (16 Bit) 0 18
AEP2 - FLOW 631 IntegerT (16 Bit) 7500 18
ASP2 - TEMP 632 IntegerT (16 Bit) -1000 18
AEP2 - TEMP 633 IntegerT (16 Bit) 6000 18
ASP2 - PRES 634 IntegerT (16 Bit) 0 18
AEP2 - PRES 635 IntegerT (16 Bit) 1600 19
DIn2 676 UlntegerT (8 Bit) 2 (+EDG) 19
diS.U 800 UlntegerT (8 Bit) 2 (d3 / MeJIeHHBIIT) 19
diS.R 801 UlntegerT (8 Bit) 0(0°) 19
diS.B 802 UlntegerT (8 Bit) 75 (75 %) 19
diS.L 803 UlntegerT (8 Bit) 5 (L3.TP) 19
coL.F 810 UlntegerT (8 Bit) 16 (bk/wh / 3Hauenne yepHoOro 1 6€s10ro0 UB... 20
coL.T 811 UlntegerT (8 Bit) 16 (bk/wh / 3HaueHme uepHOTO 1 6EJIOTO IIB... 20
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i

CBoaKa mapaMeTpoB
Parameter Unpe CyOmnpex Tum IIo ymoJsrgyanuio cTpa
coL.P 812 UlntegerT (8 Bit) 16 (bk/wh / 3HaueHme uepHOTO M 6EJIOTO IIB... 20
coL.V 813 UlntegerT (8 Bit) 16 (bk/wh / 3HaueHne yepHOTO U 6EIOrO UB... 20
uni.T 841 UlntegerT (8 Bit) 1(°F) 20
uni.P 842 UlntegerT (8 Bit) 2 (psi) 20
cFL.T 861 IntegerT (16 Bit) -1000 21
cFL.P 862 IntegerT (16 Bit) -100 21
cFH.T 871 IntegerT (16 Bit) 6000 21
cFH.P 872 IntegerT (16 Bit) 1600 21
dAP.P 881 UlntegerT (16 Bit) [3 21
rEF.P 3000 IntegerT (16 Bit) 1013 21
rEF.T 3001 IntegerT (16 Bit) 15 21
LFC 3006 IntegerT (16 Bit) 10 21
TOTL_M 3014 Floats2T 21
rTo - Totaliser reset t... 3015 IntegerT (16 Bit) 0 (OFF) 22
TOTL_T 3016 IntegerT (32 Bit) 22
ImPR1 3060 UlntegerT (8 Bit) 1(YES) 22
ImPS1 3068 Float32T 0.0001 22
ImPR2 3160 UlntegerT (8 Bit) 1(YES) 22
ImPS2 3168 Float32T 0.0001 23
coF 5001 IntegerT (16 Bit) 0 23
MDC Descr 16512 RecordT (88 Bit) 23
lowerLimit 16512 1 IntegerT (32 Bit) 25 (25) 23
upperLimit 16512 2 IntegerT (32 Bit) 7500 (7500) 23
unitCode 16512 3 UlntegerT (16 Bit) 1349 (m3/h) 23
scale 16512 4 IntegerT (8 Bit) -2(-2) 23
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CyucreMHasi KOMaHAa

i

130

161

162

163

164

165

166

167

176

177

208

KoMaugubit maTepdeiic ajst npuiioskennii. [[oJIoskuTebHOE HOATBEPIKIEHME MOATBEPIKAAET IIOJTHOE U
MpaBUJIbHOE 3aBePIIIeHN e 3alIPOIIeHHOM GYHKIIMM.

CucreMHast KoMauza MHbopmars:
- Address: Index 2, Subindex 0

- Datatype: Ulnteger (8 Bit)
- AccessRight: Write Only

Text

Upload Start

Upload End

Download Start

Download End

Store

Break

Bo3BpaT K 3aBOJICKMM HACTPOMKAM

Copoc [Hi.F] u [Lo.F] mamsiTi

C6pocuts [Lo.F] maMsTh

Copocurs [Hi.F] namsits

RESET_TOTALIZER

Copocutsb [HLT] u [Lo.T] mamsits

C6pocuts [Lo.T] naMsTh

Copocuts [HL.T] mamstb

HauaJsio MmogesmipoBanmus

OcTaHOBKa MOIeJIMPOBaHMU S

RESET_HI_LO_PRESS

Omcaune
Start block parameter upload

End block parameter upload

Start block parameter download

Stop block parameter download

Finalize block parameterization and start Data Storage

Cancel block parameterization
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CucreMHast KOMaHga

M

209

210

222

223

240

241

242

243

RESET_LO_PRESS

RESET_HI_PRESS

Muranue BKJIL.

MuraHue BBIKJI.

10-Link 1.1 TecToBasi KOMaHIa CUCTEMbI
240, r1oaBJsIeTCA coObITIE 8DFE

10-Link 1.1 TecToBas KOMaHIa CUCTEMbI
241, ucuesaet coobrTie 8DFE

10-Link 1.1 TecToBasi KOMaHIa CUCTEMbI
242, roaBJIsIeTCA coObITIE 8DFF

Wcuesner 10-Link 1.1 system test
command 243, Event 8DFF
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Jmi

UnenTHOUKaIIMSA

HasBanye Ipou3BOAMATEIST Munekc 16 CyGuHIexe 0 StringT (3 Byte) ReadOnly

HasBaHme npousBoauTeEJ ST, IpucBoeHHoe K Vendor ID.

IIo ymoJsraanuro IMI

TexeT IPOM3BOAMTEILSL Munekc 17 CyGuHIexe 0 StringT (15 Byte) ReadOnly
JomnostHuTeIbHAsI MHGOPMALIHSI O IPOM3BOAMTEIIE.
IIo ymosrqanuio ‘Www.norgren.com

HasBanye npoayxra Mupekc 18 CyGuHIexe 0 StringT (15 Byte) ReadOnly
IlostHOE Ha3BaHMe IIPOAYKTa.
ITo ymourgaHuo M/80/IOL/15C/CC

ID npoxyxTa Mugekc 19 CyGuHIexe 0 StringT (15 Byte) ReadOnly
UpeHTndmKaust NPOAYKTa MJIM THUIIA AJIsI KOHKPETHOTO IOCTABIIMKA (HAIIP. KOJ TOBapa My HOMEpP MOJEJIN).
ITo ymourgaHuo M/80/IOL/15C/CC

Teker IpoxyKTa Munexc 20 CyGuHIexe 0 StringT (20 Byte) ReadOnly

IomonHuTe bHasI MHGOPMALIMS 0 IPOAYKTe AJIsI Ipybopa.
Tlo ymomrgasuto Compressed air meter

CepyiiHbIi HOMEDP Munexc 21 CyGuHIexe 0 StringT (12 Byte) ReadOnly

YHUKaJIbHBIN MAeHTUGUKATOD IPOU3BOANUTEJISI ONIPeeIEHHOTo Npubopa.

PeBu3ysi annapaTHOTO o0ecreYeHmst UHpekc 22 Cy6uHzeke 0 StringT (2 Byte) ReadOnly

YHUKAJIbHBI MAeHTUOUKATOD IPOM3BOAUTEIISI PEBU3NUY ANIIIAPATHOTO 06eCIeYeH sl OTAEJIbHOro npubopa.

PeBu3usi MPOIIBRY Munexc 23 CyGuHIexe 0 StringT (5 Byte) ReadOnly

YHUKAJIbHBIN uAeHTUGUKATOD IPOM3BOAMUTEIISI PEBU3YH IPOIINMBKY OTHAEJIBHOTO Mpubopa.

