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Legal information

Warning notice system
This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices
referring only to property damage have no safety alert symbol. These notices shown below are graded according to
the degree of danger.

A\ DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A\ WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\ cauTioN
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property
damage.

Qualified Personnel
The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance
are required to ensure that the products operate safely and without any problems. The permissible ambient
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
We have reviewed the contents of this publication to ensure consistency with the hardware and software described.
Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in this
publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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Digital Industries (® 09/2021 Subject to change All rights reserved

Postfach 48 48

90026 NURNBERG

GERMANY



Table of contents

1 GEULING STAITEA ceeeiiieeeiiieeierrrreeeeteeereeesrnreeeeeseeeessssnnneeeessssssssssnnneeesssssssssssnsnnasssssssssssnnnneasssssssssssnnnnns 11
1.1 SITRANS THTOO COMMUISSIONING 1etttttvttiviuiiuuniueueeeteenaeanneeeenneseneesnnsssnnsnnnnnnnnnnnnsnnsnnnnnnnnnnnnnnnns 11
1.2 Commissioning SITRANS THTOO SIM ..uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieeteeeeaaaeeaeeeeeeeeeeeeeeeeeennenannes 12
1.3 Commissioning SITRANS TH320 With 4 10 20 MA ......uuuiiiiiiiiiiiiiiiiiiieeeeeeeeees 12
1.4 Commissioning SITRANS TH320 With HART ......uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeaeeenees 13
1.5 Commissioning SITRANS TH420 With HART ......uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeaeeeeeees 14
1.6 Commissioning SITRANS TR320 wWith 4 t0 20 MA .....ueiiiiiiiieees 15
1.7 Commissioning SITRANS TR320 With HART ....uuuuiiiiiiiiiiiiiiiiitteeees 16
1.8 Commissioning SITRANS TRA20 With HART ....uuuueiiiiiiiiiiiiiiiitiiie e 17
1.9 Commissioning SITRANS TF320 single chamber housing with 4 t0 20 MA .......cccccceiiinnnnnnne. 18
1.10 Commissioning SITRANS TF320 single chamber housing with HART ...........iiiiiiiiiiiinnn. 19
1.11 Commissioning SITRANS TF420 single chamber housing with HART ...........iiiiiiiiiiiiiinnnn. 20
1.12 Commissioning SITRANS TF320 dual chamber housing with 4 t0 20 mA........cccccoviininnnnnnn. 21
1.13 Commissioning SITRANS TF320 dual chamber housing with HART ... 21
1.14 Commissioning SITRANS TF420 dual chamber housing with HART ... 22

2 INEFOTUCTION ettt ettt ettt et e s s as e e s s an e e s e ant e s s e abaesessanaesessanaesasnnses 25
2.1 Purpose of this docUMENTAtION ....cciiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e eaeees 25
2.2 Functional Safety ManUal..........oeeiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e 25
2.3 BTN 0 1=T o}l V1) (o] P PPRPPPRPRPPPINt 25
2.4 Product COmMPatibDility ..ceeeeeeeiiiiiiiiiiiiiiiieeeeeeeeeeeeee e e e e 26
2.5 USB modem: Information on industrial USe........ccuuviiiiiiiiiiiiiiiiiiiceceeeieece e 26
2.6 (@ Yol T g o Rt TN oo Y T o Vo =T o SN 26
2.7 Y=Tel 0 g1 Ao feTq aaI= ) 4o T IO N 26
2.8 Transportation and STOTAGE «.eeeeeie e 27
29 NOTES ON WAITANTY ..ttt e e ettt e e e e e ettt bt e e e e e eettbbaaeeeeeeeeeennanns 27

3 T 111 072 1 o1 {3 29
3.1 PrerequIsites fOr SafE USE . .iiiiiiiiiiiiiiiiiieeeeeeeeeee e e e 29
3.1.1 Warning symbols 0N the deVICE .......eiiiiiiiiiiiiiie e e e e 29
3.1.2 LAWS @N0 AIFECTIVES ..eeiieiiiiiiiieteee ettt ettt e e ettt e e e e e sttt ettt eeeeeaaabbreeeeeeeas 29
3.1.3 Conformity With EUrOPEan dir€CHIVES .......uuuueiiiiiiiiiiiiiiiiitiiiieiitiiiiteeaeeeeeeeeeeeeeeeeeeeeeaeeeenees 29
3.1.4 Improper device MOdIfICAatIONS. .......cuiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e e e e e e e e eeeeeeeeeeeeeeees 30
3.2 Requirements for special appliCatioNS.........ceviiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeee e e 30

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD 3



Table of contents

3.3 USE IN NAZArdOUS @r8aS....ciiiiiiiiiiieieieeeeeeeeeeee e e e e e e e e e e e e e e e e e e e eees 30
3.3.1 Special conditions for Use Of SITRANS TF......uuuuuuiiieiiiiiiiiiiiiiieeeeeererereeeeerereereereerarareerreea——.- 31
4 DS CIIPTION . eeeereeeeieeeecerrrrreeeeeeeeeesssnreeeesessesssssnseeeeesssssssssnssresssssssssssnneeessssssssssssssaesssssssssssnnneesssssssssns 33
4.1 SITRANS THTOO/THTOO SIIM ottt ettt e e s et e e e e e e e 33
4.1.1 APPHCAtION FANGE oo 33
4.1.2 S UCTUIE ettt et ettt e e e e e ettt bt e e e e e e etteba e e e e eeeeeeeaaaeeeas 34
4.1.3 Nameplate layout SITRANS THTOO .....ccciiiiiiiiiieeeieeeeeeeeeeeee e 35
4.1.4 Mode of operation THTOO/THTOO SHM...utttiiiiiiiiiiiiiiiee ettt e e e e 35
4.2 SITRANS TH320/THA20.c.ccc ettt ettt ettt e e e s ettt e e e e e e aabae e 37
4.2.1 APPHCATION 1o 37
4.2.2 S UCTUIE ettt et ettt e e e e e ettt bt e e e e e e etteba e e e e eeeeeeeaaaeeeas 39
4.2.3 Meaning of the JUMPEr POSITIONS.....ciiiiiiiiiiiieeeeeee e 40
424 Nameplate 1ayout SITRANS TH320/420 ....cceeeeeiiiiiiiiiee ettt e e 40
4.2.5 LED FUNCHION 1ot 41
4.2.6 TESEERIMINGIS 1o 42
4.2.7 HOW TH320 WOTKS et 43
4.2.8 HOW THA20 WOTKS oeiiiiiiieeeeeeeeeeeeee e 44
4.2.9 HART COMMUNICATION 1iiiiiiiiiiiiiieeeceeeeeeee e e e e e e e e e e e e e e e e aees 45
4.2.9.1 HART communication with supply from voltage source........covvvvvviiiiiiiiiiiiiiiiiiieeeeeeeeeee 45
4.2.9.2 HART communication with supply via isolating power SUpplY......cccovvveeiiiiiiiiiiiiiiiiiieeeeeeeee, 46
4.3 SITRANS TR320ITRA20. ... eeiiiiittttee ettt ettt e e e ettt e e e e s ettt e e e e e eaabeeeeaee 47
4.3.1 APPHCATION 1o, 47
4.3.2 S UCTUIE ettt ettt e e e e e e ettt b e e e e e e etttba e e e e e eeeeeeanaeeeas 48
4.3.3 Meaning of the JUMPEr POSITIONS.....ciiiiiiiiiiiieeeeeeeeee e 49
4.3.4 Nameplate 1ayout SITRANS TR .o eiiiiiiiieeeeeeeeeeeeee e 50
4.3.5 LED FUNCHION 1ot 50
4.3.6 TESEERIMINGIS 1o 51
4.3.7 HOW TR320 WOTKS c.eeeiiieiiieeeeeeeeeeeeee e e e e e e e e e e e e e eees 52
4.3.8 HOW TRA20 WOTKS c.eeeeiiiiiiieeeeeeeeeeeee e e e e e e e e e e e e e e eees 53
4.3.9 HART COMMUNICATION 1iiiiiiiiiiiiiiieeeeeeeeeee e e e e e e e e e e e e e e eees 54
4.3.9.1 HART communication with supply from voltage source........covvvvvviiiiiiiiiiiiiiiiiiieeeeeeeeee 54
4.3.9.2 HART communication with supply via isolating power SUpplY......cccovvvveiiiiiiiiiiiiiiiiiieieeeeeeee, 55
4.4 SITRANS TF320/TFA20 e eeiiiiiittetee ettt ettt e ettt e e e e s ettt e e e e e eaaabbeeeeee 56
4.4.1 APPHCATION 1o, 56
4.4.2 Single chamber NOUSING AESIGN . ...uuuuiiiiiiiiiiiiiiiiiiieiiiiieieeaeeeeaeeeeaeeeeeeeeeeeeeeeeeeeessesaeaeeseseesnennes 56
4.4.3 Nameplate layout SITRANS TF single chamber housing ........cccoovviiiiiiiiiiiiiiiiiiiieeeeee 57
444 Dual chamber houSiNg dESIGN ...cciiiiiiiiiiieeceeeeeee e 58
4.4.5 Nameplate layout SITRANS TF dual chamber housing..........ccovvviviiiiiiiiiiiiiiiieeeeee 59
4.4.6 HOW TF320 WOTKS c.ceeiiiiiiieeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e eees 60
4.4.7 HOW TFA20 WOTKS c.ceeeiiiiiiieeeeeeeeeeeeeeeee et e e e e e e e e e e e eees 61
4.5 USB modem and SIPROM T...cooiiiiiiiieeeeeeeeeeeeeeeeee e e e e 62
4.5.1 APPICATIONS e 62
4.5.2 PrOAUCE fRATUIES i 62
4.5.3 Meaning of LEDS on the USB MOdEeM.......ccoiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 63
5 INSTAllING/MOUNTING ceeeiirreeeiieeeeecrreeeeeeeeeecesrnneeeeeesssssssssnseeeessssssssssnsseesssssssssssnnsnassssssssssnnnnaasssssssssns 65
5.1 BaSiC SATOLY NMOTES i iiiiiiiiiicceceeeeee 65
5.1.1 ATEXIECEX @Nd OTNEIS oo, 65
5.1.1.1 Safety information for installation in "Intrinsic safety "ialib" ... 65

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
4 Operating Instructions, 07/2021, A5E41864807-AD



Table of contents

5.1.1.2
5.1.2
5.1.2.1
5.1.2.2
5.1.3

5.2
5.2.1
5.2.2

53
54

5.5
5.5.1
5.5.2

5.6

5.6.1
5.6.2
5.6.3

5.7
5.8
5.9

6 Connecting

6.1
6.2
6.3
6.4
6.5
6.6
6.7

6.8

6.8.1
6.8.2
6.8.3
6.8.4

6.9

6.9.1
6.9.2
6.9.3
6.9.4

6.10
6.11

Safety information for installation in "Non-sparking nAlec" and "Intrinsic safety ic" .............. 66
FIMICSA ettt e e ettt e e e e e ettt et e e e e s ettt et e eeeeeeaasbbbaeeeeeeas 67
Safety information for installation in "Intrinsic safety "I@".......ccoooioieee 67
Safety information for installation in "Non Incendive NA" ... ... 68
SITRANS TF ettt ettt ettt ettt e e ettt e e e e bttt e e e bt e e e e e abe e e e eanbeteeeenbteeeenbaeeeeansbeeas 69
Installing SITRANS TH in @ connection head ..........cccviiviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee e 69
Installing SITRANS TH100/320/420 in the base of the connection head .........cccccevviiiinneeeen. 69
Installing SITRANS TH100/320/420 in the raised cover of the connection head.................... 70
Mounting SITRANS TH100/320/420 on DIN rail and G rail...........eeeeeeeiiniiiiiiiiieeiiiiiiieeeeen. 71
Installing SITRANS TR 0N DIN il ceeeiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e eeeeeaeees 72
Mounting the SITRANS TF single chamber houSiNg ........cciviviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeees 73
Mounting the device on the Wall Or PIPE.....ciiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 73
ROtating the diSPIay c.eeeeeiiiiiiiiiiiiiieeeeeeeeee et e e e e e e e e e e e e e e e eeeeeaaees 73
Mounting the SITRANS TF dual chamber houSINg.........couiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeees 74
Mounting device to a pole with mounting bracket ...........coovviiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeees 74
Mounting device to the wall with mounting bracket ...........ccovvviiiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeees 75
ROtating the diSPIay ceeeeeeiiiiiiiiiiiiieeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e eeeeeaeees 76
Mount adapter M20XT.5-PGT3.5 . .ottt e e e e e e e e e e e eeeeeeeeaeees 78
Mount adapter for connector socket Han7D/HaN8D .....ccccoviiiiiiiiiiiiiiiiiiiiiiieeeeeeeieeeeeee 78
(=Y 00 T0 )V T oo [P PPPRPPPPPRPPPINt 80
.......................................................................................................................................... 81
BaSIC SATELY MOTES..eiiiiiiiiiiiiiiiiieeeeeceeeeeeeeee ettt et et et e e e e e e e e e e e et e e e e e e e e aeaeaaaes 81
QoY oY g T=Taid oL T o T I o 10O N 83
CoONNECTING THTOO SHM 1ettiiiiiiiiiiiiiiititettetiteeaeeeeeeeeteaeaea ettt eaesaesssesssssssssssssesssssssssssnnnsnnnnnn 84
QoY oY a =Tt A oo T I = 1= 774 O N 85
QoY oY g =Tt A oo T I o 3 N 86
CONNECTING TRB20 ..titttiittueiiututtietttteetaeeaataeaaeaesaseeesaeesassssesssssssssssssssssssssssssssssssssssssssssnnsnnnnnn 88
QoY oY T=Tat Ao T T I 2 7 O N 90
Connecting the SITRANS TF single chamber hOUSING...........uuuuuiiiiiiiiiiiiiiiiiiieee 93
(O] o T=Y a1 aTe TR a 1= o 1Ll 93
Connecting the SITRANS TF320 single chamber houSINg..........uuuuvieiiiiiiiiiiiiiiieee 93
Connecting the SITRANS TF420 single chamber hoUSING..........uuuueueiiiiiiiiiiiiiiiiiees 96
(@ To 1YL aTo TR g Tl o[ Tl 99
Connecting the SITRANS TF dual chamber hOUSING ...........uuuuiiiiiiiiiiiiiiiiaeen 100
(0] o T=Y a1 oo TR a 1o o1l 100
Connecting the SITRANS TF320 dual chamber hoUSING ...........uuueuiiiiiiiiiiiiiiiiiiiiiaaees 100
Connecting the SITRANS TF420 dual chamber hoUSING ...........uuuuuiiiiiiiiiiiiiiiiiiiiiaees 102
(@ [o 1YL aTo T a Tl o [Tl 105
Connect the Han cable socket to the Cable......ciii e 105
Connect M12 cable socket t0 the Cable........uuiiiiiiiiii e 106

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD 5



Table of contents

7 OPErating (SITRANS TF) ccciiiicecrrrrreeeeeeeicesrnneeeeeeeseesssssnneeessssssssssssssssesssssssssssssssssssssssssssnnsassssssssssssnnnans 109
7.1 LOCAl OPEIAtION c.ciiieeeeeeeeeeeee e 109
7.1.1 BUTEONS et 109
7.1.1.1 Single chamber hoUSING DUTLONS .....uuuiiiiiiiiiiiiiiiiiiiiii it eeeeeeeeeeeeeeeseeeeee 109
7.1.1.2 Dual chamber housing bULTONS ......cooiiiiiiiiiiii e 110
7.1.2 Operating the device With diSPlay............uuuuuuuuiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeereaeeeeeereerrerera———.. 110
7.1.2.1 NaVIGatiNg iN The VIEWS ...ttt et e e e e et eeee e 110
7.1.2.2 MEASUIEMENT VIEWW eiiiiiiiiiiiiietee e e ettt e e e e ettt e e e e e ettt e e e e s e aabbbteeeeeeessaaabbbaeeeeeeens 112
7.1.2.3 PArAMETEN VIBW ...ttiiiiee ittt ettt e e ettt e e e e e ettt et e e e e s aaabbteeeeeeeeas 113
7.1.2.4 BT VIBW . ettt e e e e ettt e e e e et eeeeeeeas 114
7.1.2.5 DeViCe StatUS iSPlay «.ceeeiueiiiiiieie ettt e e ettt e e e et eeeeeas 116
7.2 REMOTE OPEIATION ..eiiiiiiiiiiiittee ettt e e e e ettt e e e e e aabbeeeeeeeeeas 116
7.3 LOCKING ThE VICE ettt e e ettt e e e s e bareeeeeeeeas 116
7.3.1 INEOAUCTION . ettt ettt e e e ettt e e e e e e sttt et et e e e s e aabbbbeeeeeeeens 116
7.3.2 Enable write protection with write protection SWitCh ........ccccevieiiiiiiiiie, 117
7.3.3 Enable the User PIN on the display ......cooivviiiiiiiiiiiie e 118
7.3.4 Enable the button lock 0n the display ......cccviiiiiiiiiiiii 118

8 COMMISSIONING cieeiireeeeerreeeierrneeeeeeeseeessssnnneeeesssssssssnseeesssssssssssnseasessssssssssssssssssssssssssssnsassssssssssssnnnans 121
8.1 BaSiC SATELY NMOTES..ciiiiiiiiiiiiceee e 121
8.2 SITRANS THTOO COMMISSIONING 1tvttttvvrirrruunnrnnreennsesssneesessssssssssesssssssssssssssssssssssssssnnssnsnsnnnes 121
8.3 Commissioning SITRANS THTOO SIM ..uuuuuiuiiiiiiiiiiiiieiiieiietereeeeereeeereeeeereaeeeaerrerreererereeeree 122
8.4 Commissioning SITRANS TH320 With 4 10 20 MA ......uuiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeereeaeereeeaaeee. 123
8.5 Commissioning SITRANS TH320 With HART ......uuuuuuiiiiiiiiiiiiiiiiiiiieiiieiieeeeereeeeeeeeeesernnenneeeaeee 124
8.6 Commissioning SITRANS TH420 With HART .......uuuuuiiiiiiiiiiiiiiiiiiiiiieieiieeeeereneereneeeeenanenneeaeeee 125
8.7 Commissioning SITRANS TR320 wWith 4 t0 20 MA .....uuiiiiiiiiiiiiiiiiiiiieiieeeieeieeeeeeeeeraeeeeeeeeeeeee 126
8.8 Commissioning SITRANS TR320 With HART .....uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeveeeeeeeeeeeeeaeeeeeeeneee 127
8.9 Commissioning SITRANS TRA20 With HART .....uuuuiiiiiiiiiiiiiiiiiiiiiiiieiiiiieeiieveveeeeeeeeeeeaeeeeeenneee 128
8.10 Commissioning SITRANS TF320 single chamber housing with 4 t0 20 mA ..........ovvvivvevnnne. 128
8.11 Commissioning SITRANS TF320 single chamber housing with HART ...........uuvviiiiiiiiiiiiiinnnns 129
8.12 Commissioning SITRANS TF420 single chamber housing with HART ...........uuvvviiiiiiiiiniiinnnn. 130
8.13 Commissioning SITRANS TF320 dual chamber housing with 4 t0 20 MA...........uvvvvvviverennnn. 131
8.14 Commissioning SITRANS TF320 dual chamber housing with HART ...........uuuvviiiiiiiiiiiiiiinnnns 132
8.15 Commissioning SITRANS TF420 dual chamber housing with HART ...........ouvviiiiiiiiiiiiiiiinnnns 132
8.16 SWitching N the SUPPIY VOITAGE .. .uuuiiiiiiiiiiiiiiiiititiiiiaeiitieeteeaeeeeeeeeeeeeeeeeeeeeeeeeeeessesanseesennnees 133
8.17 Commissioning the USB modem and SIPROM T........uuuuiiuiuiiiieiriiiirieiieeeieeeneeeeeeerrennneeneenneee 134
8.17.1 Fundamental safety iNSTrUCTIONS........oviiiiiiiiiiieeee e 134
8.17.2 Installing the SIPROM T parameterization software ........ccccvvvvvviiiiiiiiiiiiiieeeeeee 134
8.17.3 CoONNECTING USB MOGEIM L..uiiiiiiiiiiiiiiiitiieeetteteeeeaeateeesaeeseaeessesssesssssssssssssssssssssssssssssssssssnnsnns 136

9 Parameter @SSIgNMENT......uueeeiiiiiiirerireeeeeeereerssrneeeeesssessssssnereesssssssssssnssessssssssssssnssessssssssssssnssnesssssssssns 139
9.1 Overview of parameters and fUNCHIONS ... ...uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiii e eeeeeeeeeaeeeeeenaeee 139

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
6 Operating Instructions, 07/2021, A5E41864807-AD



Table of contents

9.1.1
9.1.2

9.2

9.3
9.3.1
9.3.2
9.3.3
9.3.4
9.3.5
9.3.6
9.3.7
9.3.7.1
9.3.7.2
9.3.8
9.3.9
9.3.9.1
9.3.9.2
9.3.9.3
9.3.10
9.3.10.1
9.3.10.2
9.3.11
9.3.12
9.3.121
9.3.12.2
9.3.13
9.3.14
9.3.15
9.3.15.1
9.3.16
9.3.16.1
9.3.17
9.3.171
9.3.17.2
9.3.17.3
9.3.18
9.3.19
9.3.20
9.3.21
9.3.22
9.3.23
9.3.24
9.3.24.1
9.3.24.2

9.4
9.4.1
9.4.2
9.4.3
9.4.4
9.4.41
9.44.2

Parameters anNd fUNCHIONS . ... .iiii e et e e e e vaans 139
JaXe (V=Y alel=Te I {UTa ol £ oY o PO PURT 142
Parameter assignment with USB modem and SIPROM T ......cooiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeees 143
Parameter assignment over device With diSplay .......c.eevviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeees 144
INPUL EYPE T[0T ]eetiiiiiieeeeiiiit ettt e e e e ettt e e e e e e e s abaareeeeeesssssssbbaaeaeeeesannsssaseeaeeas 144
Connection type for iNPUL T [02] .ueiiiiiieiiiiiiee et e e e e et e e e e e e e e eeannans 148
Wire resistance for connecting cable at INput T [03] .euvviiiiiieiiiiiiiiiiieee e 148
INPUL TYPE 2 [04].eeeiieieee ettt e e e e ettt e e e e e e e st b b e e e e e eesasssttbaaaeeeeeeensnssaseeaeeas 148
Connection type for iNPUL 2 [05] .uiiiiiiiiiiiiiiee ettt e ettt e e e e e e e strrb e e e e e e e e e eaaneans 151
Wire resistance for connecting cable at INput 2 [06] .....vvvivieeieeiiciiiieeeeeeeceee e 152
Assignment of the primary variable [07]. ... 152
[a}dgoTo 8 Lot 7o) o FOUURT ST 152
Setting the assignment of the primary variable..............ueuiiiiiiiiiiiie 153
oYL (07 PR 153
Lower range value [09]/Upper range value [T0].......uuiiiieieiieiiiiiiee et 154
Lower range value [09] PArameter ... ..uuiiiiiieeeiieiiiiiee e e e e eeeiitee e e e e e e e eitrrre e e e e e e e enenraaeeeeeas 154
Upper range value [10] Parameter ........uveiiieeeeiieiiiiieeeeeeeeeiiirree e e e e e eeieraaeeeeeeeessnenraaeeaeeas 154
Adjusting lower range value/upper range Value .........coooiiiiiiiieiiiiiiiiiiieeeeeeeeiieeeeee e 154
DamPINg VAlUE [T1] weiiieeiiiiiiiii ettt e e e et e e e e e e st b ba e e e e e e e e nassaaaeaaeas 155
Damping Value Parameter......cuiiiiiiiiiieiiiiieieieeieeeeeeeeeeeee e e ee e et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 155
Y=Y ae T a T T a1 TRz | LU= 155
FUNCLIONAT SAfELY [12] i e e et e e e e e e et b e e e e e e e eenassaaeeaeeas 156
[IoToT ol (=t A I 15 1 [ TP PP PRSP 156
Loop test with preset 100p cUrreNt Value .......coeviviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeee e 156
Loop test with user defined 100p cUrreNt Value........cevvviieiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeees 157
One-point calibration INPUL T [T4] .eei ittt e e e e e e e e e eiannans 158
One-point calibration INPUL 2 [T15] .eiiiiieiiiiiiie et e e e e e e e e e e e eaansans 158
Change USEr PIN [16]..eiiiiieieiiiiiiiiee e ettt e e e e e ettt e e e e e e seabbaaeeeaeeessnanssaeeaaeesssnnsnnsnns 158
(@ e a1 T Ul | R 158
PIN TECOVETY [T7] cetieiiie ettt ettt e e ettt e e e e e e st b b e e e e e e sasssttbaaeeaeeeeennnssaneeaaeas 159
RecoVering the USEI PIN ....cciiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e eeeeeeeeeeeeaeeeeees 160
USEE PIN 18] ciiiine ittt ettt e e ettt e e et e e et e e et e e e etaaeeeeaaeeeesanns 161
USBE PIN ettt ettt et et e et e et e et e e et e et e et e et e et e et e araeaaerraaranas 161
ENGDIE USEI PIN ..ot e e e e e e e e et e e et e e e eeans 161
DiISADIE USEI PIN ...t e e e e e e e e e e e et e e e e et e e e eaans 161
Minimum measured peak value at INput T [19].....uuiiiiiiiiiiiiee e, 162
Maximum measured peak value at INput 1 [20] ....vuvvviriieeeiiiiiiieee e 162
Minimum measured peak value at INPUt 2 [271]....euviiiiiiiiieiiiiee e 163
Maximum measured peak value at INPUt 2 [22] c..evvvviiiiieieiiiiiiie e 163
Minimum transmitter electronics temperature [23] ...ooiieeeieeciiiiieieeeeeeee e 163
Maximum transmitter electronics temperature [24].......cooovecciiiiiiieeeiieiiee e 163
BUTEON LOCK [ 25] ettt e et e e et e e et e e et e e e e e e e et it e e eaaeeeesanns 163
ST o] ITaTo N o T8} ate Yo T Lo Yol PPPUPPPPPPPPPRPIRt 164
[DIE=To] [TaTe I oW} oY I o Yol R PPPPPPPPPPPRPRE 164
Assigning parameters using remote OPEration ......ccceeeeiieiiieiiiiiiiieeeeeeeeeeeeeeeeee e 165
[a}dgoTo [0 Lot To] o FOUURT PSP 165
"QUICK STAIt" WIZAIA ..ttt e e e e e e e e e e e e earanas 165
[0 1] gk )1 (or=) 4] o HEUU SO USRPP 166
LY ] o T=Y el ) 1 ol Y] o 1 PPPUPPPPPPPPRPIRt 166
[a}dgoTo [0 Lot To] o FOUURS PR 166
Set the linearization table (60 breakpoints) ....uiiiiii e e e e 168