CuernbuIHbI1 JJI IPUIIOKEHNS TET UHpekce 24 Cy6uHzeke 0 StringT (32 Byte) ReadWrite

B03MOYKHOCTD IIOMETHUTD HA YCTPOJCTBE II0JIb30BATEIBCKY IO MJIM IPHUKJIIALHYI0 MHGOPMALIMIO.

ITo yMorqaHuio %

Function Tag UHpeke 25 Cy6unpexce 0 StringT (32 Byte) ReadWrite
Omycanne GyHKIMM IprGopa
ITo yMorqaHuio %

Location Tag UHpeke 26 Cy6unpexce 0 StringT (32 Byte) ReadWrite

Omicanye pacmnosioxkenus Gpusudeckoro mpubopa
ITo yMorqaHuio kX



Jmi

BiioxyupoBka gocTyna K upmubopy MHnekc 12 CyGuHIexe 0 RecordT (16 Bit) ReadWrite

ITapameTpsl

JlocTyI K mapaMeTpaM yCTPOMCTBa MOKHO OTPAHUUNUTD, YCTAHOBUB COOTBETCTBYOIIME (JIary B mpezesiax aToro napaMerpa.
ITo ymoJsr4aHmio false

CmeleHne GUTOB 2 JIokajbHOE IMapaMeTpupOBaHue OTa GJIOKMPOBKA [IPEJOTBPAIlAeT M3MEHEHME HACTPOEK yCTPOICTBA C IIOMOILBIO
JIOKaJIbHBIX 2JIEMEHTOB YIIPaBJI€H!sI Ha YCTPOJICTBE.
Ilnamna3oH 3HAYEHMI true (3ab10KMpPOBaHO)
false (Bes GJIOKMPOBKM)

2

P-n MHpeke 500 CyouHpexe 0 UlntegerT (8 Bit) ReadWrite
I1oJISIPHOCTH BBIXO/IA IJIsI KOMMYTALIMOHHBIX BBIXO/I0B
ITo yMOJT4aHMIO 0 (PnP)
JIuara3oH 3HaAYEHMI 0 (PnP)
1 (nPn)
dAP.F MHpeke 510 CyouHpexe 0 UlntegerT (16 Bit) ReadWrite
JeMmnbupoBaHue U3BMEPSIEMOT0 CUIHAJIA IIOTOKA
ITo ymosruaHmio 6
JluanasoH sHaueHMI1 [s] (0to50) ¥ 0.1
SEL1 MHaekc 520 CyouHAeKe 0 UlntegerT (8 Bit) ReadWrite
Bs160p naMepenust 1iist 06pa6oTry u3 [OUT 1]
IIo yMOJT4aHuIo 1 (FLOW)
JIMara3oH 3HaYeHMI 1 (FLOW)
2 (TEMP)
3 (PRES)
SEL2 UHpeke 521 CyouHpexe 0 UlntegerT (8 Bit) ReadWrite
Bo160p namepeHnnst 4i1st 06padotiyu u3 [OUT 2]
I10 yMOJTIaHIIO 1 (FLOW)
JlnanasoH sHAYEHMI 1 (FLOW)
2 (TEMP)
3 (PRES)
FOU1 MHzaekc 531 CyOuHAIeKe 0 UlntegerT (8 Bit) ReadWrite
[OUT 1] peakumsi B ciryyae HEMCIIPABHOCTH
ITo ymoTuaHmIo 4 (OFF)
JIuaras3oH 3HAYEHMI 1 (0U)
2 (On)
4 (OFF)
FOU2 MHaekc 532 CyouHAeKe 0 UlntegerT (8 Bit) ReadWrite
[OUT 2] peakuus B cityuae HEMCIIPABHOCTH
IIo yMOJT4aHuIo 4 (OFF)
JIMara3oH 3HaYeHMI 1 (0U)
2 (On)
4 (OFF)
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Jmi
ITapameTpsl

Loc Ununexe 550 CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

[Loc] Gy10kMpy€eT JIOKJIBHBIN II0JI30BaTEIbCKMI MHTEPdETIC BO M3GeskaHMe BHECEHMST HENTPeJHAMEPEHHBIX u3MeHeHn, [Loc]
IepeyCcTaHaBIIMBAETCsI Ha IPuOope

IIo yMOJTIaHIIO 1 (uLoc)
JIuarasoH 3HAYEHMUI 0 (Loc)
1 (uLoc)

UHpeke 551 Cy6unpexce 0 UlntegerT (8 Bit) ReadWrite

BbI60OD eAyHUIIBI M3MEPEHNSI IIOTOKA
IIo yMOJTIaHIIO 3 (ft3/h)

JmanasoH sHaYEeHMI

AAWNKHO
3
S~
»
N2

cFL.F Uungeke 555 CyouHAEeKE 0 IntegerT (16 Bit) ReadWrite

HuoxHMI TOPOT OTOKA 1151 M3MeHeHu s 1iBeTa. cFL.F 1oskHa 6bITh Hyoke yeM cFH.F. IIMyanMasnbHoe pacerosiaye cFH.F...cFL.F ===> cm.

cFH.F
ITo ymosruaH1Io 28
Iyanason sHauenmit [ft3/h] (28 to 7460) * 0.353147

cFH.F UHnexe 556 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

BepxHuit mopor IoToKa AJist u3MeHeHus1 iBeta. cFH.F moJskHa 6bITh Bhite ueM cFL.F. IIMuauMasnbHoe pacerosiine cFH.F...cFL.F = 0.37
m3/h. Bosiee moapo06Hyto nHbopMAaIMio Bl HaiieTe B pyKOBOJICTBE I10 SKCILILyaTalluu
ITo ymosr9aHIIO 7497

Jnanason sHauennii [{t3/h] (65 to 7497) * 0.353147

Hi.F Uupekc 560 CyOunpexe 0 IntegerT (16 Bit) ReadOnly

MakcuMmasbHOe 3HaUYeHMe TaMsITH IJIsI TOTOKa

Jnanason sHauennii [{t3/h] (0 t0 9000) * 0.353147
32760 (OL - overload) ox7FF8
32762 (cr.OL - critical overload) 0x7FFA
32764 (NoData) 0x7FFC

Lo.F UHpeke 561 Cy6unpexce 0 IntegerT (16 Bit) ReadOnly

MuHMMaIbHOE 3HaUEeHME MaMATH IJIsI HIOTOKA

Jnanason sHauenmit [ft3/h] (0 to 9000) * 0.353147
32760 (OL - overload) o0x7FF8
32762 (cr.OL - critical overload) ox7FFA
32764 (NoData) 0x7FFC

Hi.T MHAEKC 562 CyouHAEeKE 0 IntegerT (16 Bit) ReadOnly

MaxkcuMaJIbHOEe 3HaYeHMe TaMsITH IJIsI TeMIIePaTyphl

Jnanason sHauenni [ °F] (-2400 to 7400) * 0.018 + 32
-32760 (UL - underload) 0x8008
32760 (OL - overload) ox7FF8
-32762 (cr.UL - critical underload) 0x8006
32762 (cr.OL - critical overload) ox7FFA
32764 (NoData) 0x7FFC
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ITapameTpsl

Jmi

Lo.T

MuneKce 563 CyGuHIexe 0 IntegerT (16 Bit) ReadOnly

MuHUMaIbHOE 3HaYeHMe TaMATH AJIs1 TeMIlepaTypbl

JIuanasoH 3HaueHmit [ °F)

Hi.P

(-2400 to 7400) * 0.018 + 32

-32760 (UL - underload) 0x8008

32760 (OL - overload) ox7FFs8

-32762 (cr.UL - critical underload) 0x8006

32762 (cr.OL - critical overload) ox7FFA

32764 (NoData) 0x7FFC

Munekc 564 CyGuHIexe 0 IntegerT (16 Bit) ReadOnly

MakcuMasabHOe 3HaYeHMe NaMsITH IJIs1 TeMIiepaTyphbl

JIuanasoH 3Ha4eHMi1 [psi]

) o N

(-100 to 2000) * 0.145038

-32760 (UL - underload) 0x8008

32760 (OL - overload) ox7FFs8

32764 (NoData) 0x7FFC

UHpexe 565 CyOunpexce 0 IntegerT (16 Bit) ReadOnly

MuHMuMaJIbHOE 3HAUYEHME IaM ST JIJI1 JaBJIEHU S

JlnanasoH sHaueHmst [psi)

S.On

CocTosiHME CUMYJISALIUNI

ITo ymoJsraaumio

JmanasoH 3HaYEeHMI

S.Tim

ITPOAOJIKITEIBHOCTD CUMYJIAIIUMA

ITo ymoJsraaumio

JmanasoH sHaYEeHMI

S.FLW

CuMyJIa1mA IOTOKA
ITo ymoJsraaumio

JuanasoH sHauenmit [ft3/h]

S.TMP

CyMy SIS TEMIIePaTypbl

ITo ymoJsraaHmio

JnanasoH sHauenmit [ °F]

(-100 to 2000) * 0.145038

-32760 (UL - underload) 0x8008

32760 (OL - overload) ox7FF8

32764 (NoData) 0x7FFC

MHAEKC 570 CyouHAEKE O UlntegerT (8 Bit) ReadOnly
0 (orp)

0 (OFF)

1 (On)

Uupgekce 571 CyouHAEKE O UlntegerT (8 Bit) ReadWrite
2 (3 min)

0 (1 min)

1 (2 min)

2 (3 min)

3 (4 min)

4 (5 min)

5 (10 min)

6 (15 min)

7 (20 min)

8 (30 min)

9 (45 min)

10 (60 min)

UHnekce 572 CyouHAEKE O IntegerT (16 Bit) ReadWrite
3750

(25 t0 9000) * 0.353147

32760 (OL - overload) ox7FF8

32762 (cr.OL - critical overload) ox7FFA

Unnexe 573 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite
2500

(-2400 to 7400) * 0.018 + 32

32760 (OL - overload) ox7FFs8

32762 (cr.OL - critical overload) 0x7FFA
-32762 (er.UL - critical underload) 0x8006
-32760 (UL - underload) 0x8008
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S.PRS UnHnexce 574 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

CyMY SIS JaBJIE€HU S

ITo ymoJsraaHmio 800
JlnanasoH sHaueHmit [psi) (-100 to 1680) * 0.145038
32760 (OL - overload) ox7FF8
oul Uunexc 580 CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

Koudwurypauys Borxona [OUT 1]

ITo ymoJsraaHmio 3 (Hno / T'uerepesyc fet HOPMAJILHO OTKPBITHI )
JnanasoH sHAYEHMI1 3 (Hno / I'ncrepesuc fct HOpMaIbHO OTKPBITHIN )
4 (Hne / Tucrepeswuc fet HOpMaJIbHO 3aKPHITHIN )
5 (Fno / OxHo fet HOpMaIBHO OTKPBITHIN )
6 (Fne / OkHo fct HOpMAaJIBHO 3aKPBITHIN )
9 (ImP / VIMILyJIbCHDIJ BBIXO/I)
16 (OFF / BbIXO/T BBIKJI)
dsi UHpeke 581 Cy6uHzeKe 0 UlntegerT (16 Bit) ReadWrite
3azepskka BritoueHust 1y1st [OUT1]
ITo ymosruaH1Io o
JlyanasoH sHaueHmit 8] (0 to 600) ¥ 0.1
dr1 Uunexc 582 CyGuHIexe 0 UlntegerT (16 Bit) ReadWrite
3azepskKka BbIK/IIoueHus a1t [OUT1]
ITo ymoJsraaHmio 0
Jlnana3oH sHaueHmi1 [s) (0to 600) * 0.1
SP1 (FH1) - FLOW Mupgexc 583 CyouHAEKE O IntegerT (16 Bit) ReadWrite

Touka nepeksodenns 1 / [lotok. SP1 mosxHAa 6bITH Bbile ueM rP1. IIMyHauMabHoe paccrossHyue SP1...rP1 = 0.37 m3/h. BoJiee mopo6Hy0
uHbopMaLMio Bl Hajf/ieTe B PYKOBO/ICTBE II0 9KCILIyaTalyu

ITo ymosruauunio 1500
JInanason sHauenmit [ft3/h] (65 to 7497) * 0.353147
rP1 (FL1) - FLOW Uungexc 584 CyouHAEeKE 0 IntegerT (16 Bit) ReadWrite

Touka copoca 1 / IloTok , rP1 mossxHa 66ITh HMoKe ueM SP1. [IMuHMMaIbHOE pacctosiine SP1...rP1 ===> SP1. Bojiee mogpo6Hy10
uHbopMaLio Bl HalfIeTe B PYKOBOJICTBE II0 9KCILIyaTalu

ITo ymosruaH1Io 1426
Iyanason sHauenmit [ft3/h] (28 to 7460) * 0.353147
SP1(FH1) - TEMP Ununexce 585 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

Touka nepekJrouenns 1 / Temnepartypa. SP1 goJskHa GbITh Bbille ueM rP1. [ImyHnMatbHOoe paccrosiaye SP1...rP1 = 0.20 °C. BoJee
mogpo6Hyo nHbopMauuio Bol HaliieTe B PyKOBOJCTBE II0 SKCIIyaTaLyu

ITo ymosr9aHIIO 1199
JnanasoH sHaueHmit [ °F] (-980 to 6000) * 0.018 + 32
rP1 (FL1) - TEMP Uungekce 586 CyOunpexe 0 IntegerT (16 Bit) ReadWrite

Touxa copoca 1 / TemmepaTypa, rP1 gosrkHa 6bITh HypKe yeM SP1. IIMyHuMaibHoe paccrosiane SP1...rP1===> SP1. BoJsiee mogpoGHYy10
uHGOpMaLyIo Bbl HajizieTe B pyKOBOACTBE IO 9KCIIIyaTalyi
ITo ymoJsraaumio 1160

JnanasoH sHaueHmit [ °F] (-1000 t0 5980) ¥ 0.018 + 32
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SP1(FH1) - PRES Unnexce 587 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

Touxka nepexJrouenns 1 / [laBiaeHne. SP1 moskHa ObITH Bbile YeM rP1. [IMuHMMaIbHOE paccTosiaye SP1...rP1 = 0.08 bar. Bosee
nogpo6Hyo nHbopMauuio Bol HajiieTe B PyKOBOJCTBE II0 SKCIIyaTaLy

ITo ymosr9aHIIO 320
Jlnana3oH sHaYeHmit [psi) (-92t0 1600) * 0.145038
rP1 (FL1) - PRES Uunexc 588 CyOunpgexe 0 IntegerT (16 Bit) ReadWrite

Touxa copoca 1/ laBsienne, rP1 gosxHa 66T Huoke ueM SP1. [IMuaMMasibHOe paccrosiaye SP1...rP1 ===> SP1. Bosiee moapoGHyIo
uHGOpMaIyIo Bbl HajizieTe B PyKOBOACTBE IO 9KCIIUIyaTalyi