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD 7



Table of contents

10

11

9.44.3 Set the spline curve (40 breakpoints) ......uvviiiiieiiiiciiiiee e e e e e e 168
9.4.5 Y=Y e g 111 o = LT o PP PPPPPPPPRS 168
9.4.5.1 Tl aqo e [¥ ot 4o PO PRSP PP PPPPPPPPPPPP 168
9.4.5.2 Setting 0Ne-PoiNt CaliDratioN ... ... i ieiiiiiiiiiiiiiii ittt eeeeeeeaeeeeeeeeessaeaessesenseees 169
9.4.5.3 Setting two-point CaliDration ... ... .. i ieeiiiiiiiiiiiiiiiiie it eeeeeeesaeaeareraraeee 170
9.4.6 Transmitter SeNSOr MatChing ......oooiiiiiiiiiii 171
9.4.6.1 Tl aqo e [¥ ot 4o PO PRSP PP PPPPPPPPPPPP 171
9.4.6.2 Changing the Callendar-Van Dusen cOeffiCients ...........uuuuviiiiiiiiiiiiiiiiiiiiiiiiiiieeiieeeeaeeeeeeeeeee 172
9.4.7 Assignment of dynamic variables ... 172
9.4.8 (O] 01T =N T aTe l aTo YT & ole YU o 1= PP PPPPPPPNS 172
9.4.9 CUITENT OULPUL . .ttt e e e e e e ettt b e e e e e e e et ttaa e e e eeeeeeebaaeeas 173
9.4.9.1 FAUIT CUMTENT 1o 173
9.4.9.2 Lower saturation limit Parameter ......oovviiiiiiiieieeeeee 174
9.4.9.3 Upper saturation limit parameter ... iiiiiiiieeeeeeeee e 175
9.5 LOCKING ThE ABVICE ceiiiiiiiiieeeeeeeeeeeeeee e 176
9.5.1 Locking the SITRANS THITR AEVICE c.cciiiiiiiiiiiieeeeeeeeeeeeeeeeee e 176
9.5.1.1 Tl aqo Yo [¥ ot 4o POR PP PPUPPPPPPPPPPPP 176
9.5.1.2 Enable SITRANS TH write protection With JUMPEr ........ccciiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 176
9.5.1.3 Enable SITRANS TR write protection With JUMPEr ......ccviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee 177
9.5.1.4 USEI PIN PAramETOr ..ttt ettt ettt e e e e e ettt e e e e e et ettbaa e e e eeeeeeannnns 179
9.5.2 Locking the SITRANS TF dBVICE c.eviiiiiiiiiiiiieeeeeeeeeeeee e 179
9.5.2.1 Tl aqo Yo [¥ ot 4o PR PP PPPPP PP PPPPPPPP 179
9.5.2.2 Enable write protection with write protection SWitCh ........ccooviiiiiiiiiiiiiiii 179
9.5.2.3 Enable the User PIN on the display ......coovvviiiiiiiiiiiiee 180
9.5.2.4 Enable the button lock 0N the display ......cccvviiiiiiiiiii 181
9.6 Setting the fault current of the internal transmitter with switchto =21 mA ........ccccvvveeee. 181
SErvice and MAINTENANCE .......ureeeeiiieeiierrreeeeteereesessnneeeesesssssssssseasesssssssssssssseessssssssssssnsassssssssssssnnnans 183
10.1 BaSiC SATELY NMOTES..ceiiiiiiiiiiiie e 183
10.1.1 Y Y gL =T o=V ol S USSP UPPPPPPPPPPPP 183
10.1.2 SITRANS TF ettt ettt ettt ettt e e ettt e ettt e e e bttt e e e abeeeeeanbeteeeaabbeeeeeneeeeeenneeee 183
10.2 (@1 a1 o PP PPPPPPPPPPRS 184
10.3 Maintenance and rePaIr WOIK ........coviiiiiiiiiiiieceeeeeeeeeeeee e 185
10.3.1 UNINSTalliNg USB AIVELS coceiiiiiiiieeeeeeeeeeeeee e 185
10.3.2 SITRANS TF ettt ettt ettt e e ettt e ettt e e e bt e e e e e abeeeeeanbeteesanbbeeeeeneeeeeenneee 187
10.3.2.1 Impermissible repair of explosion protected deViCeS.......ccvvvviiiiiiiiiiiiiiiiiiiiiieeceeeeeeeeeeeeeee 187
10.3.2.2 ChECKING ThE SAIS ...uviiiieiiiiiiiiiiiiiitiiitttaeetteaeeee et eee et e e eeesseesetsesssss st s sssssssssssssssssssnsssnnnnnnnn 187
10.3.2.3 (O =Tl o1 o] S o - T T L3P PP PPPPPPPRS 188
10.3.3 Replace SITRANS TF single chamber housing local display ..........cceevveiviiiiiiiiiiiiiiiiiiiiieeee, 188
10.3.3.1 RemMOVING the diSPlay ....ccuiiiiiiiiiieeeeee 188
10.3.3.2 INStalling the diSPlay .....cuveiiiiiieeeeeeee 189
10.4 AbSENCE OFf POULANTS 1oieeeeieiieee 189
10.5 RETUIMN PrOCEAUIE ...t a e e e e e e e e e e e e 189
10.6 DISPOSAl ittt 190
Diagnostics and troublEShOOTING........ceeiiiiiiiirrireeeiiieeecrrrrreeeeeeeeeesessnneeeeesseessssnneeesssssssssssnnneesssssssssns 191
11.1 DeVvice status SYMDOIS ...cceiiiiiieeieeeeeeeeee 191
11.2 DiagNOSTIC MESSAGES et iiiiiiiiieieeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaas 194

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD



Table of contents

12

13

11.3 TroOUDIESNOOTING ...cc i i 198
11.4 Troubleshooting of USB MOdem ......cooiiiiiiiiiiiiiceeeeeeeeeeeeeeeeeeeeeeeeeee e, 198
TECNNICAl dAtA.ceiiiiiiiiiiiireeeiiieeeerrreeeeeeeeeeeesssnneeeeeesesssssssnneeeessssssssssnnsesesssssssssssnnseesssssssssssnnnnaasssssssssns 199
12.1 SITRANS THTOO/THTOO SIIM ettt ettt ettt e e e s ettt e e e e s e 199
12.1.1 Technical SPeCIfICAtiONS ..ccceeeieiee e 199
12.1.2 (@ g ahiTe= (o T o BT o] o] £o 1Y | TN 201
12.2 SITRANS TH320/TH420/TR320/TRA20/TF320/TFA20 ...eevvviieeeeiiiiiiiiieeeeeeeniiiiieeee e e e e 202
12.2.1 (O] 01T =Y T aTe I loT o [ Te] o - 202
12.2.2 (@o Yo ] AT 1] o N 202
12.2.3 (CT =T o= Y= ] o 1=l o= LT o RN 203
12.2.4 Input accuracy SITRANS TH320/420/TRITF..ccceeiiiiiiiiiiiiiiiiiiiiiiiieieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 203
12.2.5 Output accuracy SITRANS TH320/420/TRITF ...uuuueiiiiiiiiiiiiiiiiiiiiiieiii e 206
12.2.6 10T o1 | PSPPSR PPPPPPPPPT 207
12.2.6.1 RTD for SITRANS TH320/420/TRITE ...ttt ettt e ettt e e e e e ee e 207
12.2.6.2 ThermoCOUPIE (TC) oottt e ettt e e e e e e et bt e e e e e e e s stbbbaeeaaeeessssssasaeaaaeasnans 208
12.2.6.3 [T L (T S = o ol PPNt 208
12.2.6.4 [aeY =T a N To] aa 1= £ P PPPUPPUPPPPPPPRPIRt 209
12.2.6.5 LYol =T [ USRS 209
12.2.7 Output Specifications @Nd HART .......uuuiiiiiiiiiiiiiiiiiiieeeiieiieeeteeeeeeeebeaeeaeeaaaeeseaeeeseeeaeenensennnnnnns 210
12.2.8 (@ g ahiTer= (o T e BT o] o] £o LY | TN 210
12.2.8.1 ATEXIECEX @Nd OTNEIS oo 210
12.2.8.2 FIMTCSA ettt e e e ettt e e e e e bbbttt e e e e e ettt et e e eeseaaabbbaaeeeeeas 216
12.2.9 = o (oY VY =] T o S PPUPPPPPPPPPPRPIRt 217
12.2.9.1 Factory setting SITRANS TH320/TR320/TF320 ....uuuiiiiiieieeiaiiiiiieeeee et 217
12.2.9.2 Factory setting SITRANS TH420/TRA20/TFA20 .....uuviiiiieieeiiiiiiiieeeeeeeeiieeeee e 218
12.3 L8 = 3 aTo e 1=T o o DO PPPUPPPPPPPPPPPPIRt 218
12.4 D1 o] - 2P PPPUPPPPPPPPPPPPIRt 219
DIiMENSION AraWINGS c.uueeeeirreeeiieieiiierineeeeeeeeeesssssnneeeessssssssssssseesssssssssssnsssssssssssssssnsssssssssssssssnnsassssssssssns 221
13.1 SITRANS TH320/TH420 dimension draWings ......ccouiuuuieeeeeeeeminiiiieeeeeeeeaniiiieeeeeeeesanaiienee 221
13.2 SITRANS THT0O0 dimMenSioN AraWingsS .......uuueuueuueeeeeeeeeeeeneeeeeneeneennnnnennnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnns 221
13.3 SITRANS THT100 SIim dimensSion draWingS..........eueeeeeeeeeeeeeeeeeeaeanenneneenennnnnnnnennnnnnnnnnnnnnnnnnnns 222
13.4 Dimension drawings mounting rail adapter ........ceveiiiiiiiiiiiiiiiieiiieeieieeeeeeeeeeeeeeeeeeeee e 222
13.5 Dimension drawings SITRANS TR320/TRA20......cuuuuiiiiiieeiiiiiiiieeeee e e 223
13.6 Dimension drawings diSPlay .......eeeeiiiiiiiiiiiiiiiiiieieiieeeeeeeeeeeee e e e e e e e e e e e e e e e eeaeaes 223
13.7 Dimension drawings SITRANS TF single chamber housing ..........ccevvvvvviiiiiiiiiiiiiiiieeeeeeeeennns 224
13.8 Dimension drawings SITRANS TF dual chamber housing ...........ccevvviviviiiiiiiiiiiiieiieeieeeeeenens 225
Product documentation and SUPPOIT .....ceeereceerreeeeeeeeieeerrrnneeeeeesssssssnneeeesssssssssssnsessssssssssssnnssasssssssssns 227
A Product dOCUMENTATION tiiiiiiiiiiiiiiiiiiiiecceeeeeeeeeeeeeeeeeeee et e e e e e e e e et eeeeeeeeeeeeeeeeeeeeeeeeeeees 227
A.2 TEChNICAl SUPPOIT. i 228
A3 (0] @ loTo (<R =] o 1] FO PR RURRTURRNt 228

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD 9



Table of contents

B (Y0 g To] L=l o] oT=T - 1 o T [OOSR ST ORI 229
B.1 SIMATIC PDIM <.ttt ettt ettt ettt ettt e ettt e e et e e e e abe e e e e anbeteesaabbeeeeenbeeeeenneee 229
B.1.1 OVEIVIEW SIMATIC PDIM ...ttt ettt ettt ettt ettt ettt e ettt e e et e e e et ee e enbeeeeeaneeee 229
B.1.2 Check SIMATIC PDM VEISION ...etittirieeeeiiiiiitttee e e et ettt e e e s ettt eeeeeeesaabbbeeeeeeeeeannabbeeenee 229
B.1.3 Updating the Electronic Device Description (EDD) ........cccevveeuviirieeeeeeiiiiiiieeeeeeeeeeiiiveeeeeenns 230
C CalibDration EXAMPIES ...ccciiiiicirrrreeeeeereeceerrreeeeeeeeeessssnneeeesssssssssssseasesssssssssssnsnaasssssssssssnnsassssssssssssnnnans 231
C.1 Accuracy calculation eXamples ..., 231
C.2 Programmable sensor input and current output limits.......ccoovviiiiiiiiiiiiiiiiiiieeeeee, 232
D Accessory part sealing plug / thread adapter ...ttt eaee 235
D.1 Intended USe Of @CCESSONY Part..ccciiiiiiiiiiiieeeeeeeeeee e 235
D.2 Safety iNStructions fOr aCCESSOIY PAIT .....uuuuueeieiieeiiiiiiiiieeeeeeeeeereeeeeereeeeeeaeeeeererreerererrrerrraeee 235
D.3 Technical specifications of aCCESSOrY Part ......ceveieeiiiiiiii, 236
D.4 Dimensional drawings of @CCeSSONY Part......ciieiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 237
3T = N 239

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
10 Operating Instructions, 07/2021, A5E41864807-AD



Getting started 1

1.1 SITRANS TH100 Commissioning

Condition
You have read the following safety instructions:
e General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)
 Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure
1. If you want to change the factory settings, configure the device using the USB modem and
the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)
2. Mount or install the device depending on the application.
Installing SITRANS TH in a connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)
3. Connect the device.
Connecting the TH100 (Page 83)
4. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
5. Switch on the power supply.
Switching on the supply voltage (Page 133)
6. Wait for 10 seconds.
After this startup time, the device is operational.
7. Wait 5 minutes to get exact measured values.
See also

Structure (Page 34)

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD
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Getting started

1.3 Commissioning SITRANS TH320 with 4 to 20 mA

1.2

Condition

Procedure

1.3

Condition

12

Commissioning SITRANS TH100 Slim

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

. If you want to change the factory settings, configure the device using the USB modem and

the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

Mount or install the device depending on the application.

Connect the device.
Connecting TH100 Slim (Page 84)

Switch on the power supply.
Switching on the supply voltage (Page 133)

. Wait for 10 seconds.

After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

Commissioning SITRANS TH320 with 4 to 20 mA

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD
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Procedure

Result

1.4 Commissioning SITRANS TH320 with HART

the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

Mount or install the device depending on the application.
Installing SITRANS TH in a connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

Connect the device.
Connecting TH320 (Page 85)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 2 seconds.
After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 39)

See also

Diagnostics and troubleshooting (Page 191)

1.4 Commissioning SITRANS TH320 with HART

Condition

You have read the following safety instructions:

Read the entire device manual in order to achieve the optimum performance of the device.

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD
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Getting started

1.5 Commissioning SITRANS TH420 with HART

Procedure

Result

See also

1.5

Requirement

14

. Mount or install the device depending on the application.

Installing SITRANS TH in a connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

. Connect the device.

Connecting TH320 (Page 85)

. For devices with intrinsically safe protection type, use an isolating power supply that

corresponds to the requirements of the relevant type of protection.

. Switch on the power supply.

Switching on the supply voltage (Page 133)

. Wait for 2 seconds.

After this startup time, the device is operational.

. Wait 5 minutes to get exact measured values.

. If you want to change the factory settings, configure the device using remote operation.

Assigning parameters using remote operation (Page 165)

. Lock the device.

Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.
Structure (Page 39)

Diagnostics and troubleshooting (Page 191)

Commissioning SITRANS TH420 with HART

You have read the following safety instructions:

General safety information (Page 29)
Basic safety information: Installing/mounting (Page 65)
Basic safety information: Connecting (Page 81)

Basic safety information: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started

Procedure

Result

1.6 Commissioning SITRANS TR320 with 4 to 20 mA

. Install the device.

Installing SITRANS TH in a connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

Connect the device.
Connecting TH420 (Page 86)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

. Wait for 2 seconds.

After this startup time, the device is operational.
Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 39)

See also

Diagnostics and troubleshooting (Page 191)

1.6 Commissioning SITRANS TR320 with 4 to 20 mA

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started
1.7 Commissioning SITRANS TR320 with HART

Procedure

1. If you want to change the factory settings, configure the device using the USB modem and
the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

2. Mount the device.
Installing SITRANS TR on DIN rail (Page 72)

3. Connect the device.
Connecting TR320 (Page 88)

4. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

5. Switch on the power supply.
Switching on the supply voltage (Page 133)

6. Wait for 2 seconds.
After this startup time, the device is operational.

7. Wait 5 minutes to get exact measured values.

8. Lock the device.
Locking the SITRANS TH/TR device (Page 176)

Result
The LED is lit green.
Structure (Page 48)

See also
Diagnostics and troubleshooting (Page 191)

1.7 Commissioning SITRANS TR320 with HART

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
e Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started

Procedure

Result

1.8 Commissioning SITRANS TR420 with HART

Mount the device.
Installing SITRANS TR on DIN rail (Page 72)

Connect the device.
Connecting TR320 (Page 88)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 2 seconds.
After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 48)

See also

Diagnostics and troubleshooting (Page 191)

1.8 Commissioning SITRANS TR420 with HART

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started
1.9 Commissioning SITRANS TF320 single chamber housing with 4 to 20 mA

Procedure
1. Mount the device.
Installing SITRANS TR on DIN rail (Page 72)
2. Connect the device.
Connecting TR420 (Page 90)
3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
4. Switch on the power supply.
Switching on the supply voltage (Page 133)
5. Wait for 2 seconds.
After this startup time, the device is operational.
6. Wait 5 minutes to get exact measured values.
7. If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)
8. Lock the device.
Locking the SITRANS TH/TR device (Page 176)
Result
The LED is lit green.
Structure (Page 48)
See also
Diagnostics and troubleshooting (Page 191)
1.9 Commissioning SITRANS TF320 single chamber housing with 4 to
20 mA
Condition

In this section, you will learn how to commission the device step-by-step.
Before you start, note the following safety notes:

* General safety notes (Page 29)

* Basic safety notes: Installing/mounting (Page 65)

» Basic safety notes: Connecting (Page 81)

* Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started
1.10 Commissioning SITRANS TF320 single chamber housing with HART

Procedure

1. Mount the device.
Mounting the SITRANS TF single chamber housing (Page 73)

2. Connect the device.
Connecting the SITRANS TF320 single chamber housing (Page 93)

3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

4. Switch on the power supply.
Switching on the supply voltage (Page 133)

5. Wait for 10 seconds.
After this startup time, the device is operational.

6. Wait 5 minutes to get exact measured values.

7. If youwantto change the factory settings, configure the device using the buttons (Page 109)
or the USB modem and SIPROM T.
Parameter assignment over device with display (Page 144) or
Parameter assignment with USB modem and SIPROM T (Page 143)

8. Lock the device.
Locking the device (Page 116)

1.10 Commissioning SITRANS TF320 single chamber housing with HART

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

1. Mount the device.
Mounting the SITRANS TF single chamber housing (Page 73)

2. Connect the device.
Connecting the SITRANS TF320 single chamber housing (Page 93)

3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

4. Switch on the power supply.
Switching on the supply voltage (Page 133)

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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1.11 Commissioning SITRANS TF420 single chamber housing with HART

5. Wait for 10 seconds.
After this startup time, the device is operational.

6. Wait 5 minutes to get exact measured values.

7. If youwantto change the factory settings, configure the device using the buttons (Page 109)
or remote operation.
Parameter assignment over device with display (Page 144) or
Assigning parameters using remote operation (Page 165)

8. Lock the device.
Locking the device (Page 116)

1.11 Commissioning SITRANS TF420 single chamber housing with HART

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
e Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

1. Mount the device.
Mounting the SITRANS TF single chamber housing (Page 73)

2. Connect the device.
Connecting the SITRANS TF420 single chamber housing (Page 96)

3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

4. Switch on the power supply.
Switching on the supply voltage (Page 133)

5. Wait for 10 seconds.
After this startup time, the device is operational.

6. Wait 5 minutes to get exact measured values.

7. If youwantto change the factory settings, configure the device using the buttons (Page 109)
or remote operation.
Parameter assignment over device with display (Page 144) or
Assigning parameters using remote operation (Page 165)

8. Lock the device.
Locking the device (Page 116)

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Getting started
1.13 Commissioning SITRANS TF320 dual chamber housing with HART

1.12 Commissioning SITRANS TF320 dual chamber housing with 4 to 20
mA

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)
* Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure
1. Mount the device.
Mounting the SITRANS TF dual chamber housing (Page 74)
2. Connect the device.
Connecting the SITRANS TF320 dual chamber housing (Page 100)
3. Switch on the power supply.
Switching on the supply voltage (Page 133)
4. Wait for 2 seconds.
After this startup time, the device is operational.
5. Wait 5 minutes to get exact measured values.
6. If youwantto change the factory settings, configure the device using the buttons (Page 110)
or the USB modem and SIPROM T.
Parameter assignment over device with display (Page 144) or
Parameter assignment with USB modem and SIPROM T (Page 143)
7. Lock the device.
Locking the device (Page 116)
1.13 Commissioning SITRANS TF320 dual chamber housing with HART
Condition

You have read the following safety instructions:

e General safety notes (Page 29)

* Basic safety notes: Installing/mounting (Page 65)
* Basic safety notes: Connecting (Page 81)

* Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.
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1.14 Commissioning SITRANS TF420 dual chamber housing with HART

Procedure

1.14

Condition

Procedure

22

1. Mount the device.
Mounting the SITRANS TF dual chamber housing (Page 74)

2. Connect the device.
Connecting the SITRANS TF320 dual chamber housing (Page 100)

3. Switch on the power supply.
Switching on the supply voltage (Page 133)

4. Wait for 2 seconds.
After this startup time, the device is operational.

5. Wait 5 minutes to get exact measured values.

6. If youwantto change the factory settings, configure the device using the buttons (Page 110)
or remote operation.
Parameter assignment over device with display (Page 144)
Assigning parameters using remote operation (Page 165)

7. Lock the device.
Locking the device (Page 116)

Commissioning SITRANS TF420 dual chamber housing with HART

You have read the following safety instructions:

» General safety notes (Page 29)

* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)

» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

1. Mount the device.
Mounting the SITRANS TF dual chamber housing (Page 74)

2. Connect the device.
Connecting the SITRANS TF420 dual chamber housing (Page 102)

3. Switch on the power supply.
Switching on the supply voltage (Page 133)

4. Wait for 2 seconds.
After this startup time, the device is operational.

5. Wait 5 minutes to get exact measured values.
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1.14 Commissioning SITRANS TF420 dual chamber housing with HART

6. If youwantto change the factory settings, configure the device using the buttons (Page 110)
or remote operation.
Parameter assignment over device with display (Page 144)
Assigning parameters using remote operation (Page 165)

7. Lock the device.
Locking the device (Page 116)
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Getting started
1.14 Commissioning SITRANS TF420 dual chamber housing with HART
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Introduction

2.1 Purpose of this documentation

These instructions contain all information required to commission and use the device. Read the
instructions carefully prior to installation and commissioning. In order to use the device
correctly, first review its principle of operation.

The instructions are aimed at persons mechanically installing the device, connecting it
electronically, configuring the parameters and commissioning it, as well as service and
maintenance engineers.

Article no. Product

7NGO31.. TH320 with 4 to 20 mA/HART

7NGO041.. TH420 with 4 to 20 mA/HART

7NGO032.. TR320 with 4 to 20 mA/HART

7NGO042.. TR420 with 4 to 20 mA/HART

7NGO034.. TF320 single chamber enclosure with 4 to 20 mA/HART
7NGO044.. TF420 single chamber enclosure with 4 to 20 mA/HART
7NGO035.. TF320 two-chamber enclosure with 4 to 20 mA/HART
7NGO045.. TF420 two-chamber enclosure with 4 to 20 mA/HART
7NG3211-0.... TH100 with 4 to 20 mA

7NG3150-O0NNOO | TH100 Slim

7MF7902-1AD Local display

7NG3092-8KN USB modem and SIPROM T

2.2 Functional Safety Manual

You can find instructions and additional information regarding functional safety of the
SITRANS TH/TRITF 320/420 and SITRANS TS500 transmitters in the English edition of the
Functional Safety Manual Functional Safety Manual (https://www.siemens.com/
processinstrumentation/documentation). Document number: ASE41864869

2.3 Document history

The following table contains the major changes in the documentation compared to the previous
edition.

Edition Comment
0712021 SITRANS TH100 Slim adopted
Certificates and approvals revised

01/2021 Revised technical data on certificates and approvals

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Introduction

2.7 Security information

2.4 Product compatibility

The following table describes the compatibility between the edition of this manual, the device
version, the engineering system and the associated EDD.

Manual | Comments Device version Compatible version of device integration package
edition
07/2021 | New device fea- | HART 7 SIMATIC PDM V9.1 EDD: 01.00.00 or higher
3(8/2020 tures THITR320/420:01.02.xx or high- | AMS Device Manager V13.3 | EDD: 01.00.01 or higher
er DTM EDD: 01.00.01 or higher
TF320/420: 01.01.01 or higher 'gia|q communicator FC EDD: 01.00.01 or higher
3751475
2.5 USB modem: Information on industrial use
NOTICE

Use in a domestic environment

This Class A Group 1 equipment is intended for use in industrial areas.

In a domestic environment this device may cause radio interference.

2.6 Checking the consignment

1. Check the packaging and the delivered items for visible damages.

2. Report any claims for damages immediately to the shipping company.
3. Retain damaged parts for clarification.
4

. Check the scope of delivery by comparing your order to the shipping documents for
correctness and completeness.

A\ WarNING

Using a damaged or incomplete device

Risk of explosion in hazardous areas.

¢ Do not use damaged or incomplete devices.

2.7 Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Introduction

2.9 Notes on warranty

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,

machines and networks. Such systems, machines and components should only be connected to
anenterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit
https:/lwww.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under
https://lwww.siemens.com/industrialsecurity.

2.8 Transportation and storage
To guarantee sufficient protection during transport and storage, observe the following:
¢ Keep the original packaging for subsequent transportation.
* Devices/replacement parts should be returned in their original packaging.

¢ If the original packaging is no longer available, ensure that all shipments are properly
packaged to provide sufficient protection during transport. Siemens cannot assume liability
for any costs associated with transportation damages.

NOTICE

Insufficient protection during storage

The packaging only provides limited protection against moisture and infiltration.
* Provide additional packaging as necessary.

Special conditions for storage and transportation of the device are listed in Technical data
(Page 199).

2.9 Notes on warranty

The contents of this manual shall not become part of or modify any prior or existing agreement,
commitment or legal relationship. The sales contract contains all obligations on the part of
Siemens as well as the complete and solely applicable warranty conditions. Any statements
regarding device versions described in the manual do not create new warranties or modify the
existing warranty.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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2.9 Notes on warranty

The content reflects the technical status at the time of publishing. Siemens reserves the right to
make technical changes in the course of further development.
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Safety notes 3

3.1 Prerequisites for safe use

This device left the factory in good working condition. In order to maintain this status and to
ensure safe operation of the device, observe these instructions and all the specifications relevant
to safety.

Observe the information and symbols on the device. Do not remove any information or symbols
from the device. Always keep the information and symbols in a completely legible state.

3.1.1 Warning symbols on the device

Symbol | Explanation

: Consult operating instructions

3.1.2 Laws and directives

Observe the safety rules, provisions and laws applicable in your country during connection,
assembly and operation. These include, for example:

¢ National Electrical Code (NEC - NFPA 70) (USA)

e (Canadian Electrical Code (CEC) (Canada)

Further provisions for hazardous area applications are for example:
e |EC 60079-14 (international)

e EN60079-14 (EU)

3.1.3 Conformity with European directives

The CE mark on the device is a sign of conformity with the following European directives:

Electromagnetic compatibili- Directive of the European Parliament and of the Council on the

ty EMC harmonization of the laws of the Member States relating to elec-
2014/30/EU tromagnetic compatibility

Atmosphere explosible ATEX Directive of the European Parliament and of the Council on the
2014/34/EU harmonization of the laws of the Member States relating to

equipment and protective systems intended for use in potentially
explosive atmospheres

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Safety notes

3.3 Use in hazardous areas

The applicable directives can be found in the EU conformity declaration of the specific device.

3.1.4 Improper device modifications

A\ WArNING

Improper device modifications

Risk to personnel, system and environment can result from modifications to the device,
particularly in hazardous areas.

¢ Only carry out modifications that are described in the instructions for the device. Failure to
observe this requirement cancels the manufacturer's warranty and the product approvals.

3.2 Requirements for special applications

Due to the large number of possible applications, each detail of the described device versions for
each possible scenario during commissioning, operation, maintenance or operation in systems
cannot be considered in the instructions. If you need additional information not covered by
these instructions, contact your local Siemens office or company representative.

Note
Operation under special ambient conditions

We highly recommend that you contact your Siemens representative or our application
department before you operate the device under special ambient conditions as can be
encountered in nuclear power plants or when the device is used for research and development
purposes.

3.3 Use in hazardous areas

Qualified personnel for hazardous area applications

Persons who install, connect, commission, operate, and service the device in a hazardous area
must have the following specific qualifications:

* They are authorized, trained or instructed in operating and maintaining devices and systems
according to the safety regulations for electrical circuits, high pressures, aggressive, and
hazardous media.

* They are authorized, trained, or instructed in carrying out work on electrical circuits for
hazardous systems.

* They are trained or instructed in maintenance and use of appropriate safety equipment
according to the pertinent safety regulations.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Safety notes

3.3.1

See also

3.3 Use in hazardous areas

A\ WArNING

Use in hazardous area

Risk of explosion.
* Only use equipment that is approved for use in the intended hazardous area and labeled
accordingly.

¢ Do not use devices that have been operated outside the conditions specified for hazardous
areas. If you have used the device outside the conditions for hazardous areas, make all Ex
markings unrecognizable on the nameplate.

A\ WARNING

Loss of safety of device with type of protection "Intrinsic safety Ex i"

If the device or its components have already been operated in non-intrinsically safe circuits or
the electrical specifications have not been observed, the safety of the device is no longer
ensured for use in hazardous areas. There is a risk of explosion.

» Connect the device with type of protection "Intrinsic safety" solely to an intrinsically safe
circuit.

¢ Observe the specifications for the electrical data on the certificate and/or in Technical data
(Page 199).

Special conditions for use of SITRANS TF

A\ WARNING

Special conditions for use of SITRANS TF with flameproof enclosure "Ex d" type of
protection and "Ex t" dust protection

¢ Observe the ambient temperature, the type of protection and the electrical data in the
certificate of the SITRANS TF device and/or in the chapter Technical data (Page 199).

¢ The sealing plug and the thread adapter (components) can be used for installation in
electrical equipment of flameproof "Ex d" type of protection of groups lIA, 1B, lIC as well as
dust protection by enclosure "Ex t" type of protection.

¢ Atambient temperatures = 60 °C, heat-resistant cables with a temperature rating of at least
20 K above ambient temperature must be used.

¢ Do notrepairflameproof joints. Flameproof joints are, for example, threaded inlets for cable
glands.

* Risk of explosion in hazardous areas if electrostatic charges develop, for example, when
cleaning plastic surfaces with a dry cloth. Prevent electrostatic charging in hazardous areas.

Accessory part sealing plug / thread adapter (Page 235)

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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3.3 Use in hazardous areas

32

A\ WArRNING

Incorrect mounting of temperature sensors on SITRANS TF

Risk of explosion in hazardous areas. If you attach a temperature sensor to an explosion-proof
SITRANS TF enclosure via the cable inlet, you must observe the special conditions.

e Observe the ambient temperature, the type of protection and the electrical data in the
certificate of the SITRANS TF device and/or in the chapter Technical data (Page 199).

¢ The medium temperature influences the ambient temperature of the SITRANS TF device. If
necessary, reduce the ambient temperature for the SITRANS TF. Refer to the information on
the nameplate and/or in Technical data (Page 199).

¢ Theinstallation of a temperature sensor may increase the volume for the pressure-resistant
enclosure.

¢ Arrange to have the installation of a temperature sensor on a SITRANS TF evaluated by an
accredited approval body.

@ Yellow area = additional volume when connecting a temperature sensor to a SITRANS TF double
chamber housing

A\ wArNING

Use of incorrect device parts in potentially explosive environments

Devices and their associated device parts are either approved for different types of protection
or they do not have explosion protection. There is a risk of explosion if device parts (such as
covers) are used for devices with explosion protection that are not expressly suited for this type
of protection. If you do not adhere to these guidelines, the test certificates and the
manufacturer warranty will become null and void.

¢ Use only device parts that have been approved for the respective type of protection in the
potentially explosive environment. Covers that are not suited for the "explosion-proof" type
of protection are identified as such by a notice label attached to the inside of the cover with
"Not Ex d Not SIL".

¢ Do not swap device parts unless the manufacturer specifically ensures compatibility of
these parts.
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Description 4

4.1 SITRANS TH100/TH100 Slim

4.1.1 Application range

Area of application SITRANS TH100

The SITRANS TH100 transmitter can be used in all fields. Its compact size means that it can be
installed in connection heads of type B (DIN 43729) or larger. The following sensor can be
connected:

* RTD Pt100

The output signal is a load-independent direct current of 4 to 20 mA which is proportional to the
temperature.

Explosion-proof transmitters can be installed and operated within potentially explosive
atmospheres in compliance with the information given in the relevant certificates and approvals
and in these Operating Instructions.

* Transmitter with two-wire technology

* Installation in connection head of type B (in accordance with DIN 43729) or larger, oron a
DIN rail

* Programming, e.g. of sensor connection and measuring range

* Intrinsically-safe and non-sparking version for use in hazardous areas

Area of application SITRANS TH100 Slim

The SITRANS TH100 Slim transmitter can be used in combination with Pt100 compact resistance
thermometers for temperature measurement in all industries. Thanks to its compact design, it
can be mounted to all kinds of designs.

The output signalis a load-independent direct current of 4 to 20 mA which is proportional to the
temperature.

Parameterization isimplemented over the PCusing the parameterization software SIPROM T and
the modem for SITRANS TH100/TH200. If you already have a "Modem for SITRANS TK" (article
number 7NG3190-6KB), you can continue to use this for parameterization of the SITRANS
TH100.
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Description
4.1 SITRANS TH100/TH100 Slim

4.1.2 Structure

SITRANSTH100 SITRANS TH100 Slim

@ 1(+)and 2 TH100: Output terminals: Power supply U,,,, output current I,
) TH100 Slim: M12 device plug
@ 3,4,5,and6 TH100: Input terminals for Pt100
TH100 Slim: Soldering points for Pt100
@ Mounting screw M4x25
N. C. Points are not occupied.
(not
connec-
ted)

Figure 4-1  SITRANS TH100/TH100 Slim design
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Description
4.1 SITRANS TH100/TH100 Slim

4.1.3 Nameplate layout SITRANS TH100

[ f

_SIEMENS LSITRANS TH100 7NG3211-0AN00-Z
_D-76181 Karlsruhe 4..20mA XXXXXXXXXXXXXXXXXXXXXXXX——@

Serial-No.: nnn/nnnnnnnn
Made in XXXXXXX [HW: nn.nn_ FW: nn.nn.nn A c I€nnnn

66 6 b o

Hardware change

799

Product name

Article number Serial number

©EQ

Additional data, optional Place of manufacture

CE marking with ID number of the named test- Manufacturer's address
ing authority

)

Read the operating instructions Manufacturer

@O OO

Firmware revision
Figure 4-2  Example of nameplate with general information

——
Tag: 0000000

Description: 3000000000000¢
Message: X0000000000000000XXX.

11 GExiallCT6...T4 GaTa:-20°C...+40/60°C Electrical data Emr:m%

12 (1) G Exib [ia Ga] IIC T6...T4 Gb Ta:-40°C...+55/85°C  are given in @f N

DEKRA 21ATEX0033X || 3 G ExiclIC T6..T4Gc; 13 GExeclICT6...T4 Ge the certificate [H[\\\ /
GYJ20.1302x  DEKRAZIATEX0034X 1 5 1y Ey ig []IC Db BEFORE INSTALLATION, PERMANENTLY MARK THE TYPE _

OF PROTECTION WHICH IS USED.
[€—o

SITRANSTH100

@ Conformity with country-specific directives

@ Designation
@ Information on customer-specific configuration
Figure 4-3  Example of nameplates with approval information

4.1.4 Mode of operation TH100/TH100 Slim

The following function block diagram clarifies the transmitter's mode of operation:

The signal delivered by an RTD Pt100 (two-wire, three-wire, four-wire system) is amplified in the
input stage. The voltage that is proportional to the input variable is then converted into digital
signals by a multiplexer in an analog-to-digital converter. These are converted in the
microcontroller in accordance with the sensor characteristic and further data, e.g. measuring
range or damping.

The signal prepared in this manner is then converted in a digital-to-analog converter into a load-
independent direct current of 4 to 20 mA.
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4.1 SITRANS TH100/TH100 Slim
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The input and output circuits are each protected against electromagnetic interference through
the use of EMC filters.

@ Uref

Ic

- ® ® ®
@ AD
Pt100 4 |EMC
MUX
; uC
D/A
?Uref
+1
» U | EMC_2 R 4 ...20mA o Uaux, lout
2
©,
RTD Pt100 pC  Microcontroller: Arithmetic func-
tions and saving of all parameters
EM Input stage with protection compo- D/A Digital-to-analog converter

© PO ©®

A/ID

Figure 4-4

nents

Constant current source
Multiplexer

Analog-to-digital converter

Function chart for SITRANS TH100

@O QO ®

®

Power supply (U,,)/ output current (Ioy,)

EMC Output stage with protection compo-
2 nents

U Voltage converter, current converter,
constant voltage source, and refer-
ence voltage source
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4.2 SITRANS TH320/TH420

d ®
AD
5
@ ptioo , | Emc_1
MUX
; @ |6
D/A ®©
+
U EMC_2 T 4..20mA O U lou
> O
® @
@ RTD Pt100 @ D/IA  Digital-to-analog converter
@ EMC_ Input stage with protection compo- @ Power supply (U,,)/ output current (I,,,)
1 nents
@ MUX  Multiplexer EMC_ Output stage with protection com-
2 ponents
@ AID Analog-to-digital converter @ U es Voltage converter, current convert-

er, constant voltage source, and
reference voltage source
@ pC Microcontroller: Arithmetic func-
tions and saving of all parameters
Figure 4-5  Function chart for SITRANS TH100 Slim

4.2 SITRANS TH320/TH420
4.2.1 Application
SITRANS TH320

The SITRANS TH320 transmitter can be used in all sectors. Its compact size means that it can be
installed in connection heads of type B (DIN 43729) or larger. Due to its universal input stage,
the following sensors and signal sources can be connected:

¢ Resistance thermometer (2-wire, 3-wire, 4-wire connection)
¢ Thermocouples

e Linear resistance, potentiometer and DC voltage sources
Without HART communication interface:

* The output signal is a load-independent direct current from 4 to 20 mA in accordance with
the input characteristic.
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4.2 SITRANS TH320/TH420

SITRANS TH420
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With HART communication interface:

* The output signal is a load-independent direct current from 4 to 20 mA in accordance with
the input characteristic, superimposed by the digital HART signal.

Transmitters of the "Intrinsic safety or Zone 2 increased safety" type of protection can be installed
in hazardous areas. The device meets the requirements of the EU Directive 2014/34/EU (ATEX),
the FM and CSA regulations as well as other national approvals, e.g. EACEx, NEPSI, Inmetro.

The SITRANS TH420 transmitter with two inputs can be used in all sectors. Its compact size
means that it can be installed in connection heads of type B (DIN 43729) or larger. Due to its
universal input module, the following sensors and signal sources can be connected in redundant
operation (high input availability):

e 2 resistance thermometers (2-wire, 3-wire, 4-wire connection)

e 2 thermocouples

e 1 thermocouple and 1 resistance thermometer (2-, 3-, 4-wire connection)
e 2 linear resistors, potentiometer and DC voltage sources

The output signal is a load-independent direct current from 4 to 20 mA in accordance with the
input characteristic, superimposed by the digital HART signal.

The dual input mode also supports drift detection of the inputs, whereby maintenance intervals
can be more easily planned.

Transmitters of the "Intrinsic safety or Zone 2 Increased Safety" type of protection can be
installed in hazardous areas. The device meets the requirements of the EU Directive 2014/34/EU
(ATEX), the FM and CSA regulations as well as other national approvals, e.g. EACEx, NEPSI,
Inmetro.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description
4.2 SITRANS TH320/TH420

4.2.2 Structure

v

5 [
[ Che

(=] [°]
[~ [e]

Extension port terminal number 1

Meaning of the jumper positions (Page 40)
Test terminals (Page 42)

1(H)and 2 (-) Output terminals
3,4,5,and 6 Input terminals TH320
3,4,5,6,7,8and 9 Input terminals TH420
Mounting holes

LED

Mounting screw M4

Lock washer DIN 6799 - 3.2 A2

Figure 4-6  SITRANS TH320/TH420 design

P00 GO0 Og 2

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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4.2 SITRANS TH320/TH420

4.2.3 Meaning of the jumper positions

The device has two internal jumpers.
[e]

H
-
H
.

H
!
H
!

-]
[=]
-]
[=]

H
H

Delivery state Write protection enabled Fault current = 21 mA

(No Function) (Write Protect) in accordance with

Fault current < 3.6 mA Introduction (Page 176) NAMUR NE43

in accordance with (Safe State)

NAMUR NE43 A fault current = 21 mA is not

permissible for operation of
the device with functional safe-
ty. Functional safety cannot be
activated with a fault current
=21 mA.

4.2.4 Nameplate layout SITRANS TH320/420

C? ] C?
s (€ © A @00 N 6 ¥ i
T~ SITRANS TH320 HART > DE-76181
= D £ XXXXXX DEKRATTATEXO116X  pererto. C - US  APPROVED 1

IECEx DEK 17.0054X Karlsruhe
nnnnnnnnnnnn ; (:)
Made in Denmark

FM18US0046X ~ HAHMO LICBI
XXXXXXXXXXXX ASE43700604A-2018X A5E41865021 Con1861385  FMIBUN009CK  eTCRU C-DEARB7Bo1162  OV/IB1060X T B X

ééé@

Conformity with country-specific guidelines

i

Manufacturer's address

Place of manufacture

Read the compact operating instructions

CE marking with ID number of the named testing authority
Serial number

First two digits = year of manufacture

Device version

Product name

PO @VEWEE

Manufacturer
Figure 4-7  Example of nameplate for SITRANS TH with approval information

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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(xS) YSN/JO003725

i

Q)

“ABS i

Article number

SET RANGE: Xxxxx ... x00xxx XxxFAULT CURRENT
DESCRIP TOR:XXXXXXXXXXXXXXXX XX XXmA

(1P) 7NG0310-0BA00-0AAQ-Z

C20+V62+Y21+Y51+W6E2+Y22+Y52+Y98+Y99
TAG XXXOXKXXXKIXKKXXKKXXXKXXXKXXXKK

4.2 SITRANS TH320/TH420

@ QR code for mobile website with device-specific information about the product

Figure 4-8

4.2.5 LED function

Description

Example of nameplate on the base of the SITRANS TH with general information

The integrated LED on the transmitter indicates errors according to NAMUR NE44 and NE107.

LED
State Operating state Color
Device OK On Green
No power supply Off -
Display of faults independent of the device, | Flashing Red
e.g. wire break, sensor short circuit, violation
of sensor limits
Device error On Red

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description
4.2 SITRANS TH320/TH420

4.2.6 Test terminals

Description

The test terminals allow for direct measurement of the loop current without impairing the loop
integrity. When using the test terminals, the temperature transmitter must be connected to the
power supply.

Receiving
Equipment

+V
o supply

‘Input

> 250 Q, <1100 Q

Isolating power :
supply for example !
SITRANS 1100

Figure 4-9  Test terminals

Warning! Only use certified testing devices for installation in hazardous areas.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.2.7 How TH320 works

4.2 SITRANS TH320/TH420

The functional principle is described below based on the function chart.

SITRANS TH320

@2 D o
@Cﬂ’ AD,_ pC1:|@|: nez — =/,

Galvanic isolation

Extension port
Test terminals
Output

pMC2  Microcontroller, on the pri-

mary side
D/IA
U Supply voltage

Digital-to-analog converter

loe  Output current
Figure 4-10  Function chart for SITRANS TH320

Input

A/ID  Analog-to-digital converter

pC1  Microcontroller, on the secondary side

« Input (&) for connecting different signal sources. Section: Input (Page 207).

* This signal is converted to a digital signal in an analog-to-digital converter (A/D).

* Thedigital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected

to match the input characteristic.

* The digital signal is transferred via the galvanic isolation (5) to the microcontroller (uC2) on

the primary side.

e The analog output value is calculated in the microcontroller (uC2) on the primary side. The
functional status is indicated by LED (1) and the communications data is prepared.

* The digital-to-analog converter (D/A) subsequently converts the signal into the output

current @ of 4 to 20 mA.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD
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Description

4.2 SITRANS TH320/TH420

4.2.8 How

TH420 works

The functional principle is described below based on the function chart.

®

®OOO

iﬁ SITRANS TH420 @%) @
! _Jo)
C@ o
! Ty +)
s | A D e | < 0
CE o[ HCT AL wC2 1 S, | 4..20mA Ui, ®
i ® i 2()
|
LED @ Galvanic isolation
Extension port @ Input
Test terminals AID Analog-to-digital converter
Output pci Microcontroller, on the secon-
dary side

pMC2  Microcontroller, on the pri-
mary side

D/IA Digital-to-analog converter
u Supply voltage
e  Output current

Figure 4-11 Function chart for SITRANS TH420/TR420

44

Input (&) for connecting different signal sources. Section: Input (Page 207).
This signal is converted to a digital signal in an analog-to-digital converter (A/D).

The digital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected
to match the input characteristic.

The digital signal is transferred via the galvanic isolation (5) to the microcontroller (uC2) on
the primary side.

The analog output value is calculated in the microcontroller (uC2) on the primary side. The
functional status is indicated by LED (1) and the communications data is prepared.

The digital-to-analog converter (D/A) subsequently converts the signal into the output
current @ of 4 to 20 mA.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.2 SITRANS TH320/TH420

4.2.9 HART communication
4.2.9.1 HART communication with supply from voltage source
+ ® O
UEUX
- 1
—® I o
R,.,>250 Q< 1100 Q
SITRANS TH320 TH420
SITRANS TR320 TR420
or

HART communicator

[mm]

]

i

Figure 4-12  HART communication with supply from voltage source

HART modem

RS-232 or USB

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART

Operating Instructions, 07/2021, A5E41864807-AD
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Description
4.2 SITRANS TH320/TH420

4.2.9.2 HART communication with supply via isolating power supply

Feed splitter
for example SITRANS 1100

- . ! ©
‘ ‘ Uaux

\ \

| - —+_}—o

‘ | R,. > 250 Q< 1100 Q
*—o \
SITRANS TH320 TH420 \ HART sockets |
SITRANS TR320 TR420 ® \ ©, ® |
| |
| |

HART modem |“—L| RS-232 or USB |:|

|:| HART field communicator

PC

@ Only intrinsically safe HART communicators or HART modems are allowed to be used with an intrinsically safe power
supply.

@ HART communication via HART jacks of isolating power supply

@ Load = 250 Q only relevant if HART communication takes place via this branch. Otherwise, load of 0 to 650 Q for ver-
sions (1) or

Figure 4-13  HART communication with supply via isolating power supply

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.3 SITRANS TR320/TR420

4.3 SITRANS TR320/TR420
4.3.1 Application
SITRANS TR320

SITRANS TR420

SITRANS TR320 transmitters can be used in all sectors. Their compact design enables simple
mounting on standard DIN rails on-site in protective boxes or in control cabinets. Due to its
universal input stage, the following sensors and signal sources can be connected:

¢ Resistance thermometer (2-wire, 3-wire, 4-wire connection)
e Thermocouples

e Linear resistance, potentiometer and DC voltage sources
Without HART communication interface:

* The output signal is a load-independent direct current from 4 to 20 mA in accordance with
the input characteristic.

With HART communication interface:

* The output signal is a load-independent direct current from 4 to 20 mA in accordance with
the input characteristic, superimposed by the digital HART signal.

Transmitters of the "intrinsically safe or Zone 2 increased safety" type of protection can be
installed in hazardous areas. The device meets the requirements of the EU Directive 2014/34/EU
(ATEX), the FM and CSA regulations as well as other national approvals, e.g. EACEx, NEPSI,
Inmetro.

SITRANS TR420 transmitters with two inputs can be used in all sectors. Their compact design
enables simple mounting on standard DIN rails on-site in protective boxes or in control cabinets.
Due to its universal input stage, the following sensors and signal sources can be connected:

e 2 resistance thermometers (2-wire, 3-wire, 4-wire connection)

e 2 thermocouples

* 1 thermocouple and 1 resistance thermometer (2-, 3-, 4-wire connection)
e 2 linear resistors, potentiometer and DC voltage sources

The output signal is a load-independent direct current from 4 to 20 mA in accordance with the
input characteristic, superimposed by the digital HART signal.

The dual input mode also supports drift detection of the inputs, whereby maintenance intervals
can be more easily planned.

Transmitters of the "intrinsically safe or Zone 2 increased safety" type of protection can be
installed in hazardous areas. The device meets the requirements of the EU Directive 2014/34/EU
(ATEX), the FM and CSA regulations as well as other national approvals, e.g. EACEx, NEPSI,
Inmetro.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.3 SITRANS TR320/TR420

SIEMENS SIEMENS C?
2 J2
d Pin 1 21 Write Protect
(T & e e g
=1 Sofe Stat
9 ‘ X4 k‘.‘.} (XX X) oo S
& ° 0000
o
X . °
. ('}
[
LGt PB1
= O O O
(]
X2
! [ )
& ‘ 2
LL
LE X3
SIEMENS TR320/TR420
@ 1(H+)and 2 (-) Test terminals (Page 51)
@ 3(+)and4 () Output terminals
3 D
@ 5,6,7,and 8 Input terminals TR320
@ 5,6,7,8,9,10,11 Input terminals TR420
and 12

®

Extension port terminal number 1
Meaning of the jumper positions (Page 49)
Figure 4-14  SITRANS TR320/TR420 design

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description
4.3 SITRANS TR320/TR420

4.3.3 Meaning of the jumper positions

The device has two internal jJumpers.

H
-
H
.
H
.

H
!
H
!
H
!

-]
[=]
-]
[=]
-]
[=]

H
H

Delivery state Write protection enabled Fault current = 21 mA

(No Function) (Write Protect) in accordance with

Fault current < 3.6 mA Introduction (Page 176) NAMUR NE43

in accordance with (Safe State)

NAMUR NE43 A fault current = 21 mA is not

permissible for operation of
the device with functional safe-
ty. Functional safety cannot be
activated with a fault current
> 21 mA.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
Operating Instructions, 07/2021, A5E41864807-AD 49



Description

4.3 SITRANS TR320/TR420

43.4 Nameplate layout SITRANS TR
@ SIEMENS
~ SITRANS TR320 HART SIL
@__- (1) 7NG0320-0BA00-ONAO-Z
C20
. 111G Exiall CT6/T5/T4 Ga or Seguranga
112(1) G Exib [ia Ga] IIC T6/T5/T4 Gb
111D ExialllCDa/lM1 ExialMa >
113G ExiclICT6ITSIT4 Ge =i DEKRA
13¢ B niic Termsima oc DEK17.000x%
113G ExeclICT6/T5/T4 Ge
NiAW, L1012, G ABC, TaT3Ts ®
il ! ' APPROVED ~ _|
A T N ©)
NI, CL1, DIV 2, GP ABCD, T6IT5/T4
: AEX/Ex nA [ICT6IT5/T4 Ge
I (5) PQAIHD161981113 REFERTO:ASEMSSSDZW_ C
- DV: XX.XX.XX
c € GY)18.1061X EH[ [
DEKRA 17ATEX81;6XX CCUS HAHHO LB x
A5E4370060AA 2018X CSA 1861385  NeTCRU C- DE.AA87.8.01162
Siemens AG DE-76181 Karlsruhe __®
Made in Denmark
@ Manufacturer @ CE marking with ID number of the
named testing authority
@ QR code for mobile website with device-spe- Device version
cific information about the product
@ Conformity with country-specific guidelines @ Serial number
First two digits = year of manufacture
@ Read the compact operating instructions Ex marking
@ Manufacturer's address @ Article number
@ Place of manufacture @ Product name
Figure 4-15  Example of nameplate for SITRANS TR with approval information
4.3.5 LED function
Description
The integrated LED on the transmitter indicates errors according to NAMUR NE44 and NE107.
LED
State Operating state Color
Device OK On Green
No power supply Off -
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Description
4.3 SITRANS TR320/TR420

LED
State Operating state Color
Display of faults independent of the device, | Flashing Red
e.g. wire break, sensor short circuit, violation
of sensor limits
Device error On Red

See also

Instructions and manuals (http://www.siemens.com/processinstrumentation/documentation)
4.3.6 Test terminals
Description

The test terminals allow for direct measurement of the loop current without impairing the loop
integrity. When using the test terminals, the temperature transmitter must be connected to the
power supply.

1 Safearea Receiving
oD Equipment

+V
o supply

06

2 3 4
2=

‘ Input

R,.,> 250 Q, <1100 Q

Isolating power !
SIEMENS supply for example
SITRANS SITRANS 1100 :
TRA20 | et !

HART

b &7 8
g 10 n 2

Figure 4-16  Test terminals

Warning! Only use certified testing devices for installation in hazardous areas.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description
4.3 SITRANS TR320/TR420

4.3.7 How TR320 works

The functional principle is described below based on the function chart.

iﬁ SITRANS TR320 é) @
i i
i —02()
| —1®
P i P 3 (+)
® CE A o[ HCT AL w2 y A o I 4..20mA Ou,lom@
i ® I 4()
|
@ LED @ Galvanic isolation
@ Test terminals @ Input
@ Output AID  Analog-to-digital converter
pHC2  Microcontroller, on the pri- pC1  Microcontroller, on the secondary side
mary side

D/A  Digital-to-analog converter
U Supply voltage

loe  Output current
Figure 4-17  Function chart for SITRANS TR320

« Input (&) for connecting different signal sources. Section: Input (Page 207).
* This signal is converted to a digital signal in an analog-to-digital converter (A/D).

» Thedigital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected
to match the input characteristic.

« The digital signal is transferred via the galvanic isolation () to the microcontroller (uC2) on
the primary side.

» The analog output value is calculated in the microcontroller (uC2) on the primary side. The
functional status is indicated by LED (1) and the communications data is prepared.

* The digital-to-analog converter (D/A) subsequently converts the signal into the output
current @ of 4 to 20 mA.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.3.8

How TR420 works

4.3 SITRANS TR320/TR420

The functional principle is described below based on the function chart.

®

OO

(5
(1

|

1
i
z

Test terminals

SITRANS TR420

x @
|
—b20)
4(:51(+)@
o[ HCt [ we2 (v | 4 20mA OU,IM@
@ | 4()
|

Output
pHC2 Microcontroller, on the pri-
mary side
D/A Digital-to-analog converter
u Supply voltage
le  Output current
Figure 4-18  Function chart for SITRANS TH420/TR420

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART

Galvanic isolation

Input
AID Analog-to-digital converter
pcC1 Microcontroller, on the secondary

side

Input (&) for connecting different signal sources. Section: Input (Page 207).

This signal is converted to a digital signal in an analog-to-digital converter (A/D).

The digital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected
to match the input characteristic.

The digital signal is transferred via the galvanic isolation (4) to the microcontroller (uC2) on
the primary side.

The analog output value is calculated in the microcontroller (uC2) on the primary side. The
functional status is indicated by LED (1) and the communications data is prepared.

The digital-to-analog converter (D/A) subsequently converts the signal into the output
current @ of 4 to 20 mA.

Operating Instructions, 07/2021, A5E41864807-AD
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4.3 SITRANS TR320/TR420

4.3.9 HART communication
4.3.9.1 HART communication with supply from voltage source
+ ® ® O
UEUX
R,.,>250 Q< 1100 Q

SITRANS TH320 TH420
SITRANS TR320 TR420

or

I—:” HART modem

=
HART communicator |:|

RS-232 or USB PC

Figure 4-19  HART communication with supply from voltage source

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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4.3 SITRANS TR320/TR420

4.3.9.2 HART communication with supply via isolating power supply

Feed splitter
for example SITRANS 1100

- T ! ©
‘ ‘ UEUX

\ \

| - —+_}—o

‘ | R,.s > 250 Q<1100 Q
*—o \
SITRANS TH320 TH420 \ HART sockets |
SITRANS TR320 TR420 ® \ ©, ® |
| |
| |

HART modem |“—L| RS-232 or USB |:|

|:| HART field communicator

PC

@ Only intrinsically safe HART communicators or HART modems are allowed to be used with an intrinsically safe power
supply.

@ HART communication via HART jacks of isolating power supply

@ Load = 250 Q only relevant if HART communication takes place via this branch. Otherwise, load of 0 to 650 Q for ver-
sions (1) or

Figure 4-20  HART communication with supply via isolating power supply

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.4 SITRANS TF320/TF420

4.4 SITRANS TF320/TF420
4.4.1 Application
SITRANS TF320

SITRANS TF420

SITRANS TF320 can be used everywhere where temperatures need to be measured under
particularly adverse conditions and where a convenient local display is ideal. Which is why users
from all industries have opted for this field device. The rugged enclosure protects the electronics.
The stainless steel model is almost completely resistant to sea water and other aggressive
elements. The inner workings offer high measuring accuracy, universal input and a wide range
of diagnostic options.