ITo ymoJsraaumio 304
Jlyana3oH sHaYeHmst [psi) (-100 to 1592) * 0.145038
ou2 UHgexe 590 Cy6uHzeKe 0 UlntegerT (8 Bit) ReadWrite
Koudurypaums sorxoma [OUT 2]
ITo ymMosT9aHuUIO 1 (I / AHanOrOBEI CUrHAJ 420 MA )
JManasoH sHAYEHMIH 3 (Hno / Tucrepesuc fct HOPMAJIbHO OTKPBITHIH )
4 (Hnc / Tnucrepesuc fct HopMaTbHO 3aKPBITHIIN )
5 (Fno / OxkHo fet HOpMaIbHO OTKPBITHIN )
6 (Fnc / OxHo fet HOpMaJIBHO 3aKPBITHIH )
9 (ImP / YIMILyJIbCHDIJ BBIXO/)
14 (In.D / LindpoBost Bxox )
16 (OFF / BbIXO/1 BBIKJI)
1 (I / AHAJIOTOBBIN CUTHAJ 420 MA )
dsz UHgeke 591 Cy6uHzeKe 0 UlntegerT (16 Bit) ReadWrite
3azepskka BrIoueHust ayisi [OUT2]
ITo ymosruaH1Io o
JlyanasoH sHaueHmit 8] (0 to 600) ¥ 0.1
dr2 Uunexe 592 CyGuHIexe 0 UlntegerT (16 Bit) ReadWrite
3azepskKa BbIKJIIOUeHys1 A1t [OUT2]
ITo ymoJsraaHmio 0
Jlnana3oH sHaueHmi1 [s) (0to 600) * 0.1
SP2 (FH2) - FLOW Mupgexe 593 CyouHAEKE O IntegerT (16 Bit) ReadWrite

Touka nepeksodenns 2 / IloTok. SP2 mossKkHa OBITH Bbille ueM rP2. IIMyHuMabHOe paccTossayue SP2..rP2 = 0.37 m3/h. BoJsiee moapoGHY0
uHbopMaLMio Bl Hajf/ieTe B PYKOBO/ICTBE II0 9KCILIyaTaluyu

ITo ymosruauunio 3000
Jnanason sHauenmit [ft3/h] (65 to 7497) * 0.353147
rP2 (FL2) - FLOW Uungexe 594 CyouHAEeKE 0 IntegerT (16 Bit) ReadWrite

Touka copoca 2 / IIoTok , rP2 goJsKHa GBITH HyKe ueM SP2. [IMuHMMaIbHOE paccTosiame SP2...rP2 ===> SP2. BoJiee mogpoGHY 0
uHbopMaLio Bl HalfIeTe B PYKOBOJICTBE II0 9KCILIyaTalyu

ITo ymosruaH1Io 2926
JIyanason sHauenmit [ft3/h] (28 to 7460) * 0.353147
SP2 (FH2) - TEMP MHpaekc 595 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

Touka nepexJouenns 2 / TemmepaTtypa. SP2 mosxHa GbITh Bbille ueM rP2. IIMyuHMaIbHOe paccTosiuue SP2..rP2 = 0.20 °C. BoJiee
nonpoGHyo nHGopMaLyio Bel HalzeTe B pyKOBOACTBE 0 9KCILLyaTali
ITo ymosr9aHIIO 2400

Jnanaszon sHauenni [ °F] (-980 t0 6000) * 0.018 + 32



Jmi

ITapameTpsl

rP2 (FL2) - TEMP UHnexce 596 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

Touxka copoca 2 / TemmepaTypa, rP2 goJsskHa ObITh HyoKe ueM SP2. IIMyHMMaIbHOE paccTosiaue SP2...rP2 ===> SP2. BoJiee moapo6HYyIo
nrbopMawyio Bel HajieTe B pyKOBOZCTBE 0 9KCILLyaTaLi

ITo ymosr9aHIIO 2361
JnanasoH sHaueHmit [ °F] (-1000 to 5980) * 0.018 + 32
SP2 (FH2) - PRES Mugekce 597 CyOuHzeKe 0 IntegerT (16 Bit) ReadWrite

Touka nepexJroueHns 2 / laBienye. SP2 moJskHa 6bITh Bbilre yeM rP2. [IMuHMMaIbHOE paccTosiaye SP2...rP2 = 0.08 bar. Bostee
noxpoOHyIo MHPopMaIyio Bbl HajizieTe B pyKOBOACTBE IO 9KCIIIyaTalyi

ITo ymoJsraaumio 640
Jlyana3oH sHaYeHmst [psi) (-92 to 1600) * 0.145038
rP2 (FL2) - PRES UHpexe 598 CyOunpexce 0 IntegerT (16 Bit) ReadWrite

Touka copoca 2 / JaBiaeHue, rP2 qoskHa ObITh HMOKe yeM SP2. [IMyauMasibHOe paccTosiiye SP2...rP2 ===> SP2. BoJiee moapoGHY0
uHbopMaLyio Bl Haji/leTe B PYKOBOJACTBE 110 9KCILJIyaTaluu

ITo ymoJsrdasmio 624
JlnanasoH sHaueHmit [psi) (-100 to 1592) * 0.145038
ASP2 - FLOW UHpeke 630 Cy6unpexce 0 IntegerT (16 Bit) ReadWrite

VicxomHasi TOYKA JJIsI aHAJIOrOBOTO Bbixoza 2 / [ToTok . ASP2 moJkHA ObITh Hioke yueM AEP2. IIMyHKMMAaJIbHOE paccTostuue ASP2.. . AEP2 =
15.00 m3/h. BoJiee moppo6Hyio uHbOpMaINMio Bbl HajifeTe B PyKOBOICTBE 110 9KCILIyaTalumu

ITo ymoJsraaHmio 0
Jnanason sHauennii [{t3/h] (0 to 6000) ¥ 0.353147
AFP2 - FLOW MHpgeke 631 CyouHAEKE O IntegerT (16 Bit) ReadWrite

AwnasioroBast KoHeYHast Touka 2 / I[loTok . AEP2 noJkHa GbITh Bbilie yeM ASP2. [IMmyuuMasbHoe pacerosiimne ASP2.. . AEP2 ===> cm. ASP2.
Bouiee moapoGHyIo nHbopMalmio Bel Haji/leTe B PYKOBOJCTBE 110 9KCILIIyaTalluu

ITo ymosruauunio 7500
Jnanason snauenmii [{t3/h] (1500 to 7500) * 0.353147
ASP2 - TEMP Uugexc 632 CyouHAEeKE 0 IntegerT (16 Bit) ReadWrite

VicxomHast TOYKA JJ1s1 aHAJIOTOBOTO BbIxoza 2 / Temueparypa. ASP2 noskHa GbITh Hyske yeM AEP2. [IMMHMMAaIbHOE PACCTOSTHIE
ASP2..AEP2 = 14.00 °C. BoJsiee mogpo6Hyto nHbopMamio Bl HajiieTe B PyKOBOACTBE II0 9KCILIyaTalum

ITo ymosruaH1Io -1000
JInanason sHauenmit [ °F) (-1000 to 4600) * 0.018 + 32
AEP2 - TEMP UHnexce 633 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

AHaJsioroBast KoHe4YHasi Touka 2 / Temnepatypa. AEP2 nosxHa GbITh Bbille ueM ASP2. IIMuHMManbHOe paccTosiiue ASP2..AEP2 ===> cwm.
ASP2. BoJsiee moapoOHyo nHbOpPMAaIMIO Bbl HalfieTe B pyKOBOJACTBE I10 9KCILILyaTaliuu

ITo ymosr9aHIIO 6000
Jnanason sHauenni [ °F] (400 to 6000) * 0.018 + 32
ASP2 - PRES Unnexc 634 CyOunpexe 0 IntegerT (16 Bit) ReadWrite

VcxomHast TOYKa JJ1s1 aHAJIOTOBOTO BbIxoza 2 / [laBiienyue. ASP2 noskHa GbITh Hyske yeM AEP2. [IMuHMMasbHoOe pacerosiuye ASP2... AEP2
= 3.20 bar. Bosiee mogpo6Hyto uHpopMaluio Bol HajizieTe B pyKOBOJCTBE I10 dKCILIyaTaliumu
ITo ymoJsraaumio o