SITRANS TF420 with its two sensor inputs can be used everywhere where temperatures need to
be measured without interruption under particularly adverse conditions and where a
convenient local display is ideal. Which is why users from all industries have opted for this field
device. The rugged enclosure protects the electronics. The stainless steel model is almost
completely resistant to sea water and other aggressive elements. The inner workings offer high
measuring accuracy, universal input and a wide range of diagnostic options.

44.2 Single chamber housing design

®OEE

Cover, optionally with an inspection window
Safety catch

Cable inlet, optionally with cable gland
Ground terminal

Nameplates

Display (optional)

Electrical terminal compartment

@@

Fixing screws for the display holder

Figure 4-21  SITRANS TF single chamber housing design
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4.4.3

4.4 SITRANS TF320/TF420

Nameplate layout SITRANS TF single chamber housing

O ol 6 g Lo

OO ©

@

Figure 4-22

PP 7

|

% Sl EMENS TEMPERATURE TRANSMITTER E

(S) N1J7002729 fi}

e | ST SITRANS TF320 HART SIL_ DEVICE VERSION: nn.nn.nn

O Siemens AG (1P) 7TNG0340-0BAO1-0AF0-Z
DE-76181 Karlsruhe ~ C11+C20+D30+E01+E53+Y01+Y15+Y16+Y18

Ub: DC 7.5...48V; l0: 4..20mA+HART  IP 66/68

FMxxUSxxxx CSA xxxxxxx  KCC-REM-549-
FMxxCAxxxx SITRANSTX

TAG: XXXXXKXXXXXKXXXXXKXXXXXKXXXXXXXXXXXX
DESCRIPTOR:  XXXXXXXXXXXXXXXX

MESSAGE: XXXXXKXXXXKXXXXXXXXXKXXXXXXXXXXX
SET RANGE:  XXXXX ... XXXXX XXX

INPUT 1: Pt100 IEC 3W

QR code for mobile website with device-
specific information about the product

Manufacturer

(S) Serial number
First two digits = year of manu-
facture

(1P) Article number

DEVICE  Device version

NO

Observe the compact operating instruc-
tions

Conformity with country-specific guidelines
Marking for hazardous area

CE marking with ID number of the named
testing authority

Place of manufacture
Manufacturer's address

Product name

Example of nameplate for SITRANS TF single chamber housing

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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4.4 SITRANS TF320/TF420

444 Dual chamber housing design

Cover over buttons

Cable inlet, optionally with cable gland

Cover (front), optionally with inspection window Cover (rear) for electrical terminal compartment

OIS,
@O

Local display (optional) Electrical terminal compartment

Connecting the SITRANS TF dual chamber housing
(Page 100)

Safety catch (back)

Ground terminal

Safety catch (front)
Retaining screw for rotation of the enclosure
Rotating the display (Page 76)

Mounting holes on the enclosure Nameplate

WV OO
@@ 6

Nameplate Screw for the cover over the buttons

Figure 4-23  Installation of SITRANS TF dual chamber housing

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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4.4.5

®O

®
®
®

Figure 4-24

RTTPTT

. sEmENs -

4.4 SITRANS TF320/TF420

Nameplate layout SITRANS TF dual chamber housing

= SITRANS TF320 HART SIL %
TEMPERATURE TRANSMITTER j

T (1P) 7NG0350-0BA02-0AF2-Z
A00+C11+C20+E01+E53+H01+Y01+Y16

+~ABS
& A\

T (S) YSN/H8213707 c € [H[
~ DEVICE VERSION: nn.nn.nn
TYPE OF PROTECTION: 1P66

T Ub: 10...48VDC; lo: 4...20mA+HART
= INPUT T: XXXXXXXXXXXXX X=XXX.XX

@

SITRANSTX

APPROVED __©
F

[ us
CSA XXXXXXX KCC-REM-549-

o}
o

MxxUSxxxx
FMxxCAXxxx

\@15 AG, DE-76181 Karlsruhe

5

Manufacturer

d
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Description

4.4 SITRANS TF320/TF420

4.4.6 How TF320 works

The functional principle is described below based on the function chart.

SITRANS TF320

SITRANS TH320

...........

® (I

LED
Local display
Test terminals

OOOEE

Load

Feed splitter, e.g. SITRANS 1100

L

___________________________________________________________________

HART modem
Computer

Galvanic isolation

©EOE

Input
AID Analog-to-digital converter
pcCi Microcontroller, on the secondary side

Figure 4-25  Function chart for SITRANS TF with SITRANS TH320
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Input 9 for connecting different signal sources. Section: Input (Page 207).
This signal is converted to a digital signal in an analog-to-digital converter (A/D).

The digital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected
to match the input characteristic.

The digital signal is transferred via the galvanic isolation (8) to the microcontroller (uC2) on
the primary side.

The analog output value is calculated in the microcontroller (uC1) on the primary side. The
functional status is indicated by LED (1 and the communications data is prepared.

The digital-to-analog converter (D/A) subsequently converts the signal into the output
current of 4 to 20 mA.

The power supply source is located in the output signal circuit.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.4 SITRANS TF320/TF420

4.4.7 How TF420 works

The functional principle is described below based on the function chart.

(E

__________ SITRANSTF420 |l
e R
1
i : £00000°C
i SITRANS TH420 ! :
e e - ___"_'L'.l'_"_' __________ 1
A D
@ = —{ Gt ] we2 | D
1
1
1
1

LED
Local display
Test terminals

OOOEE

Load

e 1

Feed splitter, e.g. SITRANS 1100

____________________________________________________________________

HART modem
Computer

Galvanic isolation

©EOE@

Inputs
AID Analog-to-digital converter
pcC1 Microcontroller, on the secondary side

Figure 4-26  Function chart for SITRANS TF with SITRANS TH420

Input © for connecting different signal sources. Section: Input (Page 207).
This signal is converted to a digital signal in an analog-to-digital converter (A/D).

The digital signal is evaluated in a microcontroller (uC1) on the secondary side and corrected
to match the input characteristic.

The digital signal is transferred via the galvanic isolation (8) to the microcontroller (uC2) on
the primary side.

The analog output value is calculated in the microcontroller (uC1) on the primary side. The
functional status is indicated by LED (1 and the communications data is prepared.

The digital-to-analog converter (D/A) subsequently converts the signal into the output
current of 4 to 20 mA.

The power supply source is located in the output signal circuit.
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Description

4.5 USB modem and SIPROM T

4.5 USB modem and SIPROM T

4.5.1 Applications

Use the USB modem only for the purposes specified in these instructions.

The USB modem with SIPROM T parameter assignment software is used for parameter
assignment and operation of the following temperature transmitters:

SITRANS TH100SIim/TH100/TH200/TH320 with 4 to 20 mA
SITRANS TR200/TR320 with 4 to 20 mA

SITRANS TF with SITRANS TH200

SITRANS TF320 with 4 to 20 mA

Connect the temperature transmitter to the PC via the USB modem. The required supply voltage
of the temperature transmitter is provided via the USB modem.

NOTICE

Improper use of the USB modem

The USB modem and the connected devices can be damaged.

Only use the USB modem for parameter assignment of the named Siemens temperature
transmitters.

Always use the SIPROM T parameter assignment software.
Refer to the information in section Technical data (Page 199).

Observe the technical data of the temperature transmitters in the associated operating
instructions. You can find the operating instructions on the Internet at Instructions and
manuals (http://www.siemens.com/processinstrumentation/documentation).

4,5.2 Product features

62

USB port (USB V1.1, compatible with USB 2.0)

Galvanic isolation between the PC and the temperature transmitter with parameters to be
assigned

Adherence to the Ex requirements for the connected temperature transmitters

Feeding of the USB modem with supply voltage directly from the USB port of the PC

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Description

4.5 USB modem and SIPROM T

4.5.3 Meaning of LEDs on the USB modem
LED on the USB Meaning
modem
Power LED lit The USB modem is connected to the USB port of the PC.

green.

The operating system of your PC is in normal state.

Power LED flashes
green.

The temperature transmitter is assigned parameters.

Power LED is not lit.

This PC is in the standby or idle state.

Comm LED is lit yel-
low.

The USB modem is restarted.

Comm LED flashes
yellow.

Data transfer from the PC to the USB modem.

Error LED is lit red.

Modem-internal errors (RAM errors) or a short-circuit at the modem terminals to the temperature trans-
former was detected during the parameter assignment operation.

All LEDs are not lit
up.

The firmware of the USB modem is being updated.

AIILEDs light up for
3s.

The firmware of the USB modem was successfully updated.

See also

Troubleshooting of USB modem (Page 198)
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Description
4.5 USB modem and SIPROM T

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
64 Operating Instructions, 07/2021, A5E41864807-AD



Installing/mounting

5.1 Basic safety notes

NOTICE

Direct sunlight
Damage to device.
The device can overheat or materials become brittle due to UV exposure.

* Protect the device from direct sunlight.

¢ Make sure that the maximum permissible ambient temperature is not exceeded. Refer to
the information in Technical data (Page 199).

5.1.1 ATEX/IECEx and others

5.1.1.1 Safety information for installation in "Intrinsic safety "ia/ib"

Zones 0, 1, 2, 20, 21, 22 and M1

General installation information

The first two digits of the serial number stand for the year of production. With aluminum
enclosures, you also have to make sure during installation that ignition sources due to sparks
caused by impact or friction are prevented. In the case of enclosures made of non-metallic
materials or painted metal, electrostatic charging must be prevented.

The distance between terminals, including the stripped core, must be a minimum of 3 mm from
each grounded metal part.

The test terminals allow for direct measurement of the loop current without impairing the loop
integrity. When using the test terminals, the transmitter must be connected to the supply
voltage. Only use certified testing devices for installation in hazardous areas. If the transmitter/
local displayis used in Ex nA or Ex ec protection type, it can no longer be used with intrinsic safety
afterwards.

Intrinsically safe circuits must withstand an insulation voltage of 500 V AC. The insulation
voltage is generated towards grounded enclosure parts, e.g. field housing or control cabinet.
Observe the installation requirements according to IEC/EN 60079-11 Section 6.3.13. These
requirements are met by the TF320 /420 temperature transmitters and the TS500 temperature
sensor from Siemens.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting

5.1 Basic safety notes

Note the following information for installation in a potentially explosive gas atmosphere:

The transmitter/local display must be installed in an enclosure of form B in accordance with
DIN 43729 or equivalent so that at least IP20 protection in accordance with IEC/EN 60529 is
guaranteed.

The enclosure must be suitable for the application and installed to meet the applicable
regulations.

Note the following information for installation in a potentially explosive dust atmosphere:

The transmitter/local display must be installed in a metal enclosure of form B in accordance with
DIN 43729 or equivalent so that at least IP6X protection in accordance with IEC/EN 60529 is
guaranteed.

The enclosure must be suitable for the application and installed to meet the applicable
regulations. Cable entries and dummy elements must meet the same requirements.

With dust deposits up to 5 mm, the maximum surface temperature on the outside of the
enclosure is 20 C higher than the maximum ambient temperature. Remove any dust deposits in
excess of 5 mm.

Note the following instructions for installation in mines:

The transmitter/local display must be installed in a metal enclosure which guarantees at least
IP6X protection in accordance with IEC/EN 60529.

Aluminum enclosure are not permitted in mines.

The enclosure must be suitable for the application and installed to meet the applicable
regulations.

Cable entries and dummy elements must meet the same requirements.

5.1.1.2 Safety information for installation in "Non-sparking nA/ec" and "Intrinsic safety ic"

Zones 2 and 22

66

General installation information

In the case of enclosures made of non-metallic materials or painted metal, electrostatic charging
must be prevented. At ambient temperatures = 60 °C, heat-resistant cables with a temperature
rating of at least 20 K above ambient temperature must be used.

The enclosure must be suitable for the application and professionally installed. With dust
deposits up to 5 mm, the maximum surface temperature on the outside of the enclosure is 20 C
higher than the maximum ambient temperature. Remove any dust deposits in excess of 5 mm.

The distance between terminals, including the stripped core, must be a minimum of 3 mm from
each grounded metal part.

A test connection is only permissible if the area is safe or the supply/output circuit and the
utilized ammeter are intrinsically safe.
Note the following information for installation in a potentially explosive gas atmosphere:

In "Ex ic" areas, the transmitter/local display must be installed in an enclosure that ensures at
least IP20 degree of protection according to IEC 60529 and that is suitable for the application
and is installed professionally.

In "Ex nA" and "Ex ec" areas, the transmitter/local display must be installed in an enclosure that
ensures at least IP54 degree of protection according to IEC 60079-0. In addition, the enclosure

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting

5.1 Basic safety notes

must have an internal Pollution degree 2 or better according to IEC 60664-1.
Cable entries and dummy elements must meet the same requirements.

Note the following information for installation in a potentially explosive dust atmosphere:

If the transmitter/local display is supplied with an intrinsically safe signal "ic" and has a
connection to anintrinsically safe signal "ic" (e.g. a passive device), it must be installed in a metal
enclosure form B according to DIN 43729 or equivalent that ensures at least IP6X degree of
protection according to IEC 60529.

Cable entries and dummy elements must meet the same requirements.

If the transmitter/local display is supplied with a non-sparking signal "nAlec" or has a connection
to a non-sparking signal, it must be installed in an enclosure that ensures at least IP6X degree
of protection according to IEC 60529 and that meets the requirements of protection type EX t.
Cable entries and dummy elements must meet the same requirements.

5.1.2 FM/CSA

5.1.2.1 Safety information for installation in "Intrinsic safety "ia"

Hazardous areas CL |, Div1, GP ABCD CL I, Zone 0 IIC

General installation information

¢ The installation must be carried out in accordance with the regulations of the US National
Electrical Code (NEC) or in Canada the Canadian Electrical Code (CEC).

¢ Devices with FM approval for intrinsic safety can be connected to barriers according to the
ENTITY CONCEPT. This concept allows the interconnection of approved transmitters,
measuring instruments and other devices in combinations that have not been specifically
investigated by FM, provided that the criteria of the authority are met. This combination is
intrinsically safe if the entity concept is acceptable to the authority responsible for the
installation.

¢ The entity concept comprises the following criteria: The intrinsically safe devices, with the
exception of barriers, must not be a power source. The maximum voltage Ui (Vmax), the
maximum current li (Imax) and the maximum power Pi (Pmax) that an intrinsically safe
device can receive without loss of intrinsic safety must be greater than or equal to the voltage
(Uo or Uoc or Vt), current (lo or Isc or It) and power values Po that can be supplied from the
barrier.

e The sum of the maximum unprotected capacitance (Ci) of each intrinsically safe device and
the connecting cables must be less than the capacitance (Ca) which can be safely connected
to the barrier.

e The sum of the maximum unprotected inductance (Li) of each intrinsically safe device and
the connecting cables must be less than the inductance (La) which can be safely connected
to the barrier.

¢ The entity parameters Uo, Voc or Vt and lo, Isc or It, as well as Ca and La for barriers are
communicated by the barrier manufacturer.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting

5.1 Basic safety notes

5.1.2.2

The transmitter/local display must be installed in a suitable enclosure that complies with the
installation requirements of the Canadian Electrical Code (CEC) or, in the USA, the National
Electrical Code (NEC).

In the case of enclosures made of non-metallic materials or painted metal, electrostatic
charging must be prevented.

Supply cables with a temperature rating of at least 5 C above ambient temperature must be
used.

WARNING: Intrinsic safety may be impaired when components are replaced.

Safety information for installation in "Non Incendive nA"

Hazardous areas CL |, Div 2, GP ABCD CL |, Zone 2 IIC

68

General installation information

The transmitter/local display must be installed in an enclosure that ensures at least IP54
degree of protection according to IEC 60529 and that is suitable for the application and is
installed professionally. Cable entries and dummy elements must meet the same
requirements.

In the case of enclosures made of non-metallic materials or painted metal, electrostatic
charging must be prevented.

Supply cables with a temperature rating of at least 5 C above ambient temperature must be
used.

WARNING: Replacement of components may impair suitability for Class |, Division 2 areas.

WARNING: Do not perform terminal connection work on equipment if the power has not been
switched off and the area has not been designated as safe.

Installation with "non incendive field wiring" protection type

The wiring concept for the "Non Incendive Field Wiring" type of protection allows the wiring of
devices with "Non Incendive Field Wiring" type of protection with associated devices of the same
type of protection or associated devices with "Intrinsic safety" type of protection or associated
devices that have not been specifically tested as a combined system, with an permissible wiring
procedure for unclassified installation locations, Voc < V.., Ca = Ci + Ceypie, La = Li + Legpie

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting
5.2 Installing SITRANS TH in a connection head

5.1.3 SITRANS TF

A\ WArNING

Unsuitable cables, cable glands and/or plugs

Risk of explosion in hazardous areas.

¢ Use only cable glands/plugs that comply with the requirements for the relevant type of
protection.

* Tighten the cable glands in accordance with the torques specified in Technical data
(Page 199).

¢ Close unused cable inlets for the electrical connections.

* When replacing cable glands, only use cable glands of the same type.

¢ After installation, check that the cables are seated firmly.

NOTICE

Use of line and cable entries made of plastic in hazardous areas

Device damage caused by impact at temperatures below -20 °C.
¢ Make sure that the line and cable entries are protected from impacts.

5.2 Installing SITRANS TH in a connection head
5.2.1 Installing SITRANS TH100/320/420 in the base of the connection head
Condition

The transmitter is only designed for installation in a type B connection head or larger.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting
5.2 Installing SITRANS TH in a connection head

Procedure
1. Place the springs on the fixing screws.

2. Secure the lock washers.

@ Transmitter
(3 Round plate (@)  Lock washer DIN 6799 - 3.2 A2
Figure 5-1  Securing the lock washer

3. Secure the transmitter with the fixing screws in the connection head base.

B

@ Transmitter

@ Connection head
Figure 5-2  Securing the transmitter in the connection head base

5.2.2 Installing SITRANS TH100/320/420 in the raised cover of the connection head

Condition

The transmitter is only designed for installation in a type B connection head or larger.
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Installing/mounting
5.3 Mounting SITRANS TH100/320/420 on DIN rail and G rail

Procedure
1. Place the springs on the fixing screws.
2. Secure the transmitter with the fixing screws in the connection head cover.
@ Transmitter @ Ceramic base of the measuring element
@ Connection head
Figure 5-3  Securing the transmitter in the connection head cover
5.3 Mounting SITRANS TH100/320/420 on DIN rail and G rail
Note
Fixing rings

The fixing rings included in the scope of delivery for the transmitter are not required for the
installation on DIN rails or G rails.

You can either install the transmitter on a 35 mm DIN rail or on a 32 mm G rail. DIN EN 60715
applies to DIN rails and G rails in this context. The DIN/G rail adapter required for installation can
be ordered as an accessory under the Order No. 7NG3092-8KA.

Adhere to the ambient conditions specified in the technical data.
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Installing/mounting
5.4 Installing SITRANS TR on DIN rail

Figure 5-4  Securing the transmitter on DIN rails

Figure 5-5  Securing the transmitter on G rails

5.4 Installing SITRANS TR on DIN rail

The transmitter is secured to a 35 mm DIN rail in accordance with DIN EN 60715.

Comply with the ambient conditions specified in the technical data.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting

5.5 Mounting the SITRANS TF single chamber housing

5.5 Mounting the SITRANS TF single chamber housing
5.5.1 Mounting the device on the wall or pipe
Procedure

Installation on a wall Installation on a pipe

@ Fastening holes for fastening to a wall or to the pipe clamp
@ Fastening holes for fastening the rail to the device
@ Pipe clamp

1. Use the fixing screws to fasten the bracket on the device.

2. Fasten the rail to the wall or to the pipe clamp.

5.5.2 Rotating the display

To read the display in any mounting position, you can rotate it by 360° in 90° steps.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Installing/mounting
5.6 Mounting the SITRANS TF dual chamber housing

Procedure
1. Use a 3 mm Allen key to loosen the safety catch.
2. Unscrew the cover.

3. Remove the display from the holder.

Figure 5-6  Remove the display
Rotate the display in 90° increments to the desired position.
Mount the display once again at the desired position.

Screw the cover back on as far as it will go.

N o Uk

Use a 3 mm Allen key to secure the safety catch.
See also

Single chamber housing design (Page 56)
Opening the device (Page 93)

5.6 Mounting the SITRANS TF dual chamber housing

5.6.1 Mounting device to a pole with mounting bracket

Introduction

The mounting holes in the bracket @ and the device enclosure @ determine the permitted
mounting positions.
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Installing/mounting
5.6 Mounting the SITRANS TF dual chamber housing

Procedure

@ Mounting holes on the enclosure @ Nut M8

@ Mounting holes in the mounting bracket (90° ro- @ Washer DIN 125 - 8.4

tatable)

@ Washer DIN 125 - 8.4 @ Pole clamp for mounting to pole

@ Fixing screws M8 or 5/16 UNF thread

Figure 57  Mounting device to a pole with mounting bracket

1. Push the enclosure @ onto the mounting bracket @

2. Secure the enclosure @ with the fixing screws @ and washers @ onto the mounting

bracket.

3. Secure the mounting bracket with pole clamp @ washers @ and nuts @ on the pole.
5.6.2 Mounting device to the wall with mounting bracket
Introduction

The mounting holes in the bracket @ and the device enclosure @ determine the permitted
mounting positions.
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Installing/mounting
5.6 Mounting the SITRANS TF dual chamber housing

Procedure
@ Mounting holes on the enclosure @ Fixing screws M8 or 5/16 UNF thread
@ Mounting holes in the mounting bracket @ Fixing screws
(90° rotatable)
(3  Washer DIN 125-8.4
Figure 5-8  Mounting device to the wall with mounting bracket
1. Push the enclosure @ onto the mounting bracket @
2. Secure the enclosure (D with the fixing screws (4) and washers 3) onto the mounting
bracket.
3. Secure the mounting bracket to the wall.
Use suitable fixing screws @
5.6.3 Rotating the display
To read the local display in any mounting position, you can rotate it incrementally 360°.
Procedure

1. Use a 3 mm Allen key to loosen the front safety catch.

2. Unscrew the front cover.
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Installing/mounting
5.6 Mounting the SITRANS TF dual chamber housing

3. Remove the local display from the holder.

Figure 5-9  Remove the local display

4. Rotate the local display in 90° increments to the desired position.
5. Mount the local display once again at the desired position.

6. Screw the front cover on as far as it will go.

See also
Dual chamber housing design (Page 58)
Opening the device (Page 100)
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Installing/mounting
5.8 Mount adapter for connector socket Han7D/Han8D

5.7 Mount adapter M20x1.5-PG13.5

a—= (4

@ Cable gland
@ Flat seal
(3  Adapter M20x1.5-PG13.5
@ O-ring
5.8 Mount adapter for connector socket Han7D/Han8D

Tools
e Torque wrench 35 width A/F

e Screw retainer finish (for example, Loctite 270)
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Installing/mounting

5.8 Mount adapter for connector socket Han7D/Han8D

Procedure
1. Clean the thread of the adapter and enclosure until free of dust and grease.

2. Fully insert the O-ring into the adapter.

— Make sure that the O-ring remains in the correct position ©O) during installation of the
adapter.

Apply the screw retainer finish to the thread of the adapter.
Turn the adapter clockwise by hand until tight.
Tighten the adapter with a torque of 5 Nm (+1).

o vk~ W

If necessary, adjust the position of the adapter until it is mounted in the following position:
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Installing/mounting

5.9 Removing

5.9

80

Removing

A\ WARNING

Incorrect disassembly

The following risks may result from incorrect disassembly:

- Injury through electric shock

- Risk through emerging media when connected to the process
- Risk of explosion in hazardous area

In order to disassemble correctly, observe the following:

¢ Before starting work, make sure that you have switched off all physical variables such as
pressure, temperature, electricity etc. or that they have a harmless value.

¢ If the device contains hazardous media, it must be emptied prior to disassembly. Make sure
that no environmentally hazardous media are released.

¢ Secure the remaining connections so that no damage can result if the process is started
unintentionally.
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Connecting

6.1 Basic safety notes

A\ WARNING

Connecting or disconnecting in explosive environments
Connecting or disconnecting a powered device in explosive environments can lead to an
explosion.

¢ Connect and disconnect in non-explosive environments.
- or_

¢ Remove power to the device before connecting or disconnecting in explosive atmosphere.

A\ WArNING

Lack of equipotential bonding

Risk of explosion through compensating currents or ignition currents through lack of
equipotential bonding.
e Ensure that the device is potentially equalized.

Exception: It may be permissible to omit connection of the equipotential bonding for devices
with type of protection "Intrinsic safety Ex i".

A\ WArNING

Loss of safety of device with type of protection "Intrinsic safety Ex i"

If the device or its components have already been operated in non-intrinsically safe circuits or
the electrical specifications have not been observed, the safety of the device is no longer
ensured for use in hazardous areas. There is a risk of explosion.

* Connect the device with type of protection "Intrinsic safety" solely to an intrinsically safe
circuit.

* Observe the specifications for the electrical data on the certificate and/or in Technical data
(Page 199).
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Connecting

6.1 Basic safety notes

82

A\ WArRNING

Unsuitable cables, cable glands and/or plugs

Risk of explosion in hazardous areas.

e Use only cable glands/plugs that comply with the requirements for the relevant type of
protection.

¢ Tighten the cable glands in accordance with the torques specified in Technical data
(Page 199).

* Close unused cable inlets for the electrical connections.
¢ When replacing cable glands, only use cable glands of the same type.
e Afterinstallation, check that the cables are seated firmly.

A\ WArNING

Improper power supply

Risk of explosion in hazardous areas as result of incorrect power supply.

* Connect the device in accordance with the specified power supply and signal circuits. The
relevant specifications can be found in the certificates, in Technical data (Page 199) or on
the nameplate.

NOTICE

Ambient temperature too high

Damage to cable sheath.

¢ At an ambient temperature = 60 °C (140 °F), use heat-resistant cables suitable for an
ambient temperature at least 20 °C (36 °F) higher.

A\ WArRNING

Connecting device in energized state

Risk of explosion in hazardous areas.
¢ Connect devices in hazardous areas only in a de-energized state.

Exceptions:

* Devices having the type of protection "Intrinsic safety Ex i" may also be connected in
energized state in hazardous areas.

e Exceptions for type of protection "Non-sparking nAlec" (Zone 2) are regulated in the
relevant certificate.
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Connecting

6.2 Connecting the TH100

Note
Improvement of interference immunity

Lay signal cables separate from cables with voltages > 60 V.

Use cables with twisted wires.

Keep device and cables at a distance from strong electromagnetic fields.

Take account of the conditions for communication specified in the Technical data (Page 199).

Use shielded cables to guarantee the full specification according to HART/PA/FF/Modbus/
EIA-485/Profibus DP.

6.2 Connecting the TH100

Requirement

If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 199).

Procedure

. Connect the input or inputs to terminals 3 to 6.

Figure 6-1  2-wire, 3-wire or 4-wire RTD

Connect the supply voltage to the terminals 1 (+) and 2 (-).
Take the polarity into account. The device has reverse polarity protection.

Uaux
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Connecting
6.3 Connecting TH100 Slim

6.3 Connecting TH100 Slim

Procedure
1. Solder points 3 to 6 to the Pt100.

w
w
oW
(o))

o
U o
ul
ul

v L 0

Pt100 Pt100 Pt100

2. Connect the M12 device plug to SITRANS TH100 Slim.
1(+)and 2 ()
Take the polarity into account. The device has reverse polarity protection.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting

n
N. C. Points are not used.
(not
con-
nec-
ted)
6.4 Connecting TH320

Requirement
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.5 Connecting TH420

Procedure
1. Connect the input or inputs to terminals 3 to 6.
2-wire, 3-wire or 4-wire RTD or TC (internal CJC or
linear resistance external 2-wire or 3-wire CJC)
I1: Input 1
9 ‘ 3 %
4
@ 8 . o5 X
Voltage input 3-wire or 4-wire potentiometer
(unipolar and bipolar)
2. Connect the supply voltage to the terminals 1 (+) and 2 (-).
Take the polarity into account. The device has reverse polarity protection.
+ -
RHART
For devices with HART communication, connect a = 250 Q resistor.
6.5 Connecting TH420
Requirement

If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).
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Connecting

Procedure

1.

Connect the input or inputs to terminals 3 to 9.

6.5 Connecting TH420

S @ L9
) 5 X

8

4 3

*12

87 6

9‘:\ﬁ
5 %X
x

+12

‘.;m'

Input 1 (11) and/or
input 2 (12):
2-wire, 3-wire or 4-wire RTD or
linear resistance

Input 1 (11) and/or
input 2 (12):
TC (int. CJCor
ext. 2-wire, 3-wire or 4-wire CJC)

Input 1 (11) and/or
input 2 (12):
voltage input
(unipolar and bipolar)

Input 1: TC (int. CJC or
ext. 2-wire or 3-wire CJC)
Input 2: 2-wire, 3-wire or 4-wire
RTD

Input 1 (11) and/or
input 2 (12):
3-wire or 4-wire potentiometer

Input 1 (I1): 5-wire potentiome-
ter
Input 2 (12): 3-wire potentiome-
ter

2. Connect the supply voltage to the terminals 1 (+) and 2 (-).

Take the polarity into account. The device has reverse polarity protection.

st
S
o & TEST+ O @

For devices with HART communication, connect a = 250 Q resistor.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.6 Connecting TR320

6.6 Connecting TR320

Requirement
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
88 Operating Instructions, 07/2021, A5E41864807-AD



Connecting
6.6 Connecting TR320

Procedure

1. Connect the input or inputs to terminals 5 to 8.
The terminals are equipped with a coding profile to ensure intrinsic safety.

2-wire, 3-wire or 4-wire RTD or TC (internal CJC or
wire resistance external 2-wire or 3-wire CJC)
[1: Input 1

Voltage input (unipolar and bi- | 3-wire or 4-wire potentiometer
polar)

2. Connect the supply voltage to the terminals 3 (+) and 4 (-).
+ .

T RHART
L'} L'} 'l
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Connecting
6.7 Connecting TR420

For devices with HART communication, connect a = 250 Q resistor.

3. Take the polarity into account. The device has reverse polarity protection.

6.7 Connecting TR420

Requirement
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.7 Connecting TR420

Procedure

1. Connect the input or inputs to terminals 5 to 12.
The terminals are equipped with a coding profile to ensure intrinsic safety.

Input 1 (11) and/or input 2 (12): Input 1 and/or input 2: Voltage input
2-wire, 3-wire or 4-wire RTD or TC (int. CJCor (unipolar and bipolar)
linear resistance ext. 2-wire or 3-wire CJC)

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.7 Connecting TR420

Input 1: TC (int. CJC or Input 1 (11) and/or Input 1 (11): 5-wire potentiome-
ext. 2-wire or 3-wire CJC) input 2 (12): ter
Input 2: 2-wire, 3-wire or 4-wire | 3-wire or 4-wire potentiometer | Input 2 (12): 3-wire potentiome-
RTD ter

2. Connect the supply voltage to the terminals 3 (+) and 4 (-).

For devices with HART communication, connect a = 250 Q resistor.

3. Take the polarity into account. The device has reverse polarity protection.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.8 Connecting the SITRANS TF single chamber housing

6.8 Connecting the SITRANS TF single chamber housing
6.8.1 Opening the device
Procedure

@ Cover of the electrical cable compartment

@ Safety catch
Figure 6-2  Opening device with single chamber housing

1. Use a 3 mm Allen key to loosen the safety catch Q@.

2. Unscrew the cover of the electrical cable compartment (1.

6.8.2 Connecting the SITRANS TF320 single chamber housing

Condition
The device is opened. (Page 93)
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).
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Connecting
6.8 Connecting the SITRANS TF single chamber housing

Procedure

1. Remove the local display from the holder.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.8 Connecting the SITRANS TF single chamber housing

3. Increase the protection from high-frequency radiation through shielded connecting cables.

— Lead the shielded connecting cables through the EMC cable glands Q@.
- Or_

— Connect the cable shield to the screw of the ground terminal @

The screw of the ground terminal is electrically connected to the external protective
conductor connection.

4. Connect the input terminals @ and output terminals @
Connecting TH320 (Page 85)

Figure 6-3  HART communication resistor @ (optional)
5. Insert the temperature transmitter and screw it into place.

6. Insert the local display.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Connecting
6.8 Connecting the SITRANS TF single chamber housing

7. Close the device.
Closing the device (Page 99)

8. Connect the device to the plant with the protective conductor connection @.

6.8.3 Connecting the SITRANS TF420 single chamber housing

Condition
The device is opened. (Page 93)
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).
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Connecting
6.8 Connecting the SITRANS TF single chamber housing

Procedure

1. Remove the local display from the holder.
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Connecting

6.8 Connecting the SITRANS TF single chamber housing

3. Increase the protection from high-frequency radiation through shielded connecting cables.

— Lead the shielded connecting cables through the cable glands @.
- Or -

— Connect the cable shield to the screw of the ground terminal @

The screw of the ground terminal is electrically connected to the external protective
conductor connection.

4. Connect the input terminals @ and output terminals @
Connecting TH420 (Page 86)

Figure 6-4  HART communication resistor @ (optional)
5. Insert the temperature transmitter and screw it into place.

6. Insert the local display.

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART

98 Operating Instructions, 07/2021, A5E41864807-AD



Connecting

6.8 Connecting the SITRANS TF single chamber housing

7. Close the device.
Closing the device (Page 99)

6.8.4 Closing the device

Procedure

@ Safety catch

@ Cable gland
Figure 6-5  Closing device with single chamber housing

1. Screw the cover (1) back on as far as it will go.
2. Use a 3 mm Allen key to secure the cover with the safety catch (2.

3. Check the tightness of the cable glands (3) in accordance with the degree of protection.
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Connecting
6.9 Connecting the SITRANS TF dual chamber housing

6.9 Connecting the SITRANS TF dual chamber housing
6.9.1 Opening the device
Procedure

@ Cover of the electrical cable compartment

@ Safety catch (back)
Figure 6-6  Rear view of the device

1. Use a 3-mm Allen key to loosen the safety catch (rear) @ .

2. Unscrew the cover of the electrical cable compartment @

6.9.2 Connecting the SITRANS TF320 dual chamber housing

Requirement
The device is opened. (Page 100)
If you use stranded wire, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).
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Connecting
6.9 Connecting the SITRANS TF dual chamber housing

Procedure

Supply voltage @ Input terminals
HART communication resistor (optional) @ Protective conductor connector
Cable gland @ Ground terminal

OO

@ Test terminals
Figure 6-7  Connecting the device

—_

. Lead the shielded connecting cables through the cable glands ®.

N

Connect the device to the plant with the protective conductor connection ®.

3. Connect the wires of the power supply @ to the terminals (+) and (-).
Take the polarity into account. The device has reverse polarity protection.

4. Connect the shield to the screw of the ground terminal @
The screw of the ground terminal is electrically connected to the external protective
conductor connection.

5. For devices with intrinsic safety type of protection, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
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Connecting
6.9 Connecting the SITRANS TF dual chamber housing

6. Connect the input terminals @

3 ". A4
2-wire, 3-wire or 4-wire RTD or TC (internal CJC or
linear resistance external 2-wire or 3-wire CJC)

Voltage input 3-wire or 4-wire potentiometer
(unipolar or bipolar)

7. Close the device.
Closing the device (Page 105)

6.9.3 Connecting the SITRANS TF420 dual chamber housing

Requirement
The device is opened. (Page 100)
If you use stranded wire used, you need a ferrule.

Note the maximum permissible core cross-section (Page 202).
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Connecting
6.9 Connecting the SITRANS TF dual chamber housing

Procedure

Supply voltage @ Input terminals
HART communication resistor (optional) @ Protective conductor connector
Cable gland @ Ground terminal

OO

@ Test terminals
Figure 6-8  Connecting the device

—_

. Lead the shielded connecting cables through the cable glands ®.

N

Connect the device to the plant with the protective conductor connection ®.

3. Connect the wires of the power supply @ to the terminals (+) and (-).
Take the polarity into account. The device has reverse polarity protection.

4. Connect the shield to the screw of the ground terminal @
The screw of the ground terminal is electrically connected to the external protective
conductor connection.

5. For devices with intrinsic safety type of protection, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
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Connecting
6.9 Connecting the SITRANS TF dual chamber housing

6. Connect the input terminals @

Input 1 (11) and/or Input 1 (11) and/or Input 1 (11) and/or
input 2 (12): input 2 (12): input 2 (12):
2-wire, 3-wire or 4-wire RTD or TC (int. CJCor Voltage input
linear resistance ext. 2-wire, 3-wire or 4-wire CJC) (unipolar or bipolar)

Input 1: TC (int. CJC or Input 1 (11) and/or Input 1 (11): 5-wire potentiome-
ext. 2-wire or 3-wire CJC) input 2 (12): ter
Input 2: 2-wire, 3-wire or 4-wire | 3-wire or 4-wire potentiometer | Input 2 (12): 3-wire potentiome-
RTD ter

7. Close the device.
Closing the device (Page 105)
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Connecting

6.10 Connect the Han cable socket to the cable

6.9.4 Closing the device

Procedure

@ Cover over buttons @ Cable gland
@ Cover (front) @ Cover (back)
@ Safety catch (front) @ Safety catch (back)

Figure 6-9  Closing the device

1. Screw on the covers @ and @ as far as they will go.
2. Secure both covers with the safety catch @ or @
3. Close the cover over the buttons@.

4. Tighten the screw for the cover over the buttons.

5

. Check the tightness of the cable glands (@ in accordance with the degree of protection.

6.10 Connect the Han cable socket to the cable

A\ WArRNING

Loss of the safety required for approval by using the Han plug

You may only use the Han plug for non-Ex devices and for devices with intrinsic safety "Ex i";
otherwise, the safety required for the approval is not guaranteed.

Note

Observe the protection class of the Han plug when defining the protection class.

The contact parts for the cable socket are supplied.
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Connecting

6.11 Connect M12 cable socket to the cable

Requirement

Procedure

For devices with a Han plug mounted on the enclosure, make the connection via the cable
socket.

¢ The terminal area of the cable socket is suitable for cables with diameters ranging from 6 to
12 mm.

* These cables use stranded wires with 1 mm?2 as single conductors ("+", "-" and ground).

* You are using a crimping tool from HARTING (article number 09 99 000 0110).

—_

. Slide the sleeve and the screwed joint on the cable.
Strip approx. 8 mm of the cable ends.

Crimp the contact parts on the cable ends.

> wN

Assemble the cable socket.

Connector pin assignment with Han 7D or Han 8D plug or cable socket

6.11

106

Ia Output current

Uy Auxiliary power

Connect M12 cable socket to the cable

A\ WARNING

Loss of safety required for approval by using the M12 device plug.

You may only use the plug for non-Ex devices; otherwise, the safety required for the approval
is not guaranteed.

Note

A conductive connection must not exist between the shield and the connector housing.
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Connecting
6.11 Connect M12 cable socket to the cable

Note

Observe the protection class of the M12 device plug when defining the protection class.

In devices where a plug is already mounted on the enclosure, the connection is made via a cable
socket.

1. Thread the parts of the cable socket as described by the manufacturer of the cable socket.

2. Strip approximately 18 mm of the bus cable .
3. Twist the shield.
4. Thread the shield in the insulating sleeve.
5. Draw 8 mm of shrink sleeve over the cable, wires and shield up to the reference edge Q@.
6. Screw the cable ends and the shield in the pin insert.
7. Fasten the parts of the cable socket as described by the manufacturer.
®\ ®
20+1
4 ﬂi‘i
s TS,

Figure 6-10  Preparing the connecting cable

©O) Reference edge for stripping ® Insulating sleeve over the shield

@ Reference edge for the dimension spec- @ Shrink sleeve
ifications for cable assembly
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Connecting

6.11 Connect M12 cable socket to the cable

Assignment

108

(N

L

Layout for M12 device plug

LwNA@C_D

M12 x 1 thread
Positioning catch
+

Not connected

Shield

30 O4

20 Of

Assignment diagram M12-cable socket
©O) Positioning slot

1 +

2 Not connected

3 -

4 Shield
Middle contact of the cable socket not
connected
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Operating (SITRANS TF) 7

7.1 Local operation
7.11 Buttons
7.1.1.1 Single chamber housing buttons

The four buttons are located below the local display.

To access the buttons, remove the cover.

Figure 7-1  Single chamber housing with open cover
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Operating (SITRANS TF)

7.1 Local operation

7.1.1.2 Dual chamber housing buttons

The four buttons are located below the cover:

T =]

Figure 7-2  Top view

7.1.2 Operating the device with display

7.1.2.1 Navigating in the views
You navigate in the views with the buttons:
AUTOHOTSPOT

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Operating (SITRANS TF)

7.1 Local operation

Example
ELECTR TEMP LOWER RANGE
clis ad
- — — <
AY AV
P1 01
P2 02
P3 ELECTR TEMP 03
04 DAMPING
IJH:"}P:.’TEHH IAMP NG
LiLS > o > —
| |
AV
IAMP NG
Ininin
LI

Figure 7-3  The colors represent three different views: Measured value view, parameter view and edit
view

See also
Buttons (Page 109)
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Operating (SITRANS TF)

7.1 Local operation

7.1.2.2

Measurement view

Measurement view

The measurement view shows the current measured values as well as status and diagnostic

messages:

@—

3085 o

—®

pi—O

@ Name and unit of the measured value (alternating)
@ Measured value

@ Measured value ID
@ Bar display

Figure 7-4  Example of measurement view

(1 shows the name of the measured value and the set unit as alternating values.

Measured value IDs @ start with "P".

The bar display shows the following information:

* Measured value ID P1: The position of a measured value within the set measuring span.

e Measured value ID P2 and P3: The position of the measured value within the sensor limits.

Display of measured values

The following measured values are displayed:

Measured val- | Visualization on the dis- | Meaning

ue ID play

P1 PV Measured value of the primary variable

P2 INPUT 1 Measured value at input 1

P3 INPUT 2 Measured value at input 2 for devices with two inputs
P4 CURRENT OUT Analog current of the primary variable

P5 ELECTR TEMP Electronics temperature

Navigating in the measurement view

Requirement

112

You have disabled the button lock.
Disabling button lock (Page 164)
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Operating (SITRANS TF)

7.1 Local operation

Procedure
1. Use the A and Y buttons to navigate in the measurement view.
2. To switch to the parameter view, press the p button.

7.1.2.3 Parameter view

Parameter view

The parameter view shows the parameters, parameter values and the wizards of the device.

LOWER RAMGE ©

—
3 —®
o
Name and unit of the parameter (alternating)

Parameter value

Parameter ID

®OOE

"EDIT" symbol (permanently enabled)

Figure 7-5  Example of parameter view

For parameters with an associated unit, the parameter name and unit are displayed as
alternating values in (1). Example: Lower range value in °C.

List of parameters on the display

The parameters are displayed with parameter ID and parameter name.

Depending on the parameter settings or the device version of your device, some parameters are

not visible.
Parame- | Parameter name on | Meaning
ter ID the display
01 TYPE INPUT 1 Input type 1
02 WIRING 1 Connection type for input 1
03 WIRE RES 1 Wire resistance for connecting cable at Input 1
04 TYPE INPUT 2 Input type 2
05 WIRING 2 Connection type for input 2
06 WIRE RES 2 Wire resistance for connecting cable at Input 2
07 PV MAPPING Assignment of the primary variable
08 UNITS Set unit of the primary variable
09 LOWER RANGE Set the lower range value of the primary variable
10 UPPER RANGE Set upper range value of the primary variable
11 DAMPING Damping value
12 FUNCT SAFETY Enable and disable Functional Safety
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Operating (SITRANS TF)

7.1 Local operation

Parame- | Parameter name on | Meaning

terID the display

13 LOOP TEST Loop test

14 TRIM INPUT 1 One-point calibration input 1

15 TRIM INPUT 2 One-point calibration input 2

16 CHANGE PIN Change User PIN

17 PIN RECOVERY PIN recovery

18 USER PIN Enable and disable User PIN

19 MIN INPUT 1 Minimum measured peak value at Input 1

20 MAX INPUT 1 Maximum measured peak value at input 1

21 MIN INPUT 2 Minimum measured peak value at input 2

22 MAX INPUT 2 Maximum measured peak value at Input 2

23 MIN ETEMP Minimum transmitter electronics temperature
24 MAX ETEMP Maximum transmitter electronics temperature
25 BUTTON LOCK Enable and disable button lock

The parameter ID is written after the parameter name in parentheses from here on out. Example:
Parameter "Damping value" [11].

Navigating in the parameter view

Requirement

The button lock is disabled.

Disabling button lock (Page 164)

Procedure

7.1.2.4

114

1. Use the 4 or Y buttons to navigate within the parameters.
To navigate faster, keep the 4 or Y button pressed.
After the last parameter, you jump to the first parameter, and vice versa.

2. To switch to edit view, press the p button.

3. To return to the measurement view, press the < button.

Edit view

You change the parameter values in the edit view. Wizards are available for specific parameters.

Parameter values

There are various parameter values:

e Enumerations (e.g. unit type)

* Numerical values (e.g. damping)
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Operating (SITRANS TF)

7.1 Local operation

IYPE I0PLT —o
4

o— 5001 o

05O

5

@ Name of parameter and, if availa- @ "EDIT" symbol (flashing)
ble, unit (alternating)

@ Enumeration arrows (for enumera- @ Parameter value
tions only)

@ Parameter ID
Figure 7-6  Example of edit view

For parameters with an associated unit, the parameter name and unit are displayed as
alternating values in . Example: Lower range value in °C.

See also
Disabling button lock (Page 164)

Changing parameter values

Requirement
The device is not write-protected.

For information on write protection, refer to section Locking the device (Page 116).

Procedure
1. Navigate to the parameter view (Page 110).

2. Select the desired parameter with the 4 or Y button.
Use the P button to confirm.
You are in the edit view.

3. Change the parameter value with the A or Y button.
To navigate faster, keep the 4 or Y button pressed.

4. Save the change with the Jp» button.
Or, cancel the change with the < button.
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7.3 Locking the device

7.1.2.5 Device status display

i

\V4 wo g (2

5

(1) symbol - NAMUR NE 107

@ Diagnostics ID
Figure 7-7  Example

Foradditional information about symbols and the diagnostic messages, refer to Diagnostics and
troubleshooting (Page 191).

7.2 Remote operation

You can operate the device using HART communication. The following is required for this
purpose:

A handheld (e.g. FC475) or PC software such as SIMATIC PDM.

A HART modem to connect a PC with the device or a lead to connect the handheld with the
device.

See also
SIMATIC PDM (Page 229)
7.3 Locking the device
7.3.1 Introduction
The following options are available to lock the device:
* Enable write protection using switch.
e Enable write protection using the User PIN.
* Enable write protection using the button lock.
SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Operating (SITRANS TF)

7.3 Locking the device

Write protection Sym- |[ID Read measured values on | Read parameters on the | Change parameters
bol the display display via the device with
display
Switch enabled E L Yes Yes No
User PIN" enabled LP Yes Yes Yes, after input of the
user PIN
Button lock enabled LL Yes No No

"The user PIN is factory set to 2457 in the device. When delivered, write protection is disabled

using the user PIN.

Devices with functional safety

To enable functional safety, first enable the User PIN.

7.3.2 Enable write protection with write protection switch

Introduction

Procedure

Result

The write protection switch is used for enabling write protection.

1. Unscrew the cover.

2. Slide the write protection switch to the closed lock position.

When the write protection switch is set to the closed lock position, measured values and
parameters can be read.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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7.3 Locking the device

7.3.3 Enable the User PIN on the display

Requirement
The User PIN is disabled.

Procedure
1. Navigate to the parameter view.
Navigating in the views (Page 110)
2. Select the parameter "User PIN".
3. Use the P button to confirm.
The message "USER PIN ON" (User PIN enabled) appears for 2 seconds.
Result
USER Pifl
i
LI
EDIT
7.3.4 Enable the button lock on the display
Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. In the parameter view, select the "Button lock" parameter.

3. Press the P button.
The "EDIT" symbol flashes.

4. Select ON with the 4 or ¥ button.
FTTON LOCK

Il
L) l’

5. Use the P button to confirm.
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7.3 Locking the device

Result
¢ The display automatically returns to the measurement view.
¢ The display automatically changes between the measured values every 12 seconds.

¢ The symbol for button lock "LL" and the measured value ID are displayed alternately.
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7.3 Locking the device
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Commissioning

8.1 Ba

sic safety notes

A\ WARNING

Improper commissioning in hazardous areas

Device failure or risk of explosion in hazardous areas.

* Do not commission the device until it has been mounted completely and connected in
accordance with the information in Technical data (Page 199).

* Before commissioning take the effect on other devices in the system into account.

A\ WArNING

Commissioning and operation with pending error

If an error message appears, correct operation in the process is no longer guaranteed.
e Check the gravity of the error.
* Correct the error.
e If the error still exists:
— Take the device out of operation.
— Prevent renewed commissioning.

8.2 SITRANS TH100 Commissioning

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.
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Commissioning

8.3 Commissioning SITRANS TH100 Slim

Procedure

See also

8.3

Condition

Procedure

122

1. If you want to change the factory settings, configure the device using the USB modem and
the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

2. Mount or install the device depending on the application.
Installing SITRANS TH in a connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

3. Connect the device.
Connecting the TH100 (Page 83)

4. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

5. Switch on the power supply.
Switching on the supply voltage (Page 133)

6. Wait for 10 seconds.
After this startup time, the device is operational.

7. Wait 5 minutes to get exact measured values.

Structure (Page 34)

Commissioning SITRANS TH100 Slim

You have read the following safety instructions:

» General safety notes (Page 29)

* Basic safety notes: Installing/mounting (Page 65)
e Basic safety notes: Connecting (Page 81)

» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

1. If you want to change the factory settings, configure the device using the USB modem and
the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

2. Mount or install the device depending on the application.

3. Connect the device.
Connecting TH100 Slim (Page 84)
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8.4

Condition

Procedure

Result

8.4 Commissioning SITRANS TH320 with 4 to 20 mA

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 10 seconds.
After this startup time, the device is operational.

. Wait 5 minutes to get exact measured values.

Commissioning SITRANS TH320 with 4 to 20 mA

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

. If you want to change the factory settings, configure the device using the USB modem and

the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)

Mount or install the device depending on the application.
Installing SITRANS TH100/320/420 in the base of the connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

Connect the device.
Connecting TH320 (Page 85)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

. Wait for 2 seconds.

After this startup time, the device is operational.
Wait 5 minutes to get exact measured values.

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 39)
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8.5 Commissioning SITRANS TH320 with HART

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
e Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure
1. Mount or install the device depending on the application.
Installing SITRANS TH100/320/420 in the base of the connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)
2. Connect the device.
Connecting TH320 (Page 85)
3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
4. Switch on the power supply.
Switching on the supply voltage (Page 133)
5. Wait for 2 seconds.
After this startup time, the device is operational.
6. Wait 5 minutes to get exact measured values.
7. If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)
8. Lock the device.
Locking the SITRANS TH/TR device (Page 176)
Result

The LED is lit green.
Structure (Page 39)
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8.6 Commissioning SITRANS TH420 with HART

8.6 Commissioning SITRANS TH420 with HART

Requirement

You have read the following safety instructions:

General safety information (Page 29)
Basic safety information: Installing/mounting (Page 65)
Basic safety information: Connecting (Page 81)

Basic safety information: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

Result

Install the device.
Installing SITRANS TH100/320/420 in the base of the connection head (Page 69)
Mounting SITRANS TH100/320/420 on DIN rail and G rail (Page 71)

Connect the device.
Connecting TH420 (Page 86)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 2 seconds.
After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 39)
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8.7 Commissioning SITRANS TR320 with 4 to 20 mA

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure
1. If you want to change the factory settings, configure the device using the USB modem and
the SIPROM T parameter assignment software.
Parameter assignment with USB modem and SIPROM T (Page 143)
2. Mount the device.
Installing SITRANS TR on DIN rail (Page 72)
3. Connect the device.
Connecting TR320 (Page 88)
4. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
5. Switch on the power supply.
Switching on the supply voltage (Page 133)
6. Wait for 2 seconds.
After this startup time, the device is operational.
7. Wait 5 minutes to get exact measured values.
8. Lock the device.
Locking the SITRANS TH/TR device (Page 176)
Result

The LED is lit green.
Structure (Page 48)
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8.8 Commissioning SITRANS TR320 with HART

8.8 Commissioning SITRANS TR320 with HART

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

Result

Mount the device.
Installing SITRANS TR on DIN rail (Page 72)

Connect the device.
Connecting TR320 (Page 88)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

. Wait for 2 seconds.

After this startup time, the device is operational.
Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)

Lock the device.
Locking the SITRANS TH/TR device (Page 176)

The LED is lit green.

Structure (Page 48)
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8.10 Commissioning SITRANS TF320 single chamber housing with 4 to 20 mA

8.9 Commissioning SITRANS TR420 with HART

Condition
You have read the following safety instructions:
» General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
e Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure
1. Mount the device.
Installing SITRANS TR on DIN rail (Page 72)
2. Connect the device.
Connecting TR420 (Page 90)
3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.
4. Switch on the power supply.
Switching on the supply voltage (Page 133)
5. Wait for 2 seconds.
After this startup time, the device is operational.
6. Wait 5 minutes to get exact measured values.
7. If you want to change the factory settings, configure the device using remote operation.
Assigning parameters using remote operation (Page 165)
8. Lock the device.
Locking the SITRANS TH/TR device (Page 176)
Result
The LED is lit green.
Structure (Page 48)
8.10 Commissioning SITRANS TF320 single chamber housing with 4 to
20 mA
Condition

In this section, you will learn how to commission the device step-by-step.
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8.11 Commissioning SITRANS TF320 single chamber housing with HART

Before you start, note the following safety notes:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

. Mount the device.

Mounting the SITRANS TF single chamber housing (Page 73)

Connect the device.
Connecting the SITRANS TF320 single chamber housing (Page 93)

For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 10 seconds.
After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using the buttons (Page 109)
or the USB modem and SIPROM T.

Parameter assignment over device with display (Page 144) or

Commissioning the USB modem and SIPROM T (Page 134)

Lock the device.
Locking the SITRANS TF device (Page 179)

8.11 Commissioning SITRANS TF320 single chamber housing with HART

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.
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8.12 Commissioning SITRANS TF420 single chamber housing with HART

Procedure

1. Mount the device.
Mounting the SITRANS TF single chamber housing (Page 73)

2. Connect the device.
Connecting the SITRANS TF320 single chamber housing (Page 93)

3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

4. Switch on the power supply.
Switching on the supply voltage (Page 133)

5. Wait for 10 seconds.
After this startup time, the device is operational.

6. Wait 5 minutes to get exact measured values.

7. If youwantto change the factory settings, configure the device using the buttons (Page 109)
or remote operation.
Parameter assignment over device with display (Page 144) or
Assigning parameters using remote operation (Page 165)

8. Lock the device.
Locking the SITRANS TF device (Page 179)

8.12 Commissioning SITRANS TF420 single chamber housing with HART

Condition
You have read the following safety instructions:
» General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
» Basic safety notes: Connecting (Page 81)
» Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

1. Mount the device.
Mounting the SITRANS TF single chamber housing (Page 73)

2. Connect the device.
Connecting the SITRANS TF420 single chamber housing (Page 96)

3. For devices with intrinsically safe protection type, use an isolating power supply that
corresponds to the requirements of the relevant type of protection.