Jlyana3oH sHaYeHmst [psi) (-100 to 1280) * 0.145038



Jmi

ITapameTpsl

AEP2 - PRES UHnexce 635 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

AHaJioroBast KOHeUHast Touka 2 / JlaByierue. AEP2 noJskHa ObITH Bbiliie ueM ASP2. [IMuHuMasbHOe paccrosinye ASP2...AEP2 ===> cwm.
ASP2. BoJsiee moapoOHyo nHbOpMAaIMio Bl HalfieTe B pyKOBOACTBE I10 9KCILILyaTalluu

ITo ymosr9aHIIO 1600
Jlnana3oH sHaYeHmit [psi) (220 t0 1600) * 0.145038
DIn2 UHOekce 676 CyOuHzeKe 0 UlntegerT (8 Bit) ReadWrite

Koudurypaums uudposoro Bxoaa (Pin 2) 1J1s mepeyCcTaHOBKHM CyMMaTOPa

I10 yMOJT9aHMIO 2 (+EDG)
JlnanasoH sHaYEHMI 2 (+EDG)
3 (-EDQG)
0 (HIGH)
1 (LOW)
disS.Uu UHneke 800 CyouHAEeKE 0 UlntegerT (8 Bit) ReadWrite
YacToTa 0OHOBJIEHMS OUCILIIES
ITo yMoJr4aHuio 2 (d3 / memsreHHbI1)
JIMara3oH 3HaAYEHMI 0 (d1 / GuicTPBIN)
1 (d2 / cpemumin)
2 (d3 / memsieHHDIIT)

UHpekce 801 CyOuHzeKe 0 UlntegerT (8 Bit) ReadWrite

BpaileHue ayciJiesi 10 4acOBO¥M CTPeJIKe

I10 yMOJT9aHMIO o 09
JlnanasoH sHaYEHMI 0 (0°)
1 (90 °)
2 (180 °)
3 (270 ©)

Mungexc 802 CyouHAEeKE 0 UlntegerT (8 Bit) ReadWrite

TEKyI.gaH SAPKOCTD AUCILJIeSA

ITo yMoJr4aHuio 75 (75 %)
JIMara3oH 3HaAYEHMI 25 (25 %)
50 (50 %)
75 (75 %)
100 (100 %)
0 (OFF)
diS.L UHnekc 803 CyouHAEeKE 0 UlntegerT (8 Bit) ReadWrite

Bb160p M3MeEpPEHMsI Ha IUCILIIEE JaTUMKa
ITo yMoJr4aHuio 5 (L3.TP)

(L1)
(L2.Temp)
(L2.Pres)
(L2.Totl)
(L3.TP)
(L4)

Juara3oH 3HaYEeHMI

AW N H-HO
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coL.F Unnexc 810
Koudurypaims 1ipera JJisi MOMEHTaJIbHOTO Pacxojia
ITo ymoJsraaHmio 16
JuanasoH 3HaYEeHMI 16
17
18
20
10
11
coL.T Unnpexce 811
Koudurypaums 1ipeTa IJisi TeMIepaTypbl
ITo ymoJsraaHmio 16
JuanasoH 3HaYEeHMI 16
17
18
20
10
11
coL.P Unnexc 812
Koudurypaims 1ipera JJis1 JaBJIeHU s
ITo ymoJsraaHmio 16
JuanasoH 3HaYEeHMI 16
17
18
20
10
11

Unnexc 813

CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

(bk/wh / 3nauenye yeproro u Gesoro uBeTa)

(bk/wh / 3nauenue yepHoro u 6esioro 1BeTa)

(red / PaGouee 3HaUEeHYE KPACHOT'O LIBETA)

(green / 3HaueHMe 3eJIEHOTO 1IBETA)

(yellow / 3naueHmne xEy1TOrO LIBETA)

(r-cF / PaGouee 3HaUeHMe KPACHOTO LIBETA, KOIJA M3MEPEHHOEe 3HAYEeHMe
HaXOMTCSI MeXKy IpeebHbIMM 3HaueHusiMu [cFL.F] 1 [cFH.F])

(G-cF / PaGouee 3HaUeH)e 3eJIEHOTO 1IBETA, KOT/[a MU3BMEPEHHOe 3HaYeHMe
HaXOIUTCsI MEK/y peesbHbiMy 3Hauerystmu [cFL.F] u [cFH.F])

CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

(bk/wh / 3nauenye yeproro u Gesoro uBeTa)

(bk/wh / 3nauenue yepHoro u 6esoro 1BeTa)

(red / PaGouee 3HaUeHME KPACHOT'O LIBETA)

(green / 3HaueHMe 3eJIEHOTO 1IBETA)

(yellow / 3nauenme »xKEy1TOrO LIBETA)

(r-cF / PaGouee 3HaueHMe KPACHOTO LIBETA, KOIJA M3MEPEHHOEe 3HAUEeHMe
HaXOIMTCSI MeXKy IpefebHbIMM 3HaueHmsiMu [cFL.T] u [¢cFH.T])

(G-cF / PaGouee 3HaUeH)e 3eJIEHOTO 1IBETA, KOT/[a MU3BMEPEHHOe 3HaYeHMe
HaXOIUTCsI MEK/Ly IpeiesibHbiMy 3Hauerusimy [cFL.T] u [cFH.T])

CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

(bk/wh / 3nauenie yeproro u Gesoro uBeTa)

(bk/wh / 3nauenue yepHoro u 6esioro 1BeTa)

(red / PaGouee 3HaUEeHME KPACHOT'O LIBETA)

(green / 3HaueHMe 3eJIEHOTO 1IBETA)

(yellow / 3naueHme xEy1TOrO LIBETA)

(r-cF / PaGouee 3HaueHMe KPACHOTO LIBETA, KOIJA M3MEPEHHOEe 3HAUEeHMe
HaXOIMTCSI MeXKLy IIpeJeIbHbIMM 3HaueHmsiMu [cFL.P] u [cFH.P])

(G-cF / PaGouee 3HaUeH)e 3€JIEHOTO 1IBETA, KOT/[a MU3BMEPEHHOe 3HaYeHMe
HaXOIUTCsI MEK/Ly IIpejiesibHbIMy 3HaueHusimu [cFL.P] u [cFH.P])

CyGuHIexe 0 UlntegerT (8 Bit) ReadWrite

Koudwurypauys 11BeTa cymmaTopa

ITo ymoJsraaHmio 16
Jinana3oH 3HaYEHMI 16

17

18

20

(bk/wh / 3nauenie yeproro u Gesoro uBeTa)

(bk/wh / 3nauenue yepHoro u 6esioro 1BeTa)
(red / PaGouee 3HaUEeHME KPACHOT'O LIBETA)
(green / 3HaueHMe 3eJIEHOTO 1IBETA)

(yellow / 3nauenme »xEy1TOrO LIBETA)

UHaekc 841

BpI160p eAMHMUIIBI MBMEPEHM ST TEMIIEPATYPbI

ITo ymoJsraaumio 1

JmanasoH 3HaYEHMI 0

1

uni.P WHIEeKC 842

Bp160p eAMHMUIIBI M3MEPEHM S JaBIICHNUS

ITo ymoJsraaumio 2

JmanasoH sHaYEHMI 0

1

2

CyouHAEKE O UlntegerT (8 Bit) ReadWrite

(°F)

(°0)
(°F)

CyouHAEKE O UlntegerT (8 Bit) ReadWrite

(psi)
(kPa)