4. Switch on the power supply.
Switching on the supply voltage (Page 133)

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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8.13 Commissioning SITRANS TF320 dual chamber housing with 4 to 20 mA

5. Wait for 10 seconds.
After this startup time, the device is operational.

6. Wait 5 minutes to get exact measured values.

7. If youwantto change the factory settings, configure the device using the buttons (Page 109)
or remote operation.
Parameter assignment over device with display (Page 144) or
Assigning parameters using remote operation (Page 165)

8. Lock the device.
Locking the SITRANS TF device (Page 179)

8.13 Commissioning SITRANS TF320 dual chamber housing with 4 to 20
mA

Condition
You have read the following safety instructions:
* General safety notes (Page 29)
* Basic safety notes: Installing/mounting (Page 65)
* Basic safety notes: Connecting (Page 81)
* Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

1. Mount the device.
Mounting the SITRANS TF dual chamber housing (Page 74)

2. Connect the device.
Connecting the SITRANS TF320 dual chamber housing (Page 100)

3. Switch on the power supply.
Switching on the supply voltage (Page 133)

4. Wait for 2 seconds.
After this startup time, the device is operational.

5. Wait 5 minutes to get exact measured values.

6. If youwantto change the factory settings, configure the device using the buttons (Page 116)
or the USB modem and SIPROM T.
Parameter assignment over device with display (Page 144) or
Parameter assignment with USB modem and SIPROM T (Page 143)

7. Lock the device.
Locking the SITRANS TF device (Page 179)
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8.15 Commissioning SITRANS TF420 dual chamber housing with HART

8.14 Commissioning SITRANS TF320 dual chamber housing with HART

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.

Procedure

. Mount the device.

Mounting the SITRANS TF dual chamber housing (Page 74)

Connect the device.
Connecting the SITRANS TF320 dual chamber housing (Page 100)

Switch on the power supply.
Switching on the supply voltage (Page 133)

Wait for 2 seconds.
After this startup time, the device is operational.

Wait 5 minutes to get exact measured values.

If you want to change the factory settings, configure the device using the buttons (Page 110)
or remote operation.

Parameter assignment over device with display (Page 144)

Assigning parameters using remote operation (Page 165)

Lock the device.
Locking the device (Page 116)

8.15 Commissioning SITRANS TF420 dual chamber housing with HART

Condition

You have read the following safety instructions:

General safety notes (Page 29)
Basic safety notes: Installing/mounting (Page 65)
Basic safety notes: Connecting (Page 81)

Basic safety notes: Commissioning (Page 121)

Read the entire device manual in order to achieve the optimum performance of the device.
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Procedure

8.16

Requirement

Procedure

8.16 Switching on the supply voltage

. Mount the device.

Mounting the SITRANS TF dual chamber housing (Page 74)

. Connect the device.

Connecting the SITRANS TF420 dual chamber housing (Page 102)

. Switch on the power supply.

Switching on the supply voltage (Page 133)

. Wait for 2 seconds.

After this startup time, the device is operational.

. Wait 5 minutes to get exact measured values.

. If youwant to change the factory settings, configure the device using the buttons (Page 110)

or remote operation.
Parameter assignment over device with display (Page 144)
Assigning parameters using remote operation (Page 165)

. Lock the device.

Locking the device (Page 116)

Switching on the supply voltage

You have connected the device correctly. (Page 81)

The terminal voltage on the device is correct. (Page 199)

Switch on the supply voltage.

Product name and firmware version appear briefly on the display.

The measured values are shown on the display.
For a device without a display, you read off the current output as follows:

— Over the remote control (e.g. SIMATIC PDM).

— With a DC current measuring device.
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8.17 Commissioning the USB modem and SIPROM T

8.17 Commissioning the USB modem and SIPROM T
8.17.1 Fundamental safety instructions
NOTICE

Improper operating conditions

Device damage.
¢ Only operate the USB modem under laboratory conditions.
¢ Observe the environmental requirements in section Technical data (Page 199).

¢ Only operate the USB modem in a controlled electromagnetic environment. Do not use
radio transmitters, such as mobile phones, in the direct vicinity.

¢ Do not expose the modem to moisture or direct sunlight.

8.17.2 Installing the SIPROM T parameterization software

Requirement
* PCwith USB port and Windows 10 operating system
e Windows Microsoft .NET Framework 4.5 or higher for Windows 10

¢ USB modem present

Procedure

1. Download the SIPROM T parameter assignment software from the Internet free of charge.
(http://www.siemens.com/processinstrumentation/downloads)

2. Uninstall the SIPROM T installations from your PC.

3. Before you start the installation, read the information for preparation in the Readme file.

4. Double-click the "setup.exe" file in the SIPROM T software directory.

5. Follow the installation instructions.

6. Download the following USB driver from the Internet: (http://www.ftdichip.com/
Drivers/CDM/CDM20830_Setup.exe)

7. Open the USB driver file.

8. Install the downloaded USB driver.
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8.17 Commissioning the USB modem and SIPROM T

Procedure
1. Open the SIPROM T Software directory > USB Driver.
Double-click the "CDM20830_Setup.exe" file.

Follow the installation instructions.

H wnN

Open the "Device Manager" in Windows.

=

File  Action View  Help
&= || EHZ| 8|2 &b

|- {88 Computer d
Disk drives

[

[#-B Display adapters
£ 5_‘5, DVD/CD-ROM drives
[]--Uﬁ Human Interface Devices
[F-i_g IDE ATA/ATAPI controllers
[]---% Imaging devices
[#-Z= Keyboards

[#-E7] Memary technology driver

[]---U Mice and other pointing devices

[+l Monitors

[+-&F Metwork adapters

E—]---‘? Ports (COM & LPT)

I3 Intel(R) Active Management Technaology - SOL (COM3)
@ | ISE Serial Port (COMB)

]--D Processors

- [1¥ Security Devices

¥ SIMATIC MET

a Smart card readers

H-% Sound, video and game controllers

f- (M System devices

- i Universal Serial Bus controllers

Figure 8-1  Windows Device Manager

5. Double-click "Ports (COM & LPT)".
The newly installed USB port is named "USB Serial Port (COMx)", where x stands for the COM
port number.

al
al

[4]

6. Note down the COM port number.

7. Open SIPROMT.

8. In the menu, select "Device" > "Settings".

9. Select the noted COM port number from the Windows "Device Manager".
10.Click "OK".

See also
Uninstalling USB drivers (Page 185)
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8.17 Commissioning the USB modem and SIPROM T

8.17.3 Connecting USB modem

Procedure

©5

COM1
COM2
COM3
COM4
> USB

|
|
5

@ rc
() USB modem
@ Connecting cable to the temperature transmitter
Red cable plus
Black cable minus
() USB cable
() SITRANS TH100 Slim
® wM12
Contact 1 plus
Contact 3 minus

Figure 8-2  Connecting USB modem
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8.17 Commissioning the USB modem and SIPROM T

1. Connect the USB modem @ to your PC @ using the USB cable @

2. Connect the USB modem to the temperature transmitter using the connecting cable ®.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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8.17 Commissioning the USB modem and SIPROM T
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Parameter assignment

9.1 Overview of parameters and functions

Introduction
You can operate the device via local operation or remote operation (e.g. SIMATIC PDM).

¢ The parameters that you can reach over the device with a display are marked by the
parameter ID. Hereinafter, the parameter ID is always written inside parentheses after the
parameter name. Example: Parameter "Damping value" [04].

¢ You can access the complete number of parameters via remote operation.
The device-specific parameters are available in each tool for configuration.
The instructions or online help for these tools will provide you with information on how to
use the different tools for parameter assignment.

9.1.1 Parameters and functions

List of parameters and functions

The following parameters are available via the local operation and via remote operation (e.g.
SIMATIC PDM).

The parameters are grouped according to their function in the following overview:

Quick start SIMATIC PDM Device with display
(local operation)

"Quick Start" wizard Menu command "Device > Wizard > -
Wizard - Quick start..."

Current output SIMATIC PDM Device with display
(local operation)
Set input type "Settings > Input type 1 [01] (Page 144) |
Sensor settings" parameter group Input type 2 [04] (Page 148)
Set wiring configuration "Settings > Connection type for input 1 [02]
Sensor settings" parameter group (Page 148) | Connection type for input 2
[05] (Page 151)
Set lower range value "Settings > Lower range value [09]/Upper range val-
Set upper range value Current output” parameter group ue [10] (Page 154)
Lower range current "Settings > -
Upper range current Current output” parameter group
Set damping value "Settings > Damping value [11] (Page 155)

Sensor settings" parameter group

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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9.1 Overview of parameters and functions

Current output

SIMATIC PDM

Device with display
(local operation)

Set current output

"Settings >
Current output" parameter group

Set saturation limits

"Settings >
Current output" parameter group

Loop test Menu command "Device > Loop test [13] (Page 156)
Loop test"
Application SIMATIC PDM Device with display
(local operation)
Select unit "Settings > Unit [08] (Page 153)

Sensor settings" parameter group

Set the linearization table (60 break-
points)

"Settings >
Sensor settings" parameter group

Set the spline curve (40 breakpoints)

"Settings >
Sensor settings" parameter group

Change Callendar-Van Dusen coeffi-
cients

"Settings >
Sensor settings" parameter group

Calibration

SIMATIC PDM

Device with display
(local operation)

One-point calibration

Menu command "Maintenance > Calibra-
tion"

One-point calibration input 1 [14]
(Page 158) /

One-point calibration input 2 [15]
(Page 158)

Two-point calibration

Menu command "Maintenance > Calibra-
tion"

Identification

SIMATIC PDM

Device with display
(local operation)

Read and configure identification data of
your device

"ldentification" parameter group

Maintenance and diagnostics

SIMATIC PDM

Device with display
(local operation)

Set fault current for input and output

"Maintenance and diagnostics > Measur-
ing range check mode" parameter group

Set fault current for sensor error detec-
tion

"Maintenance and diagnostics > Error
detection" parameter group

Set fault current for drift detection

"Maintenance and diagnostics > Drift de-
tection" parameter group

Display of the diagnostics

Menu command "Diagnostics > Diagnos-
tics"

Limit monitoring and event counter

Menu command "Diagnostics > Device
status”
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9.1 Overview of parameters and functions

Maintenance and diagnostics

SIMATIC PDM

Device with display
(local operation)

Calibration

Menu command "Maintenance > Calibra-
tion"

One-point calibration input 1 [14]
(Page 158) /

One-point calibration input 2 [15]
(Page 158)

Display operating time

Menu command "Diagnostics > Operat-
ing time"

Display peak values
Reset peak values

"Diagnostics >
Peak values" parameter group

Minimum measured peak value at Input
1[19] (Page 162) /

Maximum measured peak value at Input
1[20] (Page 162) /

Minimum measured peak value at Input
2[21] (Page 163) |

Maximum measured peak value at Input
2 [22] (Page 163)

HART communication

SIMATIC PDM

Device with display
(local operation)

Configure HART address

Menu command "Device >
Assign address and tag"

Select PV selector
Select SV selector
Select TV selector
Select QV selector

"Settings >
Assignment of dynamic variables" pa-
rameter group

Write protection

SIMATIC PDM

Device with display
(local operation)

Enable and disable user PIN

Menu command "Device >
Security"

Enable user PIN (Page 161) /
Disable user PIN (Page 161)

Change user PIN

Menu command "Device > Security >
Change user PIN"

Change user PIN (Page 158)

PIN recovery

PIN recovery [17] (Page 159)

Enable and disable button lock

Enabling button lock (Page 164) |
Disabling button lock (Page 164)

Reset

SIMATIC PDM

Device with display
(local operation)

Device restart

Menu command "Device > Device re-
start”

Factory reset

Menu command "Device > Reset >
Factory reset"

Reset to sensor calibration

Menu command "Device > Reset >
Reset to sensor calibration”

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Functional Safety

The following additional functionality is available for devices with Functional Safety:

Functional Safety

SIMATIC PDM Device with display

(local operation)

Enable and disable Functional Safety

Menu command "Device >
Functional Safety"

Functional Safety Manual (Page 25)

9.1.2 Advanced functions
Description
Function Description
Difference The analog output signal is proportional to the difference between the measured

values of sensors 1 and 2.

Average value measurement

The analog output signal is proportional to the average value of the measured values
of sensors 1 and 2.

Max.

The analog output signal is proportional to the sensor with the highest value.

Min.

The analog output signal is proportional to the sensor with the lowest value.

Sensor drift

When the difference of the measured values between sensor 1 and sensor 2 exceeds
a defined limit, a sensor drift warning or sensor drift error is displayed.

Redundancy (hot backup)

The analog output signal is proportional to the primary sensor (sensor 1 or sensor 2)
aslongas no erroris detected and the input is within the user-defined limit. If an error
is detected at the primary sensor or the sensor 1 value is outside the user-specific
limit, the analog output signal becomes proportional to the redundant sensor (sen-
sor 1 or sensor 2) and a warning is generated.

User-specific linearization - Callendar-
Van Dusen coefficients

Supports the change of the Callendar-Van Dusen coefficients.

Custom type - Linearization table

Supports the input of up to 60 breakpoints.

Custom type - Spline curve

Supports the input of up to 40 breakpoints.

Operating hours counter - Transmitter
electronics

Recording of the internal transmitter temperatures during operation, recording time
in each of 9 fixed sub-temperature ranges.

Operating hours counter - Sensors

Recording of the sensor measuring temperatures during operation, recording time in
each of 9 fixed sub-temperature ranges.

The subranges are specified separately for each sensor type.

Peak values - Transmitter electronics

Recording of the minimum and maximum internal transmitter temperature across
the entire device lifetime.

Peak values - Sensors

The recording of the min./max. measured values of the sensor(s) is saved. When the
measurement configuration is changed, the values are reset.
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9.2

Requirements

Procedure

See also

9.2 Parameter assignment with USB modem and SIPROM T

Parameter assignment with USB modem and SIPROM T

SITRANS TH100SIim/TH100/TH200/TH320 with 4 to 20 mA
SITRANS TR200/TR320 with 4 to 20 mA

SITRANS TF with SITRANS TH200

SITRANS TF320 with 4 to 20 mA

NOTICE

Disconnect USB modem

Device damage.
1.

. After completion of the parameter assignment, wait another 2 seconds before you

Leave the temperature transmitter connected to the USB modem and PC during the
parameter assignment operation.

disconnect the temperature transmitter.

0 0 N o U

Disconnect the temperature transmitter from the 4 to 20 mA current loop.

Install the SIPROM T parameter assignment software.
Installing the SIPROM T parameterization software (Page 134)

. Install the USB driver.

Installing the SIPROM T parameterization software (Page 134)

Connect the USB modem and the temperature transmitter to your PC.
Connecting USB modem (Page 136)

— The Power LED is lit green.
Meaning of LEDs on the USB modem (Page 63)

Open SIPROM T.

Select the menu command "Device > Read from device".
Assign the temperature transmitter parameters.

Select the menu command "Device" > "Write to device".

Wait at least 2 seconds before you disconnect the temperature transmitter.

Identification (Page 166)

User-specific type (Page 166)

Set the linearization table (60 breakpoints) (Page 168)

Set the spline curve (40 breakpoints) (Page 168)
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9.3 Parameter assignment over device with display

9.3

Introduction

9.3.1

144

Sensor calibration (Page 168)

Transmitter sensor matching (Page 171)

Operating hours counter (Page 172)

Current output (Page 173)

Parameter assignment over device with display

This section describes all parameters that you can reach over the device with a display.

You will find information on operating the device with display in the section Operating the
device with display (Page 110).

You can find the list of available parameters with ID and parameter name in the section List of
parameters on the display (Page 113).

Input type 1 [01]
Selects the input type 1.

Indication on the display

Meaning

Setting range:

P100I

Pt100 - IEC 751

P500I Pt500 - IEC 751
P1k 1 Pt 1000 - IEC 751
TCB TC Type B - IEC 584
TCE TC Type E - IEC 584
TCJ TC Type J - IEC 584
TCK TC Type K - IEC 584
TCN TC Type N - [EC 584
TCR TC Type R - IEC 584
TCS TC Type S - IEC 584
TCT TCType T - IEC 584
TCL TC Type L - IEC 584
TCU TCType U - DIN 43710
Factory setting: P100I Pt100 - I[EC 751

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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9.3 Parameter assignment over device with display

You can select all input types via remote operation.
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9.3 Parameter assignment over device with display

Remote operation Indication on the display | Meaning
Setting Ohm OHM Ohm
range: kOhm KOHM kiloOhms
Calibrated RTD - Callendar-Van CVD Calibrated RTD - Callendar-Van Dusen coeffi-
Dusen cients
Potentiometers POT Potentiometers
RTD Ptx-1EC751, 10=<x=<10,000 | PTX | RTD Ptx" - IEC751, 10 < x < 10,000V
RTD Pt50 - IEC 751 P50 | RTD Pt50 - IEC 751
RTD Pt100 - [EC 751 P100I RTD Pt100 - [EC 751
RTD Pt200 - IEC 751 P200I RTD Pt200 - IEC751
RTD Pt500 - IEC 751 P500I RTD Pt500 - IEC 751
RTD Pt1000 - IEC 751 P1k | RTD Pt1000 - IEC 751
RTD Ptx - JIS C1604-81, PTXJ RTD Ptx" - JIS C1604-81,
10 <x< 10,000 10 <x< 10,000V
RTD Pt50 — JIS C1604-81 P50 ) RTD Pt50 — JIS C1604-81
(R100/RO =1.3916) (R100/RO = 1.3916)
RTD Pt100 - JIS C1604-81 P100J RTD Pt100 - JIS C1604-81
(R100/RO =1.3916) (R100/RO = 1.3916)
RTD Pt200 - JIS C1604-81 P200J RTD Pt200 - JIS C1604-81
(R100/RO =1.3916) (R100/RO = 1.3916)
RTD Nix - DIN 43760, NIX D RTD Nix" - DIN 43760,
10<x=< 10,000 10 <x < 10,000
RTD Ni50 - DIN 43760 N50 D RTD Ni50 - DIN 43760
RTD Ni100 - DIN 43760 N100D RTD Ni100 - DIN 43760
RTD Ni120 - DIN 43760 N120D RTD Ni120 - DIN 43760
RTD Ni1000 - DIN 43760 N1k D RTD Ni1000 - DIN 43760
RTD Cux - ECW CUXE RTD Cux® - ECW No. 15, 5 <x < 1,000
No. 15,5 =<x< 1,000
RTD Cu10 - ECW No. 15 C10E RTD Cu10 - ECW No. 15 (a = 0.00427)
(a0=0.00427)
RTD Cu100 - ECW No. 15 C100E RTD Cu100 - ECW No. 15 (a = 0.00427)
(a=0.00427)
RTD Cu50 - GOST 6651-1994 C50G1 RTD Cu50 - GOST 6651-1994 (a = 0.00426)
(a=0.00426)
RTD Cu50 - GOST 6651-2009 C50G2 RTD Cu50 - GOST 6651-2009 (a = 0.00428)
(a=0.00428)
RTD Cu100- GOST 6651-2009 (a | C1hG2 RTD Cu100 - GOST 6651-2009 (a = 0.00428)
=0.00428)
RTD Pt50 — GOST 6651-2009 P50 G RTD Pt50 — GOST 6651-2009 (o = 0.00391)
(a=0.00391)
RTD Pt100 — GOST 6651-2009 P100G RTD Pt100 — GOST 6651-2009 (a = 0.00391)
(a=0.00391)
RTD Cu100 — GOST 6651-1994 | C1hG1 RTD Cu100 — GOST 6651-1994 (a = 0.00426)
(a=0.00426)
RTD Cux — GOST 6651-1994 CUX G RTD Cux? — GOST 6651-1994 (a = 0.00426)
(a=0.00426)
SITRANS TH100/TH100SIlim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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9.3 Parameter assignment over device with display

Remote operation

Indication on the display

Meaning

RTD Nix — GOST 6651-2009
(0 =0.00617)

NIX G

RTD Nix" — GOST 6651-2009 (o = 0.00617)

RTD Ni50 — GOST 6651-2009 N50 G RTD Ni50 — GOST 6651-2009 (o = 0.00617)
(0 =0.00617)
RTD Ni100 — GOST 6651-2009 N100G RTD Ni100 — GOST 6651-2009 (a = 0.00617)
(0 =0.00617)
RTD Cux — GOST 6651-2009 CUX G RTD Cux"” — GOST 6651-2009 (a = 0.00428)
(0 =0.00428)
RTD Ptx — GOST 6691-2009 PTX G RTD Ptx" — GOST 6691-2009 (a = 0.00391)
(0 =0.00391)
Micro-Volts unipolar pv Micro-Volts unipolar (CUSTOM SPECIFIC)
(CUSTOM SPECIFIC)
Milli-Volts unipolar mV Milli-Volts unipolar (CUSTOM SPECIFIC)
(CUSTOM SPECIFIC)
Volts unipolar v Volts unipolar (CUSTOM SPECIFIC)
(CUSTOM SPECIFIC)
pV bipolar V= Micro-Volts bipolar
MV unipolar pV= Micro-Volts unipolar
mV bipolar mV=+ Milli-Volts bipolar
mV unipolar mV= Milli-Volts unipolar
V bipolar V+ Volts bipolar
V unipolar V+ Volts unipolar
TC Type B - IEC 584 TCB Thermocouple Type B - IEC 584
TC Type E - IEC 584 TCE Thermocouple Type E - IEC 584
TC Type J - IEC 584 TCJ Thermocouple Type J - IEC 584
TC Type K- IEC 584 TCK Thermocouple Type K - IEC 584
TC Type L- DIN 43710 TCL Thermocouple Type L - DIN 43710
TC Type Lr - GOST 3044-84 TCLR Thermocouple Type Lr - GOST 3044-84
TC Type N - IEC 584 TCN Thermocouple Type N - I[EC 584
TC Type R- IEC 584 TCR Thermocouple Type R - IEC 584
TC Type S - IEC 584 TCS Thermocouple Type S - IEC 584
TCType T-IEC584 TCT Thermocouple Type T - IEC 584
TC Type U - DIN 43710 TCU Thermocouple Type U - DIN 43710
TC Type W3 - ASTM E 988 TCW3 Thermocouple Type W3 - ASTM E 988
TC Type W5 - ASTM E 988 TCW5 Thermocouple Type W5 - ASTM E 988
Custom type CUSTM Custom type
Factory set- | RTD Pt100 - I[EC 751 P100I Pt100 - IEC 751

ting:

D Value x matches customer RTD value
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9.3 Parameter assignment over device with display

9.3.2 Connection type for input 1 [02]

Selects the connection type for input 1 depending on the selected sensor.

Indication on the dis- WIRING 1
play
Setting range: 2, 3, 4-wire
Factory setting: 3-wire
9.3.3 Wire resistance for connecting cable at Input 1 [03]

Requirement: Connection type 2-wire

Selects the wire resistance for Input 1.

Indication on the dis- | WIRE RES 1
play
Setting range: 0to 100 Q
Factory setting: 0Q
9.3.4 Input type 2 [04]
Selects the input type 2.
Setting range: Display Meaning
NONE No input type selected
P100I Pt100 IEC751
P500lI Pt500 IEC751
P1k 1 Pt1000 IEC751
TCBY Thermocouple Type B IEC 584
TCEY Thermocouple Type E IEC 584
TCJV Thermocouple Type J IEC 584
TCK? Thermocouple Type K IEC 584
TCNY Thermocouple Type N IEC 584
TCRY Thermocouple Type R IEC 584
TCSM Thermocouple Type S IEC 584
TCTY Thermocouple Type T IEC 584
TCLY Thermocouple Type L IEC 584
Factory setting: NONE No input type selected

" Can only be selected when the input type TC was also selected for input 1.
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9.3 Parameter assignment over device with display

You can select all input types via remote operation.
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9.3 Parameter assignment over device with display

Setting
range:

150

Remote operation Indication on the display Meaning

Ohms OHM Ohm

kiloOhms KOHM kiloOhms

Calibrated RTD - Cal Van Dusen CVvD Calibrated RTD - Cal Van Dusen
Potentiometers POT Potentiometers

RTD Ptx-1EC751,10=<x=<10.000 | PTX | RTD Ptx - IEC751, 10 < x < 10,000"

RTD Pt50 - IEC 751 P50 | RTD Pt50 - IEC 751

RTD Pt100 - IEC 751 P100lI RTD Pt100 - IEC 751

RTD Pt200 - IEC 751 P200I RTD Pt200 - IEC751

RTD Pt500 - IEC 751 P500I RTD Pt500 - IEC 751

RTD Pt1000 - IEC 751 P1k | RTD Pt1000 - IEC 751

RTD Ptx - JIS C1604-81, 10 <x < | PTXJ RTD Ptx - JIS C1604-81, 10 < x < 10,000V
10,000

RTD Pt50 — JIS C1604-81 P50J RTD Pt50 — JIS C1604-81 (R100/R0O = 1.3916)
(R100/RO =1.3916)

RTD Pt100 - JIS C1604-81 P100J RTD Pt100 - JIS C1604-81 (R100/R0O = 1.3916)
(R100/RO =1.3916)

RTD Pt200 - JIS C1604-81 P200)J RTD Pt200 - JIS C1604-81 (R100/RO = 1.3916)
(R100/RO =1.3916)

RTD Nix - DIN 43760, 10 <x < NIX D RTD Nix - DIN 43760, 10 < x < 10,000"
10,000

RTD Ni50 - DIN 43760 N50 D RTD Ni50 - DIN 43760

RTD Ni100 - DIN 43760 N100D RTD Ni100 - DIN 43760

RTD Ni120 - DIN 43760 N120D RTD Ni120 - DIN 43760

RTD Ni1000 - DIN 43760 N1k D RTD Ni1000 - DIN 43760

RTD Cux - ECW No. 15,5=<x < CUXE RTD Cux - ECW No. 15, 5 < x < 1,000"

1,000

RTD Cu10 - ECW No. 15 (a = C10E RTD Cu10 - ECW No. 15 (a = 0.00427)
0.00427)

RTD Cu100 - ECW No. 15 (a = C100E RTD Cu100 - ECW No. 15 (o = 0.00427)
0.00427)

RTD Cu50-GOST 6651-1994 (a= | C50G1 RTD Cu50 - GOST 6651-1994 (a = 0.00426)
0.00426)

RTD Cu50-GOST 6651-2009 (a= | C50G2 RTD Cu50 - GOST 6651-2009 (a = 0.00428)
0.00428)

RTD Cu100 - GOST 6651-2009 (a | C1hG2 RTD Cu100 - GOST 6651-2009 (a = 0.00428)
=0.00428)

RTD Pt50 - GOST 6651-2009 (o= | P50 G RTD Pt50 — GOST 6651-2009 (o = 0.00391)
0.00391)

RTD Pt100 — GOST 6651-2009 (a | P100G RTD Pt100 — GOST 6651-2009 (a = 0.00391)
=0.00391)

RTD Cu100-GOST6651-1994 (a | C1hG1 RTD Cu100 — GOST 6651-1994 (a = 0.00426)
=0.00426)

RTD Cux — GOST 6651-1994 (a = | CUX G RTD Cux — GOST 6651-1994 (a = 0.00426)"
0.00426)

RTD Nix — GOST 6651-2009 (a = | NIX G RTD Nix — GOST 6651-2009 (a = 0.00617)"

0.00617)
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RTD Ni50-GOST 6651-2009 (o= | N50 G RTD Ni50 — GOST 6651-2009 (o = 0.00617)
0.00617)
RTD Ni100 - GOST 6651-2009 (a | N100G RTD Ni100 — GOST 6651-2009 (a = 0.00617)
=0.00617)
Micro-Volts bipolar pV= Micro-Volts bipolar
Milli-Volts bipolar mV=+ Milli-Volts bipolar
Volts bipolar V+ Volts bipolar
TC Type B- IEC 584 TCB Thermocouple Type B - IEC 584
TC Type W5 - ASTM E 988 TCW5 Thermocouple Type W5 - ASTM E 988
TC Type W3 - ASTM E 988 TCW3 Thermocouple Type W3 - ASTM E 988
TC Type E - IEC 584 TCE Thermocouple Type E - IEC 584
TC Type J - IEC 584 TCJ Thermocouple Type J - IEC 584
TC Type K - [EC 584 TCK Thermocouple Type K - IEC 584
TC Type N - [EC 584 TCN Thermocouple Type N - [EC 584
TC Type R- IEC 584 TCR Thermocouple Type R - IEC 584
TC Type S - IEC 584 TCS Thermocouple Type S - IEC 584
TC Type T - IEC 584 TCT Thermocouple Type T - IEC 584
TC Type L- DIN 43710 TCL Thermocouple Type L - DIN 43710
TC Type U-DIN 43710 TCU Thermocouple Type U - DIN 43710
TC Type Lr - GOST 3044-84 TCLR Thermocouple Type Lr - GOST 3044-84
RTD Cux — GOST 6651-2009 (a = | CUX G RTD Cux — GOST 6651-2009 (a = 0.00428)"
0.00428)
RTD Ptx — GOST 6691-2009 (a = |PTXG RTD Ptx — GOST 6691-2009 (o = 0.00391)"
0.00391)
Custom Linearization (CUSTOM | CUSTM Custom Linearization (CUSTOM SPECIFIC)
SPECIFIC)
Micro-Volts unipolar (CUSTOM pv Micro-Volts unipolar (CUSTOM SPECIFIC)
SPECIFIC)
Milli-Volts unipolar (CUSTOM mV Milli-Volts unipolar (CUSTOM SPECIFIC)
SPECIFIC)
Volts unipolar (CUSTOM SPECIF- |V Volts unipolar (CUSTOM SPECIFIC)
(@)
None NONE No input type selected
Factory set- | None NONE No input type selected
ting:

Y Value x matches customer RTD value

9.3.5 Connection type for input 2 [05]

Selects the connection type for input 2 depending on the selected sensor.

Indication on the dis- WIRING 2
play
Setting range: 2, 3, 4-wire

Factory setting:
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9.3 Parameter assignment over device with display

9.3.6 Wire resistance for connecting cable at Input 2 [06]
Requirement: Connection type 2-wire
Selects the wire resistance for Input 2.
Indication on the dis- | WIRE RES 2
play
Setting range: 01to 100 Q
Factory setting: -
9.3.7 Assignment of the primary variable [07]
9.3.7.1 Introduction
Introduction
You select which device variable is displayed in the Measurement view (Page 112) with the
"Assignment of the primary variable" parameter.
The primary variables are available for your selection:
Indication on the Device variable
display
1 Input 1
|2 Input 2
aci1 Input 1 CJC
acz Input 2 CJC
AVG Average input 1 and input 2
1112 Difference input 1 - input 2
I 2-11 Difference input 2 - input 1
ABS Absolute difference input 1 - input 2
MIN Minimum input 1 or input 2
MAX Maximum input 1 or input 2
1B Input 1 and input 2 as backup
12B Input 2 and input 1 as backup
AVG B Average input 1 and input 2 with both as backup
MIN B Minimum input 1 or input 2 with both as backup
MAX B Maximum input 1 or input 2 with both as backup
ETEMP Electronics temperature
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9.3 Parameter assignment over device with display

9.3.7.2 Setting the assignment of the primary variable
Requirement
You know the parameter values for the "Assignment of the primary variable" parameter.
(Page 152)
Procedure
1. Navigate to the parameter view.
Navigating in the views (Page 110)
2. Select the parameter "Assignment of the primary variable".
3. Press the P button.
4. Select the desired input value with the 4 or Y button.
5. Use the P button to confirm.
Result
* The selected device variable is displayed in the measurement view (P1).
9.3.8 Unit [08]

Selects the unit for the "Sensor temperature” and "Electronics temperature" measured values
that are displayed in the measurement view.

Setting range: K
°C
°F
°R

Factory setting: °C

You can select additional units with the remote operation that are to be displayed in the
measurement view.
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9.3 Parameter assignment over device with display

9.3.9 Lower range value [09]/Upper range value [10]

9.3.9.1 Lower range value [09] parameter

Sets the lower range value.

Indication on the dis-
play:

LOWER RANGE

Setting range:

Within the measuring limits

Factory setting:

0°C

The lower range value (4 mA) corresponds to 0% of the measuring range.

9.3.9.2 Upper range value [10] parameter

Sets the upper range value.

Indication on the dis-
play:

UPPER RANGE

Setting range:

Within the measuring limits

Factory setting:

100°C

9.3.9.3 Adjusting lower range value/upper range value

Introduction

The lower range value (4 mA) corresponds to 0% of the measuring range. The upper range value
(20 mA) corresponds to 100% of the measuring range. Using remote operation you can change
the relationship between the values of the lower range value/upper range value and the current
output. For example, lower range value corresponds to 20 mA.

You have the following options for assigning the desired temperature measurements to the
lower range value and the upper range value:

Device with display

Remote operation

Set lower range value

"Lower range value" parameter | Settings > Current output > Low-

er range value

Set upper range value

"Upper range value" parameter | Settings > Current output > Up-

per range value

The minimum permissible measuring span of the input type must not be underpassed. You can
find the minimum permissible measuring span of your input type in the section Technical data

(Page 199).

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. In the parameter view, select the "Set lower range value" parameter.
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9.3 Parameter assignment over device with display

3. Press the P button.
4. Enter avalue within the measuring limits of the selected input type with the A or Y button.

5. Use the P button to confirm.

The lower range value is set. Note that the upper range value does not move automatically.
6. Navigate to the "Set upper range value" parameter.
7. Press the P button.
8. Enteravalue within the measuring limits of the selected input type with the 4 or Y button.
9. Use the P button to confirm.

The upper range value is set.

Result
You have defined your measuring range.
¢ If the minimum permissible measuring span that is dependent on the selected input type is
underpassed, the message "FAILD" appears.
See also
Parameters and functions (Page 139)
9.3.10 Damping value [11]
9.3.10.1 Damping value parameter

Sets the damping (filtering) for smoothing of sudden process value variations.

Setting range: 0.01s...60s, in steps of 0.01 s

Factory setting: Os

The damping influences the response time of the device: When you increase the damping value,
the response time of the temperature transmitter to changes in the pressure measurement
increases.

¢ Reduce the damping value for faster response times. Specify a value that meets the
requirements regarding signal stability and response time.

9.3.10.2 Set damping value

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. Select the "Damping value" parameter.
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9.3 Parameter assignment over device with display

3. Press the P button.

4. Set the damping with the 4 and Y buttons.

5. To set the damping in steps of 0.10 s, press and hold down the buttons.
6. Use the P button to confirm.

9.3.11 Functional Safety [12]

Enables Functional Safety.

The parameter is only visible for devices with Functional Safety.

See also
Functional Safety Manual (https://www.siemens.com/processinstrumentation/documentation)
9.3.12 Loop test [13]
Sets a constant loop current for test purposes.
You have the option of selecting preset values or a user-defined value.
Setting range: 3.55 mA
4 mA
12 mA
20 mA
22.8 mA
USER User defined
Factory setting: 12 mA
9.3.12.1 Loop test with preset loop current value

1. Navigate into the parameter view.
Navigating in the views (Page 110)

2. Select the parameter "Loop test".
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9.3 Parameter assignment over device with display

3. Use the P button to confirm.
LOOPT VALLE
(c
v "l

The loop test starts:

— The "EDIT" symbol flashes.

— The "Function check" symbol is displayed.

— The "Co" symbol (constant current mode) is displayed.
4. Change the preset value with the 4 or Y button.

5. Use the P button to confirm.
The loop test starts.

6. End the loop test with the < button.

9.3.12.2 Loop test with user defined loop current value

1. Navigate into the parameter view.
Navigating in the views (Page 110)

2. In the parameter view, select the "Loop test" parameter.

3. Use the P button to confirm.
LOOPT VALLE
(C0
Vv "lo

The loop test starts:

— The "EDIT" symbol flashes.

— The "Function check" symbol is displayed.

— The "Co" symbol (constant current mode) is displayed.

Change to "USER" with the 4 or Y button.

Use the P button to confirm.

Set a value between 3.6 mA and 22.8 mA using the buttons 4 or .

N o U ok

Use the P button to confirm.
The loop test starts.

8. End the loop test with the < button.
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9.3.13

See also

9.3.14

See also

9.3.15

9.3.15.1

Requirement

158

One-point calibration input 1 [14]

Calibrates the lower calibration point at input 1. The device moves the characteristic by the
difference between the original and the new calibration point. The result of the one-point
calibration is saved in the TRIM INPUT 1 parameter.

Indication on the dis- TRIM INPUT 1
play:

The two-point calibration via remote operation calibrates the low and high calibration point.

Setting two-point calibration (Page 170)
Setting one-point calibration (Page 169)

One-point calibration input 2 [15]

Calibrates the lower calibration point at input 2. The device moves the characteristic by the
difference between the original and the new calibration point. The result of the one-point
calibration is saved in the TRIM INPUT 2 parameter.

Indication on the dis- TRIM INPUT 2
play:

The two-point calibration via remote operation calibrates the low and high calibration point.

Setting two-point calibration (Page 170)
Setting one-point calibration (Page 169)

Change User PIN [16]

Change user PIN
Used to change the User PIN.

Setting range: 1to 65535
Factory setting: 2457

The "User PIN (Page 161)" parameter is enabled.
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Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. Select the parameter "Change user PIN".

3. Press the P button.
4. Enter the old user PIN.

5. Enter the new user PIN with a value between 1 and 65535.
Changing parameter values (Page 115)

6. Use the P button to confirm.

7. Repeat the new user PIN and use the P button to confirm.

Result

* If both user PINs match, the "COMPL" message appears.
The user PIN has been successfully changed.

* If the two user PINs do not match, the "FAILD" message appears.
Then repeat the described procedure.

9.3.16 PIN recovery [17]

Used to reset the user PIN to the factory setting.
The user PIN is factory set to 2457 in the device.
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9.3 Parameter assignment over device with display

9.3.16.1

Requirement

Procedure

Result

160

Recovering the user PIN

You have received the PUK from Technical Support (Page 228) using the serial number of
your device.

The "User PIN (Page 161)" parameter is enabled.

. In the parameter view, select the "PIN recovery" parameter.

Pl RECOVERY

EDIT

. Press the P button.

The cursor and the "EDIT" symbol flash.

. Enter the digits of the PUK:

— Use the A or Y button to change.

— Use the P button to confirm.

— Use the < button to delete.

The complete PUK is shown on the top line of the display.

R
f
- — = +

. When the PUK is complete, use the pp button to confirm.

If you have entered the correct PUK, the message "NEW PIN - 2457" appears.
The user PIN has been reset to the factory setting 2457.

If the PUK was not correctly entered, the message "FAILD" appears.
Then repeat the described procedure.
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9.3.17 User PIN [18]

9.3.17.1 User PIN

Used to enable or disable the user PIN.

9.3 Parameter assignment over device with display

Setting range:

ON

Enable user PIN

OFF

Disable user PIN

Factory setting:

User PIN disabled

When user PIN is enabled, the measured values and parameters are read-only.

¢ To change the parameters and use the device functions, the user PIN must be input.

The user PIN 2457 is factory preset in the device.

9.3.17.2 Enable user PIN

Requirement

The User PIN is disabled.

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. Select the parameter "User PIN".

3. Use the P button to confirm.
The message "USER PIN ON" (User PIN enabled) appears for 2 seconds.

Result

The User PIN is activated after about 10 minutes or after a device restart.

USER Pifl
[
LIt

9.3.17.3 Disable user PIN

Requirement

The user PIN is enabled.
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9.3 Parameter assignment over device with display

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. Select the parameter "User PIN".
3. Use the P button to confirm.
4. Select YES with the 4 or Y button.

COMF RN

wES

EDIT

5. Use the P button to confirm.
The message "USER PIN OFF" appears for 2 seconds.

Result
The User PIN is disabled.

USER Pifl

FF

9.3.18 Minimum measured peak value at Input 1 [19]

Shows the minimum measured peak value at input 1.

Indication on the dis- MIN INPUT 1
play

9.3.19 Maximum measured peak value at Input 1 [20]

Shows the maximum measured peak value at input 1.

Indication on the dis- MAX INPUT 1
play
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9.3.20

9.3.21

9.3.22

9.3.23

9.3.24

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Minimum measured peak value at Input 2 [21]

Shows the minimum measured peak value at input 2.

9.3 Parameter assignment over device with display

Indication on the dis-
play

MIN INPUT 2

Maximum measured peak value at Input 2 [22]

Shows the maximum measured peak value at input 2.

Indication on the dis-
play

MAX INPUT 2

Minimum transmitter electronics temperature [23]

Shows the minimum measured transmitter electronics temperature.

Indication on the dis-
play

MIN ETEMP

Maximum transmitter electronics temperature [24]

Shows the maximum measured transmitter electronics temperature.

Indication on the dis-
play

MAX ETEMP

Button lock [25]

Enables the button lock. You can continue to operate the device using remote operation.

Setting range: ON | Button lock enabled
OFF | Button lock disabled
Factory setting: OFF
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9.3 Parameter assignment over device with display

9.3.24.1 Enabling button lock

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. In the parameter view, select the "Button lock" parameter.

3. Press the P button.
The "EDIT" symbol flashes.

4. Select ON with the 4 or Y button.
FUTTON LOCK

I
Ll l’

5. Use the P button to confirm.

Result
* The display automatically returns to the measurement view.
* The display automatically changes between the measured values every 12 seconds.
* The symbol for button lock "LL" and the measured value ID are displayed alternately.
9.3.24.2 Disabling button lock
Procedure
To disable the button lock, press and hold the P button for 5 seconds.
Result

* The symbol for Button lock "LL" is hidden.

* You can operate the device using the buttons.
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9.4 Assigning parameters using remote operation

9.4 Assigning parameters using remote operation

9.4.1 Introduction

Introduction

This section describes the most important parameters and functions that are available
additionally over remote operation:

"Quick Start" wizard
Identification (TAG)

Custom type

Sensor calibration

Transmitter sensor matching
Assignment of dynamic variables

Current output

9.4.2 "Quick Start" wizard

You use the "Quick start" wizard to configure your device in five steps for the required application:

Step 1: Identification

Step 2: Sensor settings

Step 3: Assignment of dynamic variables
Step 4: Process parameters

Step 5: Process alarms

Step 6: Summary
The summary provides an overview of the "old" and "new" parameters.

To store the parameters in SIMATIC PDM and transfer them to the device, click the "Apply"
button.
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9.4 Assigning parameters using remote operation

9.4.3 Identification
Define the data that you need to identify your device under the "ldentification” parameter group.
Adistinction is made between data you can set yourself and values that are preset in the factory.
The default values are write-protected and cannot be changed by the user. The corresponding
allocation is set out below:
Designation Adjusta- Preset | Factory setting
ble
Short tag X -
Long tag (TAG) X -
Description X -
Message X
Installation date X dd.mm.yyyy
Device
Manufacturer_id X Siemens
Device type - X SITRANS TH320/TH420/TR320/TR420
Product name - X SITRANS TH320"
Serial number - X in accordance with device manufacture
Final assembly number - -
Hardware version - X in accordance with device manufacture
Firmware version - X in accordance with device manufacture
EDD version - X
" in accordance with the order
9.4.4 User-specific type
9.4.4.1 Introduction

166

For special applications, a user-specific type is available. There is no internal validation check in
the Engineering System. Test the expected functionality for your application.
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9.4 Assigning parameters using remote operation

Enter up to 60 breakpoints via SIPROM T or the remote operation.

* Set the linearization table (60 breakpoints) (Page 168)
Enter the desired number of breakpoints. You can freely position x and y values on the
linearization curve.

A

7/

Y3

Y2 e,

Y1 ! | L
X1 X2 X3 X4

Figure 9-1  Linearization table

* Set the spline curve (40 breakpoints) (Page 168)
Enter the minimum and maximum X-value. The x values are distributed evenly on the x axis
according to the desired number of breakpoints. You can freely assign the y values.

A

77

Y3 e ’

v2 o, -

Y1 | | L
X1 X2 X3 X4

Figure 9-2  Spline curve
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9.4 Assigning parameters using remote operation

9.44.2

Procedure

9.44.3

Procedure

9.4.5

9.4.5.1

168

Set the linearization table (60 breakpoints)

—_

Select the "Custom type" option for the "Type" parameter.
Select a custom type from the list, e.g. resistance.

Select the "Linearization table" option for the "Linearization type" parameter.

H wN

Enter the desired number of breakpoints.
You can enter a minimum of 3 and up to 60 breakpoints.

L

Enter the x values and associated y values.
6. Transfer the linearization table to the device.

7. Test the expected functionality for your application.
There is no internal validation check in the Engineering System.

Set the spline curve (40 breakpoints)

—_

Select the "Custom type" option for the "Type" parameter.
Select a custom type from the list, e.g. resistance.
Select the "Spline curve" option for the "Linearization type" parameter.

Enter the minimum and maximum X value.

oA wWwN

Enter the desired number of breakpoints.
You can enter a minimum of three and up to 40 breakpoints.

o

Enter the values of the Y points.
7. Transfer the spline curve to the device.

8. Test the expected functionality for your application.
There is no internal validation check in the Engineering System.

Sensor calibration

Introduction
The sensor calibration can be a one-point calibration and a two-point calibration.
You use the one-point calibration to set the device characteristic at the low calibration point.

You use the two-point calibration to set the device characteristic at the low and high calibration
point.

The results are correct measured values at the calibration points.
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9.4 Assigning parameters using remote operation

Enter the calibration points within the measuring range using the remote operation.

9.4.5.2 Setting one-point calibration

Requirement
¢ The measured value for the low calibration point is stable.
* There is no sensor error.

¢ The measured value is in the measuring range.

Procedure
1. Select the menu command "Maintenance > Calibration".
2. Select the tab input 1 or input 2.
3. Bring the sensor to a stable temperature environment. For example, 0 °C.
The fluctuation of the measured value is within the precision requirements.
We recommend use of a calibrator, e.g. from Beamex.
4. Click the "One-point calibration" button.
5. Confirm the warnings.
6. When your measured value is stable, assign the measured value to the low calibration point
of the device.
Result

The device calibrates to the measured value.

The device moves the characteristic by the difference between the original and the new
calibration point.
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9.4 Assigning parameters using remote operation

y (1) A— B: Parallel shift
Measured
temperature
] >
T Ll
Low Set temperature
calibration point
A Original characteristic
B Characteristic after the one-point calibration of the low calibration point
9.4.5.3 Setting two-point calibration
Requirement
The measured values for the high and low calibration point are stable.
There is no sensor error.
The measured values are in the measuring range.
Procedure

170

. Select the menu command "Maintenance > Calibration".

. Select the tab input 1 or input 2.

Bring the sensor to a stable temperature environment. For example, 0 °C.
The fluctuation of the measured value is within the precision requirements.

. Click the "Two-point calibration" button.
5. Confirm the warnings.

. When your measured value is stable, assign the measured value to the low calibration point

of the device.

Repeat the process for the high calibration point.
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9.4 Assigning parameters using remote operation

Result
The device calibrates to your measured values.
The device moves the characteristic by the difference between the original and the new
calibration points.
A (1) A—= B: Parallel shift
Measured . ;
temperature @ B —— C: Incline change
| | ,
T T Lgd
Low High Set temperature
calibration point calibration point
A Original characteristic
B Characteristic after the two-point calibration of the low calibration point
C Characteristic after the two-point calibration of the high calibration point
9.4.6 Transmitter sensor matching
9.4.6.1 Introduction

The Callendar-Van Dusen coefficients are used to match the temperature transmitter with the
sensor. If requested, the sensor manufacturer will provide you with the Callendar-Van Dusen
coefficients according to IEC 60751 with the sensor. The results are correctly measured
measured values over the desired temperature range through very good approximation of the
actual temperature response of the platinum resistance thermometer.

You can change the calibration points RO, A, B, C, Alpha, Beta and Delta using the remote
operation.
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9.4 Assigning parameters using remote operation

9.4.6.2

Procedure

9.4.7

Changing the Callendar-Van Dusen coefficients

1.

Select a sensor with Callendar-Van Dusen coefficients for the "Input type" parameter.

2. Change the values for RO, A, B and C, or RO, Alpha, Beta and Delta.

3. Transfer the values to the device.

Assignment of dynamic variables

With the remote operation you can assign any device variable for the dynamic variables PV
selector, SV selector, TV selector and QV selector.

The device variable assigned to the PV selector controls the loop current.

Device variables:

Input 1

Input 2

Input 1 CJC

Input 2 CJC

Average input 1 and input 2

Difference input 1 - input 2

Difference input 2 - input 1

Absolute difference input 1 - input 2

Minimum input 1 or input 2

Maximum input 1 or input 2

Input 1 and input 2 as backup

Input 2 and input 1 as backup

Average input 1 and input 2 with both as backup

Minimum input 1 or input 2 with both as backup

Maximum input 1 or input 2 with both as backup

Electronics temperature

9.4.8

172

Operating hours counter

Operating hours counter for transmitter electronics

Monitors the number of operating hours during which the transmitter remained in
continuous operation, depending on the ambient temperature.

The operating hours history of the transmitter is recorded in 9 ambient temperature ranges.
Starts with the first commissioning at the factory.
Operating hours counter and temperature ranges cannot be reset or set by the user.

The operating hours counter is only updated as long as the device is in measuring mode. The
operating hours counter is not updated in simulation mode.
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Procedure

9.4.9

9.4.9.1

Introduction

9.4 Assigning parameters using remote operation

Operating hours counter for sensor measuring temperature
* Monitors the sequence of the sensor connected to the transmitter in various process areas.

* The operating hours sequence of the process variable is recorded in 9 ranges. It is subdivided
according to the connected sensor and its sensor limits. The user cannot set the ranges.

* The operating hours counter is automatically reset when you change one of the following
parameters in the device:

- Input type
— Wiring configuration
— RTD factor

1. Using remote operation (for example SIMATIC PDM), select the menu command "Diagnostics
> Operating time".

2. Select "Input 1", "Input 2" or "Electronics temperature” in the submenu.

Current output

Fault current

Fault current of the transmitter
The fault current is set to < 3.6 mA at the factory.

You set the fault current of the internal transmitter from < 3.6 mA to = 21 mA with the switch
on the display.

Setting the fault current of the internal transmitter with switch to = 21 mA (Page 181)

A fault current = 21 mA is not permissible for operation of the device with functional safety.
Functional safety cannot be activated with a fault current = 21 mA.

Fault current of the sensor

Your device is delivered with the following Factory settings (Page 217).

You use parameter assignment software to change the parameters for the fault current.

Lower fault current parameter

Adjusts the magnitude of the lower fault current Q@.

Setting range: Between 3.55 mA and lower saturation limit @

Factory setting: 3.55 mA, or as specified in order
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9.4 Assigning parameters using remote operation

‘ ©O)
-

T‘
| | | | |

3.8 mA 4 mA 20 mA 20.5 mA 22.8 mA
® @ ®

Normal operation

w
al
g —
3
>

Lower fault current (factory setting)
Lower saturation limit (factory setting)
Upper saturation limit (factory setting)

clolelclory

Upper fault current (factory setting)

Upper fault current parameter
Adjusts the magnitude of the upper fault current ®.

Setting range: Between upper saturation limit @ und 22.8 mA

Factory setting: 22.8 mA, or as specified in order

| L |

3.8 mA 4 mA 20 mA 20.5 mA 22.8 mA
® @ ®

Normal operation

w
[}
a —
3
>

Lower fault current (factory setting)
Lower saturation limit (factory setting)

Upper saturation limit (factory setting)

PO g

Upper fault current (factory setting)

See also

Setting the fault current of the internal transmitter with switch to = 21 mA (Page 181)

9.4.9.2 Lower saturation limit parameter

Sets the lower threshold for the lower saturation Iimit@.
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9.4 Assigning parameters using remote operation

The loop current cannot drop below the set threshold.

Setting range: Between lower fault current@ and 4 mA

Factory setting: 3.8 mA, or as specified in order

| L |

3.8 mA 4 mA 20 mA 20.5 mA 22.8 mA
® @ ®

Normal operation

w
(&2}
a —
3
>

Lower fault current (factory setting)
Lower saturation limit (factory setting)

Upper saturation limit (factory setting)

clolelclery

Upper fault current (factory setting)

9.4.9.3 Upper saturation limit parameter

Sets the threshold for the upper saturation limit(4).

Setting range: Between 20 mA and the upper fault current

Factory setting: 20.5 mA, or as specified in order

\ @ |
) |

3.8 mA 4 mA 20 mA 20.5 mA 22.8 mA
® @ ®

Normal operation

w
al
a —
3
>

Lower fault current (factory setting)
Lower saturation limit (factory setting)
Upper saturation limit (factory setting)

clololclory

Upper fault current (factory setting)

See also
Technical data (Page 199)
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9.5 Locking the device

9.5 Locking the device
9.5.1 Locking the SITRANS TH/TR device
9.5.1.1 Introduction

The following options are available to lock the device:
¢ Enabling write protection using the jumper.

The table gives you an overview of the write protection options:

Write protection Read measured values Read parameters (param- | Change parameters (edit
(measurement view) eter view) view)
Jumper set Yes Yes No
User PIN enabled Yes Yes Yes, after input of the user
PIN

Devices with functional safety

To enable functional safety, first enable the user PIN.

9.5.1.2 Enable SITRANS TH write protection with jumper

Introduction

The jumper is used for enabling write protection.
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9.5 Locking the device

Procedure
1. Set the jumper as follows:
Figure 9-3  SITRANS TH: Enable write protection using the jumper
Meaning of the jumper positions (Page 40)
Result
When the jumper is set, only the measured values and the parameters can be read.
9.5.1.3 Enable SITRANS TR write protection with jumper
Introduction

The jumper is used for enabling write protection.
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9.5 Locking the device

Procedure
1. Switch off the power supply.
2. Open the housing.
Press the recesses marked in the figure with a pen.
| I
e
e
Figure 9-4  Enclosure top view: Above and below
3. Set the jumper as follows:
T
enilg
X1
I
LED1
X2 O
L
E
SIEMENS TR320/TR420
Figure 9-5  SITRANS TH: Enable write protection using the jumper
Meaning of the jumper positions (Page 49)
Result

When the jumper is set, only the measured values and the parameters can be read.
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9.5 Locking the device

9.5.1.4 User PIN parameter
Used to change the User PIN.

Setting range: 1to 65535
Factory setting: 2457

See also
Parameters and functions (Page 139)
9.5.2 Locking the SITRANS TF device
9.5.2.1 Introduction
The following options are available to lock the device:
* Enable write protection using switch.
* Enable write protection using the User PIN.
* Enable write protection using the button lock.
Write protection Sym- |[ID Read measured values on | Read parameters on the | Change parameters
bol the display display via the device with
display
Switch enabled E L Yes Yes No
User PIN" enabled LP Yes Yes Yes, after input of the
user PIN
Button lock enabled LL Yes No No
"The user PIN is factory set to 2457 in the device. When delivered, write protection is disabled
using the user PIN.
Devices with functional safety
To enable functional safety, first enable the User PIN.
9.5.2.2 Enable write protection with write protection switch

Introduction

The write protection switch is used for enabling write protection.
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9.5 Locking the device

Procedure
1. Unscrew the cover.
2. Slide the write protection switch to the closed lock position.
Figure 9-6  Enable write protection using the write protection switch
Result
When the write protection switch is set to the closed lock position, measured values and
parameters can be read.
9.5.2.3 Enable the User PIN on the display
Requirement
The User PIN is disabled.
Procedure
1. Navigate to the parameter view.
Navigating in the views (Page 110)
2. Select the parameter "User PIN".
3. Use the P button to confirm.
The message "USER PIN ON" (User PIN enabled) appears for 2 seconds.
Result
USER Pifl
I
L
EDIT
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9.6 Setting the fault current of the internal transmitter with switch to = 21 mA

9.5.24 Enable the button lock on the display

Procedure

1. Navigate to the parameter view.
Navigating in the views (Page 110)

2. In the parameter view, select the "Button lock" parameter.

3. Press the P button.
The "EDIT" symbol flashes.

4. Select ON with the 4 or Y button.
FUTTON LOCK

[
L l+

5. Use the P button to confirm.

Result
* The display automatically returns to the measurement view.
* The display automatically changes between the measured values every 12 seconds.
* The symbol for button lock "LL" and the measured value ID are displayed alternately.
9.6 Setting the fault current of the internal transmitter with switch to
=21 mA
Introduction

You set the fault current of the internal transmitter from < 3.6 mA to = 21 mA with the switch
on the display.