(bar)
(psi)
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cFL.T Uunexe 861 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite
HuoxHWIA TOPOT TeMITepaTyphl 4J1st udMeHeHus 1iBeTa. cFL.T goskHa 6b1Th HyoKe yeM cFH.T. IIMmuunmasibHoe paccrostime cFH.T...cFL.T
===>cm. cFH.T
ITo ymosr9aHIIO -1000
JnanasoH sHaueHmit [ °F] (-1000 to 5965) * 0.018 + 32
cFL.P Unnekc 862 CyOunpgexe 0 IntegerT (16 Bit) ReadWrite

Huoxawit mopor JlaBieHne s uaMeHenus 1Berta. cFL.P moskHa ObITh Huoke ueMm cFH.P. IIMyuanmasibHoe pacerosiaye cFH.P...cFL.P ===>
cm. cFH.P

ITo ymoJsraaumio -100
Jlyana3oH sHaYeHmst [psi) (-100 to 1592) * 0.145038
cFH.T UHpexe 871 CyOunpexce 0 IntegerT (16 Bit) ReadWrite

BepxHMIi1 MOPOT TEMIIEPATYPHI 1151 M3MeHeHus 1BeTa. cFH.T qosskHa GbiTh Bhiiie yeM cFL.T. [ImuaumasibrHoe paccrostame cFH.T...cFL.T =
0.35 °C. BoJiee noapoGHyto uHDOpMaImMio Bbl HajiieTe B PyKOBOZICTBE 110 9KCILJIyaTaluu

ITo ymMoJT9aHI0 6000
JnanasoH sHauenmit [ °F] (-965 to 6000) * 0.018 + 32
cFH.P UHzgeke 872 CyGuHzeke 0 IntegerT (16 Bit) ReadWrite

Bepxuuii mopor JlaBjaeHne st uaMeHeHus uBeta. cFH.P nosoxkHa 6bITh Bbiiie ueM cFL.P. IImyHnMasnbHoe pacerosiaye cFH.P...cFL.P =
0.08 bar. BoJsiee mogpo6Hyto nHopMaiuio Bel HajiieTe B pyKOBOACTBE II0 9KCILIyaTalium

ITo ymoJsraaHmio 1600
JlnanasoH sHaueHmst [psi) (-92 to0 1600) * 0.145038
dAP.P Mupgexc 881 CyouHAEKE O UlntegerT (16 Bit) ReadWrite

JeMmnbupoBaHye M3MEPSIEMOTO CUTIHAJIA TaBJICHU S

ITo ymoJsraaumio [3
JIuarasoH 3HaYeHMI1 s] (0 to 500) * 0.01
rEF.P Uupexe 3000 CyOunpexce 0 IntegerT (16 Bit) ReadWrite
OIOpHOE /IaBJIEHNE, OTHOCSIIIEECS KO BCEM M3MEPEHHDBIM ¥ 0TOOPAYKAEMBIM 3HAUECHISIM
ITo ymosruaH1Io 1013
JuanasoH sHaueHmit [mbar] (950 t0 1050) * 1
rEF.T Mnanexe 3001 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite
OnopHasi TeMITepaTypa, OTHOCSIIIASICS KO BCEM M3MEPEHHBIM ¥ 0TOOPasKaeMbIM 3HAYEHMSIM
ITo ymoJsraaHmio 15
JnanasoH sHauenmit [ °F] (0to25)*1.8+32
LFC Mugekc 3006 CyouHAEKE O IntegerT (16 Bit) ReadWrite
OTceuka HM3KOTO pacxo/a
ITo ymoJsraaumio 10
JuanasoH sHauenmit [ft3/h] (9 to 80) * 0.353147
TOTL_M UHpeke 3014 Cy6uHzeKe 0 Float32T ReadOnly
3HavyeHye pacxoaa 10 MOMEHTA IOCJIeAHero copoca
JlnanasoH sHauenmii [{t3] (0 t0 10000000) * 35.314666721
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rTo - Totaliser reset time Uunexc 3015 CyGuHIexe 0 IntegerT (16 Bit) ReadWrite

OmpezeJisieT BpeMsi AJIsI CIefAyIOIIero copoca cueTamka

IIo yMOJT9aHIO o (OFP)
JlnanasoH sHAYEHMI 0 (OFF)
4001 (1h)
4002 (2h)
4003 (3h)
4004 (4h)
4005 (5 h)
4006 (6 h)
4007 (7h)
4008 (8 h)
4009 (9 h)
4010 (10 h)
4011 (11 h)
4012 (12 h)
4013 (13 h)
4014 (14 h)
4015 (15 h)
4016 (16 h)
4017 (17 h)
4018 (18 h)
4019 (19 h)
4020 (20 h)
4021 (21h)
4022 (22 h)
4023 (23 h)
5001 (1d)
5002 (2d)
5003 (3d)
5004 (4d)
5005 (5d)
5006 (6 d)
6001 (aw)
6002 (2w)
6003 (3w)
6004 (4w)
6005 (5 w)
6006 (6wW)
6007 7w)
6008 (8 w)

TOTL_T Uunexc 3016 CyGuHIexe 0 IntegerT (32 Bit) ReadOnly

BpeMmsi B MMHYTaXx OT IIOCJIEAHETO cOpoca cyMMaTopa

Jlnana3oH 3HauYeHuIt [min] (0t010000000) * 1
-1 (unknown)

ImPR1 Mugekc 3060 CyouHAEKE O UlntegerT (8 Bit) ReadWrite

IToBTOpEHME MMITYJIbCA AKTUBHO (= MMILYJIbCHBI} BBIXO/) MJIM HEAKTUBHO (= QYHKIIMS IPeLyCTAHOBKY CUETINKA)

ITo yMoJsT4aHMIO 1 (YES)
JmanasoH sHaYEeHMI 1 (YES)
0 (no)

ImPS1 MHDekce 3068 CyouHAEKE O Float32T ReadWrite

PazMepHOCTb MMITyJIbCA

ITo ymoJsraaumio 0.0001
JuanasoH 3HaueHmit [ft3] (0.0001 to 1000000) * 35.314666721
ImPR2 UHgeke 3160 Cy6uHzeKe 0 UlntegerT (8 Bit) ReadWrite
IIoBTOpEHME UMILYJIbCA aKTUBHO (= MMILYJIbCHBIN BBIXOM) MJIM HEAKTUBHO (= GYHKLIMSI IPELyCTaHOBKM CUETUMKA)
10 yMOJTIaHIIO 1 (YES)
JInanasoH sHAYEHMI 1 (YES)
0 (no)
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ITapameTpsl

ImPS2 Ununexc 3168 CyGuHIexe 0 Float32T ReadWrite

PaaMepHOCTD MMITyJIbCca

ITo ymoJsraaHmio 0.0001
JlnanasoH sHauenmii [{t3] (0.0001 t0 1000000) * 35.314666721
coF Mupgexe 5001 CyouHAEKE O IntegerT (16 Bit) ReadWrite
Kann6poBka HyJs1eBoi Touky (CABUT KaIMOPOBKIH)
ITo ymoJsraaumio o
Jlyana3oH sHaYeHmst [psi) (-80 to 80) ¥ 0.145038
MDC Descr MHpgeke 16512 CyouHAEKE O RecordT (88 Bit) ReadOnly

Onycanue KaHasa JaHHBIX U3MEPEHMS
lowerLimit CyouHzeKe 1 IntegerT (32 Bit)
HuskHee 3HAYEHME IMANIa30HA UBMEPEHMS
ITo yMOJTIaHMIO 25 (25)

JlnanasoH sHAYEHMI 25 (25)
upperLimit CyOuHIEeKE 2 IntegerT (32 Bit)
BepxHee 3HAUEHME AMANIA30HA UBMEPEHMS
o yMouaHuIo 7500 (7500)

JluarasoH 3HaYEeHMUI 7500 (7500)
unitCode CyOuHIeKe 3 UlntegerT (16 Bit)
Ko emMHNUIIbI M3MEPEHMS JAHHbIX U3MEPEHUS
ITo yMOJTIaHMIO 1349 (m3/h)

JlnanasoH sHAYEHMI 1349 (m3/h)
scale CyOuHIEKE 4 IntegerT (8 Bit)
M3MeHeHue muanasona (10 6aabHas MIKaJIa)
ITo yMoJr4aHuIo -2 (-2)

JIuara3oH 3HaYEeHUI -2 (-2)
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CocTosmHyte mpubopa MHpuekc 36 CyGuHIexe 0 UlntegerT (8 Bit) ReadOnly

JIMarHocTura

I’IHI[MKaTOp AJIA TEKyIIero COCTOSIHM A an6opa U INMarHOCTUYECKOI'O COCTOAHMA.

IIo yMOJT9aHIO o (IIpuGop OK)
JlyanasoH sHaYEHMIT 0 (IIpub6op OK)
1 (Heo6X0m1MO TeXHUYECKOE 00 Iy KUBAHYUE)
2 (Bue crienmurariyim)
3 (OyHKUIMOHAJIBHBIN KOHTPOJIb)
4 (HemcrpaBHOCTD)
IToxpoOHOe cocTostuye upubopa Munekce 37 CyGuHIexe 0 OctetStringT (3 Byte) [11] ReadOnly
CIIICOK BCEX B HACTOSIIIIEE BPEMS OSKMIAIOIINX COOBITHUI B yCTPOMCTRE.
IIo ymosrqanuio 0x00,0x00,0X00
Active Events Unnexc 545 CyGuHIexe 0 RecordT (32 Bit) ReadOnly

BuTtoBas macka aJist TEeKyIIUX OKNJaeMbIX COOBITHI

CwmereHne 6uTOB 31 (0x8DFF) CoobbrTHe Tect 2. Cocrosiuyue npubopa = 1 (HeoO6xoamMo TeX00CyKMBaHMeE)
CwmerieHne 6UTOB 30 (0x8DFE) Coo0brTHe Tect 1. Cocrosinue npubopa = 1 (Heo6xoxmmMo TexobeirysKuBaHme)
CMmeneHue 6UTOB 29 (0x8CDB) ITocsienoBaTesIbHOCTb MUTaHMsI akTHBHA. CocTostHMe npubopa = 1 (TpeGyerest TexobeiryKuBaHMe)
CmereHue 6uTOB 18 (0x5010) HeycrnpaBHOCTb KOMIIOHEHTA
CmMmereHne OUTOB 17 (0x8C20) Jlnamna3oH u3MepeHsI IIPEBbIIIEH
CwmeliieHne 6UTOB 16 (0x8Co01) MopesMpoBaHue aKTHMBHO
CwmerieHue GUTOB 9 (0x8C30) Jlnamnas3oH paboueit TepeMeHHOM CIUIITKOM HU3KII
CwmelieHme GUTOB 8 (0x8C10) JlnanasoH paboueit IepeMeHHO IIPEBbIIIEH
CmernieHue 61TOB 2 (0x7710) KopoTkoe 3aMbIKaHMe
CwmenieHne GMTOB 1 (0x6320) Oum6ka mapaMmerpa
CmMmereHne 6MTOB O (0x5000) OumbKa anmapaTHoro oGecredeHnst
Juana3oH 3HAYEeHM true CoGbITIE AKTHBHO
false CoObITHE HEAKTUBHO
31 30 29 18 17 16 9 & 2 1 0
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JIMarHocTura

i

Onoxa KoHGUrypauy rapaMeTpa

OTobpaskaeT HeMPaBUJIBHO HACTPOEHHbIE TAPAMETPbI

ITo ymoJsraaHmio

JuanasoH 3HAUEHMI

Unneke 546

0o

[¢]

786432
38469632
38207488
38338560
38535168
38273024
38404096
201064448

200540160

41549824
41287680
41418752
41615360
41353216
41484288
39124992
38862848
38993920
39190528
38928384
39059456
207618048
207093760
44302336
197591040
34078720
38010880
38076416
38141952
34799616
34144256
38666240
38731776
38797312
34865152
36110336
55115776
55181312
33423360
57737216
32768000
197001216

196608000

196673536
327745536
52625408
52428800
52494336
52559872
53084160
36438016
36372480
53149696
57081856
56426496
53215232
57147392
56492032
53280768
37486592
37552128
37617664
37421056
36044800

CyGuHIexe 0 UlntegerT (32 Bit) [10] ReadOnly

(0K)

(OK)

(BiiokmupoBKM mocryta K upuéopy, Index = 12)
(SP1(FH1) - PRES, Index = 587)
(SP1(FH1) - FLOW, Index = 583)
(SP1(FH1) - TEMP, Index = 585)
(rP1(FL1) - PRES, Index = 588)
(rP1(FL1) - FLOW, Index = 584)
(rP1(FL1) - TEMP, Index = 586)
(ImP81, Index = 3068)

(ImPR1, Index = 3060)

(ASP2 - PRES, Index = 634)
(ASP2 - FLOW, Index = 630)
(ASP2 - TEMP, Index = 632)
(AEP2 - PRES, Index = 635)
(AEP2 - FLOW, Index = 631)
(AEP2 - TEMP, Index = 633)
(SP2 (FH2) - PRES, Index = 597)
(SP2 (FH2) - FLOW, Index = 593)
(SP2 (FH2) - TEMP, Index = 595)
(rP2 (FL2) - PRES, Index = 598)
(rP2 (FL2) - FLOW, Index = 594)
(rP2 (FL2) - TEMP, Index = 596)
(ImPS2, Index = 3168)

(ImPR2, Index = 3160)

(DIn2, Index = 676)

(rTo - Totaliser reset time, Index = 3015)
(SEL1, Index = 520)

(ou1, Index = 580)

(dS1, Index = 581)

(dr1, Index = 582)

(FOU1, Index = 531)

(SEL2, Index = 521)

(ou2, Index = 590)

(dS2, Index = 591)

(dr2, Index = 592)

(FOU2, Index = 532)

(uni.F, Index = 551)

(uni.T, Index = 841)

(uni.P, Index = 842)

(dAP.F, Index = 510)

(dAP.P, Index = 881)

(P-n, Index = 500)

(LFC, Index = 3006)

(rEF.P, Index = 3000)

(rEF.T, Index = 3001)

(coF, Index = 5001)

(diS.L, Index = 803)

(diS.U, Index = 800)

(diS.R, Index = 801)

(diS.B, Index = 802)

(coL.F, Index = 810)

(cFH.F, Index = 556)

(cFL.F, Index = 555)

(coL.T, Index = 811)

(cFH.T, Index = 871)

(cFL.T, Index = 861)

(coL.P, Index = 812)

(cFH.P, Index = 872)

(cFL.P, Index = 862)

(coL.V, Index = 813)

(S.FLW, Index = 572)

(8.TMP, Index = 573)

(S.PRS, Index =574)

(8.Tim, Index = 571)

(Loc, Index = 550)
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CoObITHsI
Koxg  Cocrosiame PQ* Class HanmeHnoBauue Onmcanue

0x5000 4 (HemcrpaBHOCTD) invalid Error OubKa anmapaTHoro 3amena mpubopa

20480d obecrieueHst

0x5010 3 (®yHkumonasmbubi valid — Error HeucrpaBHOCTb KOMIIOHEHTA PeMOHT My 3aMeHa

20496d  KOHTpPOJIb)

0x6320 3 (®ynkumoHanbHblt invalid Error Oun6Ka napamerpa IIpoBepbTe TAGJIMILY JaHHBIX ¥ 3HAUEHMUS

25376d KOHTDOJIb)

0X7710 3 (OyukumoHasbHbt  valid Error KopoTkoe 3ambIkanue IIpoBepbTe yCTaHOBKY

30480d  KOHTPOJIb)

0x8C01 3 (®ynkumonanbHblt valid  Warning MojiesiMpoBaHye aKTMBHO IIpoBepka pabouero pexxuma

35841d KOHTPOJIb)

0x8C10 2 (Bue cieumndukarmyy) valid Warning IIpeBbIlIeHME IMATTa30HA HeongHo3HauyHble pabouye TaHHbIE

35856d IIepeMeHHO1 Ipolecca

0x8C20 3 (®ynkumonanpubit valid  Error IIpeBbIllleH Auana3oH M3MepeHysi  IIpoBepbTe IPUIIOKEHYE

35872d KOHTPOJIb)

0x8C30 2 (Bue cneumnduxauyumu) valid  Warning HemocTaTok ayanasoHa HeongHo3HauyHble pabouye TaHHbIE

35888d IIlepeMeHHO}1 Ipoliecca

0x8CDB 1 (Heo6xogmmo valid  Warning ITocsier0BaTEIbHOCTD MUTAHMU S OTKJIIOYEHME [T0CIIEN0BATETTbHOCTH

36059d  TexHuUECKOE axTuBHA. CocTOSTHME IIpUOOpa=1  MMUTaHUS
006CITysKMBaHMeE) (Tpebyerest Texo6CIysKMBaHMeE)

0x8DFE 1 (Heo6xogmmo valid  Warning CoGpiTHe Tect 1. CocTostHME CoGBITHE MOSIBJISIETCSI IIPY HACTPOIKE

36350d  TexHyUecKoe npubopa = 1 (Heo6xoaymo MHIEKca 2 Ha 3HAYeHMe 240, COObITHE
06Ty KMBaHME) Tex06CIIysKMBaHKeE) McUesaeT Ipu HACTPOJKE MHIEK A 2 Ha

3HaUYeHue 241

0x8DFF 1 (Heo0Oxommmo valid  Warning CoobbiTHe TecT 2. CocTosIHIE CoO0bITHE TOSIBJISIETCSI IPU HACTPOJIKE

36351d TEXHUYECKOE npu6opa = 1 (Heo6xoammMo MHIEKca 2 Ha 3HaYeHue 242, coObITHE
o0 cuty KMBaHIE) Tex006 eIy KBaHMeE) McuesaeT Py HACTPOJKe MHIEKea 2 Ha

3HaUYeHue 243

Mudopmanmio o vacToTe OGHOBJIEHMS 3HAYEHMIT IIPOLIECCA, 8 TAKIKE NOIIOIHUTEbHY 0 MHOOPMALIMIO O
XapaKTePMUCTHKAX JaTUMKA CM. B TEXHIMIECKOM OIIMCaHMM.

PQ,* = KauecTBO JaHHBIX MpoIlecca.
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Byuap! o160k
Kop HaumenoBanue Ommcanue
0X8000 Ou6Ka IpUIosKeHus npubopa - Her  Ciry’k6a GblyIa OTKJIOHEHA IPUIIOKeH)eM IJIs1 KOHKPeTHOI TexHoJstoryuy. [logpoGHast
32768d oApoGHOCTE uHbOpPMAaLM O IPUINMHAX HEJOCTYITHA.
0x8011 WHAeKC HelOCTyIIeH ITompITKA JOCTYTIA K UTEHMIO MJIM 3aIIMCH B HECYIIIeCTBY IO MHIEKC.
32785d
0Xx8012 Cy06yHIeKC HeJOCTyIIeH ITombITKA JOCTYIIA K YUTEHMIO 1M 3aIMCH B HECYIIIeCTBYIOIINIA TOAMHIEKC
32786d CYIIIECTBYIOIILETO MH/IEKCA.
0Xx8020 OGcay>xuBaHye BDeMEHHO ITapamMeTp HeZOCTYIIeH M3-3a TEKYIIer0 COCTOSIHMSI clelndIIecKoro IpuIosKeHn st
32800d HeOCTYITHO npubopa.
0x8021 CepByiC BpeMEHHO HEJJOCTYIIEeH - ITapameTp HemoOCTyIIeH. B HacTosIIIIee BpeMsI yCTPOCTBO HAXOIMTCS B IIOCTOSIHHOM
32801d MeCTHOE yTIpaBJIeHMe JIOKQJIbHOM YIIDaBJICHMUM.
0X8022 OGcy>xuBaHye BpDeMEHHO ITapameTp HemocTytneH. CrennduyuHoe AJIsI TEXHOJIOTHM IPUIIOKeHNe B JaHHBI
32802d HeJOCTYIIHO - yIIpaBJIEeH}e MOMEHT HaXOJUTCsI B yZlaJIEHHOM 3allycKe.
YCTPOICTBOM
0x8023 JlocTyTI 3ampeleH JOCTYTI I/ 3amMCy B TapaMeTpP TOJIBKO JJIST UT€HMS MY AOCTYII [IJIsI YTEeHUS B
32803d mapaMeTpe TOJIbKO /JIsI 3aIIMCH.
0Xx8030 3HaueH)e IMapaMeTpa BHe AyanasoHa  3amycaHHOoe 3HaYeHMe IapaMeTpa BHe JOILy CTMMOTO AMAIla30Ha 3HAYEHMIL.
32816d
0x8033 JlmHa mapaMeTpa IpeBbIIIeHa 3amnyMcaHHbI TapaMeTp IAJIMHHee, YeM yKasaHo.
32819d
0Xx8034 JlmHa mapaMeTpa CJIMIIKOM KOPOTKAasl 3alMCaHHBIN TapaMeTp JJIMHHee, 4eM yKa3aHo.
32820d
0Xx8035 @OyHKIMST HEOCTYIIHA 3amycaHHasi KOMaHzAa He MOANePIKMBaeTes IPUIIosKeHueM Ipubdopa
32821d
0Xx8036 DYHKLMSI BpeMeHHO HeIOCTYIIHA 3ammcaHHasi KOMaHa HeOCTYITHA M3-3a TEKYIIero COCTOSTHMS IPUIIOSKEHM T IJIsT
32822d KOHKPETHO TeXHOJIOTMIA.
0Xx8040 HeBepHbIJ1 HA60p MapaMeTPOB 3amnMcaHHbI TapaMeTp KOHQIIMKTYeT ¢ APYTUMH MMEeoIIMMILCST HACTPOKaMu
32832d mapaMeTpoB.
0Xx8041 HecooTBeTcTBYyI01LIMI1 HAGOD HecooTBeTcTBusI HAGOpa IapaMeTPOB B KOHIIE Ilepefauy IapaMeTpoB 6JI0Ka.
32833d rmapaMeTpoB IIpoBepKa OCTOBEPHOCTHM YCTPOJCTBA HE y/1aJI1ach.
0Xx8082 IIpyoskeHMe He TOTOBO K paboTe JLOCTYTI IJIsT YUTeHMST M1y 3aIycy 3anpelteH. IIpuitosxeHme 1151 KOHKPEeTHO
32898d TEXHOJIOI'MM BDEMEHHO HeJOCTYIIHO.

Tumsl OIIMOOK MCIOJIb3YI0TCs st oTBeTa ISDU. HepaBHbIe «0» 3HAUEHMSI YKA3bIBAIOT HA IPUUMHY cOOSI ollepaimnmn
yTeHusa uJm 3amicyu ISDU.

The table shows all IO-Link ISDU error codes.
The device does not need to support all listed error types.
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