A fault current = 21 mA is not permissible for operation of the device with functional safety.
Functional safety cannot be activated with a fault current = 21 mA.
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9.6 Setting the fault current of the internal transmitter with switch to = 21 mA

Procedure
1. Unscrew the cover.

2. Move the left switch to the HI position.

FO Fault current

LO Lower fault current < 3.6 mA
HI Upper fault current = 21 mA

SIM  Reserved for devices with PA (simulation mode)
Figure 9-7  Set the upper fault current using switch

Result

When the switch is in the HI position, the upper fault current is enabled.

See also
Current output (Page 173)
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10.1 Basic safety notes

Note

The device is maintenance-free.

10.1.1 Maintenance

The device is maintenance-free. However, a periodic inspection according to pertinent directives
and regulations must be carried out.

An inspection can include, for example, check of:
* Ambient conditions
¢ Seal integrity of the process connections, cable entries, and cover

¢ Reliability of power supply, lightning protection, and grounds

10.1.2 SITRANS TF

A\ WArNING

Use of a computer in a hazardous area

If the interface to the computer is used in the hazardous area, there is a risk of explosion.
¢ Ensure that the atmosphere is explosion-free (hot work permit).

A\ WArNING

Dust layers above 5 mm

Risk of explosion in hazardous areas.

Device may overheat due to dust build up.

¢ Remove dust layers in excess of 5 mm.
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10.2 Cleaning

A\ crution

Releasing button lock

Improper modification of parameters could influence process safety.

* Make sure that only authorized personnel may cancel the button locking of devices for
safety-related applications.

NOTICE

Penetration of moisture into the device

Damage to device.

* Make sure when carrying out cleaning and maintenance work that no moisture penetrates
the inside of the device.

10.2 Cleaning

Cleaning the enclosure

¢ C(leanthe outside of the enclosure with the inscriptions and the display window using a cloth
moistened with water or a mild detergent.

¢ Do not use any aggressive cleansing agents or solvents, e.g. acetone. Plastic parts or the
painted surface could be damaged. The inscriptions could become unreadable.

See also

Cleaning (Page 184)

A\ WARNING

Electrostatic charge

Risk of explosion in hazardous areas if electrostatic charges develop, for example, when
cleaning plastic surfaces with a dry cloth.

¢ Prevent electrostatic charging in hazardous areas.
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10.3 Maintenance and repair work

10.3 Maintenance and repair work

A\ WARNING

Impermissible repair and maintenance of the device
¢ Repair and maintenance must be carried out by Siemens authorized personnel only.

A\ WARNING

Impermissible repair of explosion protected devices

Risk of explosion in hazardous areas
e Repair must be carried out by Siemens authorized personnel only.

A\ WARNING

Impermissible accessories and spare parts

Risk of explosion in areas subject to explosion hazard.
e Only use original accessories or original spare parts.

¢ Observe all relevantinstallation and safety instructions described in the instructions for the
device or enclosed with the accessory or spare part.

A\ WArNING

Improper connection after maintenance

Risk of explosion in areas subject to explosion hazard.
¢ Connect the device correctly after maintenance.
* Close the device after maintenance work.

Refer to Connecting (Page 81).

10.3.1 Uninstalling USB drivers

Procedure
1. Select "Ports (COM & LPT)" > "USB Serial Port (COMx)" in the Windows Device Manager.
2. Right-click on "USB Serial Port (COMXx)".
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10.3 Maintenance and repair work

3. Select "Uninstall" from the shortcut menu.

~ioix]

File  Acton  View Help

o2& s

F#-78 Computer -]
— Disk drives
%, Display adapters
42 DVD/CD-ROM drives
Human Interface Devices
g IDE ATA/ATAPI controllers
%5 Imaging devices
= Keyboards
@ Memary technology driver
U Mice and other pointing devices
‘& Monitors
(¥ Metwork adapters
‘?’ Ports {COM &LPT)
Intel(R) Active ManagementTedﬂnoIogy S0L (Com3)

USB Serial Port (C¢
- n Processors Update Driver Software...
B[} Security Devices Disable
5 3 swamcrer
[ Smart card readers
% Sound, video and gam Scan for hardware changes
-8 System devices Properties |
[~ i Universal Serial Bus cormromers =

|Uninsiz||s the driver for the selected dew| |

4. Select "USB Controller" > "USB Serial Converter" in the Windows Device Manager.
5. Right-click on "USB Serial Converter".

6. Select "Uninstall" from the shortcut menu.

~ioix]

File  Acton  View Help
= | @E HE & F &S
: E Ports (COM &LPT) -]

Processors
2 Security Devices
¥ SIMATIC NET
& Smart card readers
‘% Sound, video and game controllers
-8 System devices
= E Universal Serial Bus controllers
----- Intel(R) USE 3.0 eXtensible Host Controller
----- Intel(R) USE 3.0 Root Hub
----- USE 2.0 MTT Hub
----- USE 3.0 Hub
----- USE Composite Device
----- USE Composite Device
----- USE Composite Device
----- USE Hub

----- LUSE Serial Convel

Update Driver Software. .. 1
Uninstalls the driver for the se |— Disable

Un 1]

Scan for hardware changes

Properties
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Result

10.3.2

10.3.2.1

10.3.2.2

10.3 Maintenance and repair work

The associated registration entry for the USB modem is deleted.

SITRANS TF

A\ WArNING

Impermissible repair and maintenance of the device

¢ Repair and maintenance must be carried out by Siemens authorized personnel only.

Impermissible repair of explosion protected devices

A\ WArNING

Impermissible repair of explosion protected devices

Risk of explosion in hazardous areas.
¢ Repairs may only be carried out by personnel authorized by Siemens.

¢ Do notrepairflameproof joints. Flameproof joints are, for example, threaded inlets for cable
glands.

A\ cauTion

Hot surfaces

Risk of burns during maintenance work on parts having surface temperatures exceeding 70 °C
(158 °F).

* Take corresponding protective measures, for example by wearing protective gloves.
* After carrying out maintenance, remount touch protection measures.

Checking the seals

Inspect the seals at regular intervals

1. Clean the enclosure and seals.
2. Check the enclosure and the seals for cracks and damage.

3. If necessary, lubricate the seals or replace them. Use only original seals (https://
www.siemens.com/industrymall).
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10.3 Maintenance and repair work

10.3.2.3 Check cable glands

e Check the tightness of the cable glands at regular intervals.

¢ Tighten the cable glands if necessary.

10.3.3 Replace SITRANS TF single chamber housing local display
10.3.3.1 Removing the display
Procedure

1. De-energize the device.

2. Open the device.
Opening the device (Page 93)

3. Remove the local display from the holder.

4. Disconnect the cable from the local display.
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10.5 Return procedure

10.3.3.2 Installing the display

Procedure

1. Connect the cable to the local display as shown in the figure.

Figure 10-1  Ensure correct polarity!
2. Fasten the local display in the holder.

3. Close the device.
Closing the device (Page 99)

10.4 Absence of pollutants

f..\ The product does not contain any dangerous substances above the concentration
@ value according to GBIT 26572.

10.5 Return procedure

Enclose the bill of lading, return document and decontamination certificate in a clear plastic
pouch and attach it firmly to the outside of the packaging.
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10.6 Disposal

Required forms

Delivery note

Return document (http://www.siemens.com/processinstrumentation/returngoodsnote)
with the following information:

— Product (item description)
— Number of returned devices/replacement parts
— Reason for returning the item(s)

Decontamination declaration (http://www.siemens.com/sc/declarationofdecontamination)
With this declaration you warrant "that the device/replacement part has been carefully
cleaned and is free of residues. The devicelreplacement part does not pose a hazard for
humans and the environment."

If the returned devicelreplacement part has come into contact with poisonous, corrosive,
flammable or water-contaminating substances, you must thoroughly clean and
decontaminate the devicelreplacement part before returning it in order to ensure that all
hollow areas are free from hazardous substances. Check the item after it has been cleaned.
Any devices/replacement parts returned without a decontamination declaration will be
cleaned at your expense before further processing.

10.6 Disposal
Devices described in this manual should be recycled. They may not be dis-
posed of in the municipal waste disposal services according to the Directive
2012/19/EC on waste electronic and electrical equipment (WEEE).
Devices can be returned to the supplier within the EC, or to a locally ap-
proved disposal service for eco-friendly recycling. Observe the specific reg-
ulations valid in your country.

] Further information about devices containing batteries can be found at:
Information on battery/product return (WEEE) (https://
support.industry.siemens.com/cs/document/109479891/)

Note

190

Special disposal required

The device includes components that require special disposal.

Dispose of the device properly and environmentally through a local waste disposal
contractor.
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11.1

Device status symbols

Device status is shown using symbols on the local display. Additionally, the symbol and
respective text message for each device status can be seen in remote engineering, asset
management or process control systems.

Locally, alarms are shown as a symbol in the lower line of the display. If several diagnostic states
are active at the same time, the symbol for the most critical state is shown.

Device status characteristics

The following table provides possible cause of device status and actions for the user or service.

The symbols used on the local display are based on NAMUR status signals, whereas symbols used
in SIMATIC PDM are based on Siemens standard alarm classes.

Note

Device status priority conflict - Namur vs Siemens standard

When more than one diagnostic event is active simultaneously, a conflict in priorities may arise.
In this case, the Namur symbol on the local display will differ from that shown in SIMATIC PDM.

* For example: if both diagnostic states "Maintenance demanded" and "Configuration error"
are active,

— Local display (using Namur symbols) will show "Configuration error" as higher priority.
— SIMATIC PDM (using Siemens standard symbols) will show "Maintenance demanded"” as
higher priority.

Be aware of the priority for each device status, depending on the interface used.

Note
Namur device status priorities

This device uses Namur device status priorities based on HCF specification.

The sequence of symbols in the table corresponds to the priority of the device status, beginning
with the most critical.

Note
Priorities of the NAMUR device status

This device uses the priorities of the NAMUR device status based on the HCF specification.

The order of the symbols in the table corresponds to the priority of the device status, starting
with the most critical message.
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11.1 Device status symbols

Device status symbols

Display NAMUR SIMATIC PDM/PLC

- NAMUR NE 107 - HCF

Symbol Device status | Priority * Symbol Device status Priority *

‘ Failure 1 Ef Maintenance alarm

Cause: Output signal invalid due to fault in the field device or in the peripherals.

Measure: Maintenance is required immediately.
Maintenance re- 4 0 Maintenance demanded 2
quired

Cause:Output signal is still valid, but wear reserve is almost exhausted and/or a function will be limited soon.
Measure:Maintenance is strongly recommended as soon as possible.

o
Cause: The output signal is still valid. No functional restrictions have been determined but the wear reservice will most likely
be exhausted in the next few weeks.

Maintenance re- 4
quired

Maintenance required 3

®

Measure: Maintenance of device should be planned.

Function test 2 Manual operation 4

i

Cause: Output signal temporarily invalid (e.g. frozen) due to work being performed on the device.

<

Measure: Manual mode over HMI or disable the engineering system.

Function test 2 :ﬂ Simulation mode 5

<

Cause: The output signal does temporarily not reflect the process because the output is based on a simulation value.
Measure: Simulation mode over HMI or disable the engineering system or restart device.

N

Cause: The output signal does not represent the process value. The device mode is set to "Out of service".

Failure 1 Out of service 6

Measure: Disable "Out of service" and enable normal operation.

(red)
Cause: Output signal invalid due to parameter setting, connection error or configuration error in the HW.

Failure 1 Configuration error 7

Measure: Check hardware configuration of the device over HMI or engineering system.
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11.1 Device status symbols

Display NAMUR SIMATIC PDM/PLC
- NAMUR NE 107 - HCF
Symbol Device status | Priority * Symbol Device status Priority *

f Out of specifica- 3 E$ Process value alarm 8
tion

Cause: Deviations from permissible ambient or process conditions detected by the device (by means of self-monitoring or
based on warnings/errors in the device) indicate that the measured value is unreliable or that deviations from the set value in
the actuators are most likely greater than anticipated under normal operating conditions.

Process or ambient conditions can damage the device or result in unreliable results.
Measure: Check ambient temperature or process conditions. If possible, install device at different location.

V Function test 2 _m_ Configuration warning 9

(yellow)

Cause: Safety validation is not complete.
Measure: Acknowledge safety event in the Functional Safety menu and repeat safety commissioning.

f Out of specifica- 3 :@ Process value warning 10
tion

Cause: Deviations from permissible ambient or process conditions detected by the device (by means of self-monitoring or
based on warnings/errors in the device) indicate that the measured value is unreliable or that deviations from the set value in
the actuators are most likely greater than anticipated under normal operating conditions.

Process or ambient conditions can damage the device or result in unreliable results.
Measure: Check ambient temperature or process conditions. If possible, install device at different location.

No symbol is . Process value tolerance 11
displayed

Cause: At least one process value violates one of the process tolerance limits set in the device parameters.
Measure: Check the parameter settings for limits for this application.

No symbol is No symbol is Configuration changed 12
displayed displayed

Cause:The device configuration has changed due to a work process.
Measure: Reset configuration bit memory to delete the diagnostic message.

No symbol is Good — OK No symbol is No assignment 13
displayed displayed

Cause: Device state ok. No errors from active diagnostics.

Measure: No action required.

* The smallest number indicates the highest level of error severity.

** In SIMATIC PDM, the Siemens standard symbol as well as the corresponding NA\ symbol is
displayed (by the device display).
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11.2 Diagnostic messages

11.2

Diagnostic messages

The following table shows the IDs of diagnostic messages and possible causes and instructions

for corrective actions.

Message

Cause/Remedy

8A

Input 1 error

A sensor error (broken/shorted sensor) is detected at Input 1.
Unplug and reconnect the sensor cable.
If the problem persists, replace the sensor.

8B

Input 2 error

A sensor error (broken/shorted sensor) is detected at Input 2.
Unplug and reconnect the sensor cable.
If the problem persists, replace the sensor.

8C

Input 1 CJC error

Asensor error (broken/shorted sensor) is detected at the cold junction
compensation measurement used for Input 1.

Unplug and reconnect the sensor cable.
If the problem persists, replace the sensor.

8D

Input 2 CJC

Asensor error (broken/shorted sensor) is detected at the cold junction
compensation measurement used for Input 2.

Unplug and reconnect the sensor cable.
If the problem persists, replace the sensor.

8E

Drift detected

The difference of the measured results between Input 1 and Input 2
lies above the configured maximum limit.

Unplug and reconnect the sensor cable.
If the problem persists, replace the sensor.

8F

Backup enabled

A sensor error is detected, the backup sensor is in use.
Unplug and reconnect the sensor cable.

Check if the sensor is operated out of specified limits.
If the problem persists, replace the sensor.

8G

Backup error

A sensor error is detected at the backup sensor, no backup is available.
Unplug and reconnect the sensor cable.

Check if the sensor is operated out of specified limits.

If the problem persists, replace the sensor.

8H

TOCOLO TOTOTTOT-OO

Drift detected, reference volt-
age FVR

A critical measurement error was detected at the internal voltage
reference.

Reconnect or repair the sensor.
If the problem persists, contact Technical Support.

194
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11.2 Diagnostic messages

bles are not representative of the process.
Disable the simulation to return to normal operation.

ID Symbols Message Cause/Remedy
8J Drift detected, reference volt- A critical measurement error was detected at the internal voltage
age VREF reference.
Reconnect or repair the sensor.
n
:f’ If the problem persists, contact Technical Support.
8L Drift detected at Input 1 A critical measurement error was detected at Input 1.
Reconnect or repair the sensor.
. If the problem persists, contact Technical Support.
i
8n Drift detected at Input 2 A critical measurement error is detected at Input 2.
Reconnect or repair the sensor.
. If the problem persists, contact Technical Support.
i
80 Drift detected, ground voltage | A critical measurement error is detected on ground voltage offset to
offset to terminal 3 terminal 3.
Reconnect or repair the sensor.
n
If If the problem persists, contact Technical Support.
bF Configuration not supported by | Device LED flashing red: The configuration is temporarily invalid for
device less than 3 seconds, for example during parameter download.
No further action is required by the user.
n
If Device LED lights permanently red: The configuration is temporarily
invalid for more than 3 seconds, for example if the download is
paused.
Correct and/or resend the configuration.
bL Device restart due to unexpec- | Watchdog function has detected an internal device error.
ted program error Restart the device.
. If the problem persists, contact Technical Support.
Al
bo Primary variable out of limits Process value has reached the sensor limit.
Review process conditions versus product specifications.
bP Non-primary variable out of lim- | A process value that is not mapped to the primary variable has
its reached the sensor limit.
Review process conditions versus product specifications.
CA W Simulation mode The device is in simulation mode and one or more of its device varia-
n
:a
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11.2 Diagnostic messages

Message

Cause/Remedy

Co

Loop current fixed

The loop current is being held at a fixed value and is not responding to
process variations.

Disable the simulation to return to normal operation.

CcpP

Loop current in saturation

The loop current has reached its upper (or lower) saturation limit and
cannot increase (or decrease) any further.

Adjust loop current scaling.

E4

Internal RTD sensor error

Sensor error is detected at the internal temperature sensor.
Reset the device or switch it off and back on.
If the problem persists, contact Technical Support.

EL

Electronics temperature alarm

Device LED flashing red: The device is operated outside its specified
temperature range.

Check the operating temperature.

Device LED lights permanently red: The device is operated outside
its specified temperature range in functional safety mode.

Check the operating temperature.

Fb

Minimum supply voltage not
reached

Device LED is off: A supply voltage is probably applied but still too low.
Check the power supply (at the output terminals).
If the problem persists, contact Technical Support.

Device LED lights permanently red: The device is operated below its
specified supply voltage range.

Check the power supply (at the output terminals).
Reset the device or switch it off and back on.
If the problem persists, contact Technical Support.

FL

Electronics defect

Defect of device electronics.
A replacement of the device is recommended.
Contact Technical Support.

Fn

Error in communication with in-
put CPU

An unrecoverable error occurred in the internal communication to the
input CPU.

Reset the device or switch it off and back on.
If the problem persists, contact Technical Support.

FE

@%@ ®

Loop current read back error

The loop current does not correspond to the expected value.
Check DAC trim settings.

Restore to factory DAC calibration.

If the problem persists, contact Technical Support.
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11.2 Diagnostic messages

status".

Validate the functional safety configuration or reselect normal oper-
ation.

ID Symbols Message Cause/Remedy
FC Maximum supply voltage excee- | The device is operated above its specified supply voltage range.
ded Check the power supply (at the output terminals).
Reset the device or switch it off and back on.
% If the problem persists, contact Technical Support.
FU Input CPU reconfiguration failed | An unrecoverable error occurred in the input CPU.
Reset the device or switch it off and back on.
. If the problem persists, contact Technical Support.
i
L N - The device is write-protected by a write-protection switch.
LL 'n ] - Button lock is enabled.
LP N - Parameters and device functions are write-protected with a user PIN.
SA Error in EEPROM communica- | Anunrecoverable error occurred in the internal communication to the
tion EEPROM.
Reset the device or switch it off and back on.
E‘, If the problem persists, contact Technical Support.
Sb Volatile memory check failure | Device electronics error.
Maintenance alarm Restart the device.
. If error continues, device electronics may have a defect.
i, Repair is required. Contact Technical Support.
SC CRC16 error in input CPU con- | An unrecoverable error occurred in the internal input CPU.
figuration Reset the device or switch it off and back on.
. If the problem persists, contact Technical Support.
A
Sn Exception error during code ex- | An exception error occurred in the program execution of the main
ecution CPU.
Reset the device or switch it off and back on.
:f If the problem persists, contact Technical Support.
So Stack integrity error An exception error occurred in the program execution of the main
CPU.
Reset the device or switch it off and back on.
:f If the problem persists, contact Technical Support.
Su W Safety critical device error Check the error in menu "Diagnostics" in tab "Extended field device

If the device does not display an error, repeat the safety start up.
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11.4 Troubleshooting of USB modem

11.3

Troubleshooting

Symptom

Cause of error

Remedy

Display empty or
shows "INIT"

No or incorrect supply voltage

Check the voltage at the terminals, the connections and
the wiring.

Display shows
"$####" instead
of the current
measured value

Value too large to appear on the display

Adjust the unit so that a lower value can be displayed.

11.4

Troubleshooting of USB modem

Below you can find information on how to troubleshoot simple errors yourself.

LED on the USB modem

Cause of error

Remedy

Power LED is not lit.

The USB cable is not connected.

Connect the USB cable.
Connecting USB modem (Page 136)

Hardware fault occurred.

Replace the device.

Power LED flashes yellow
during parameter assign-
ment of the temperature
transmitter.

No temperature transmitter connected.

Check the polarity on the temperature transmit-
ter.
Connecting USB modem (Page 136)

Check whether the loop current is at least
3.5 mA.

Comm LED is not lit.

USB modem is not detected by the PC.

Check the port settings in SIPROM T.

Check the driver installation and reinstall SI-
PROM T if necessary.

Error LED illuminates red
during the temperature
transmitter parameter as-
signment.

Short-circuit at the modem terminals for
the temperature transmitter.

Check the wiring of the modem terminals.
Connecting USB modem (Page 136)

Error LED is lit red.

Hardware fault occurred.

If the Error LED remains continuously lit even af-
ter repeatedly switching the power supply of the
modem off and on, the USB modem is defective.
Replace the USB module.

See also

Meaning of LEDs on the USB modem (Page 63)
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Technical data

12.1 SITRANS TH100/TH100 slim

12.1.1 Technical specifications

Rated conditions

SITRANS TH100/TH100 Slim

Ambient temperature

-40 ... +85°C (-40 ... +185 °F)

Storage temperature

-40 ... +85°C (-40 ... +185 °F)

Relative humidity

< 98%, condensing

Electromagnetic compatibility

As per EN 61326 and NAMUR NE21

Errors with EMC influences

e ESD in accordance with
EN 61000-4-2

< 0.10% of measuring span

* HF radiation according to
EN 61000-4-3

< 0.8% of measuring range 0 ... 100 °C

e Burstin accordance with
EN 61000-4-4

< 0.1% of measuring range 0 ... 100 °C

* HF energizing according to
EN 61000-4-6

< 0.9% of measuring range 0 ... 100 °C

Construction SITRANS TH100 SITRANS TH100 Slim
Core cross-section Max. 2.5 mm? (AWG 13) M12 device plug
Weight 509 42g

Material Molded plastic 316L stainless steel

Degree of protection

In accordance with IEC 60529 -

* Housing P40 IP67
* Terminals IPOO -
Tightening torque for screw  Nm -
terminals

Input RTD SITRANS TH100/TH100 Slim
Input type Pt100 according to IEC 60751

Characteristic curve

Temperature-linear

Connection type

2-wire, 3-wire and 4-wire

Resolution

14 bit

Measuring accuracy
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12.1 SITRANS TH100/TH100 slim

Input RTD

SITRANS TH100/TH100 Slim

* Measuring span <250 °C (450 °F)

<0.25°C (0.45 °F)

* Measuring span >250 °C (450 °F)

< 0.1% of measuring span

Repeatability

<0.1°C(0.18°F)

Measuring current

Approx. 0.4 mA

Measuring cycle

<0.7s

Measuring range

-200 ... 850°C (-328 ... 1562 °F)

Measuring span

25...1050°C (77 ... 1922 °F)

Unit of measurement

°Cor°F

Offset (one-point calibration)

Programmable: -100 ... +100 °C (-180 ... 180 °F)

Wire resistance

Max. 20 Q (total of forward and return lines)

Interference frequency suppression 50 and 60 Hz
Output SITRANS TH100 SITRANS TH100 Slim
Output signal 4 ... 20 mA, two-wire
Supply voltage 8.5...36VDC
Up to 30 V for Ex ia and ib
Up to 32V for Ex nllic
Up to 35V for Ex nA
Max. load (U,x-8.5V) 1 0.023 A

Above the range

3.6 mA to 23 mA continuously adjustable
(factory setting: 3.84 mA to 20.50 mA)

Error signal
For example in the event of sensor
breakage

3.6 mA to 23 mA continuously adjustable
(factory setting: 3.6 mA or 22.8 mA)

Damping time

0 ... 30 s (factory setting: 0 s)

Protection Against reversed polarity
Resolution 12 bit
Accuracy at 23 °C < 0.1% of measuring span

Temperature influence

Max. 0.1% / 10 °C (0.1% / 18 °F)

Power supply influence

< 0.01% of measuring span |V

Effect of load impedance

< 0.025% of max. span/ 100 Q

Long-term drift

< 0.025% of max. span in the first month
< 0.035% of max. span after one year
< 0.05% of the max. span after 5 years

Note

Measurement errors

Greater measuring errors may occur if the transmitter isinstalled on a DIN rail in an environment
with severe interference. Observe the applicable ESD directives.
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Technical data

12.1 SITRANS TH100/TH100 slim

Factory setting Pt100 (DIN IEC)

In three-wire input

Measuring range

0...+100°C(32 ... +212°°F)

Fault current 22.8 mA
Pickup offset 0°C (0 °F)
Damping 0.0s

See also

SITRANS TH100 dimension drawings (Page 221)

12.1.2 Certificates and approvals

Only the technical specifications listed

in the certificates (http://www.siemens.com/

processinstrumentation/certificates) apply to applications in hazardous atmospheres.

Certificates and approvals

SITRANS TH100

ATEX (Europe)
DEKRA 21ATEX0033X
DEKRA 21ATEX0034X

Type of explosion protection "Intrinsi-
cally safe, gas (Ex i llIC)"

171G ExiallCT6...T4 Ga
12(1) G Exib[ia Ga] lICT6...T4 Gb
113G ExicllCT6...T4 Gc
113G ExeclICT6...T4 Gc

Type of explosion protection "In-
creased safety (Ex ec)"

113G ExeclICT6...T4 Gc
I13G Execlic] ICT6...T4 Gc

Type of explosion protection "Intrinsi-
cally safe, dust (Ex i llIC)"

12D ExialllCDb

FM (USA) IS CII I, 1, Div 1, GP ABCDEFG T4/T5/T6
FM 3024169 Cl'1, ZN O AEx ia IIC T4/T5/T6
NI, S Cl1, 11, 1ll, Div 2, GP ABCDFG T4/T5/T6
NI IC T4/T5/T6
FM (Canada) ISCII, 11, I, Div 1, GP ABCDEFG T4/T5/T6
FM 3024169C Cl'1, ZN O Ex ia IC T4/T5/T6
NI, S ClL, 11, 1ll, Div 2, GP ABCDFG T4/T5/T6

NI IC T4/T5/T6
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Technical data
12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

12.2.1 Operating conditions
Operating conditions SITRANS TH320/420 SITRANS TR SITRANS TF
Ambient temperature -50 ... +85°C (-58 ... +185 °F)

SITRANS TF dual chamber housing: -40 ... +85 °C (-40 ... +185 °F)

Ambient temperature for de- -40...+85°C
vices with local display (-40 ... +185°F)
Ambient temperature for de- -40 ... +80°C (-40 ... +176 °F)
vices with functional security
Storage temperature -50 ... +85°C (-58 ... +185 °F)

SITRANS TF dual chamber housing and SITRANS TF dual chamber housing
with display: -40 ... +85 °C (-40 ... +185 °F)

SITRANS TF single chamber enclosure with display: -40 ... +85 °C
(-40 ... +185°F)

Reference temperature for +24 °C (77 °F) +1.0°C (33.8 °F)
sensor calibration

Relative humidity < 99% relative humidity (no condensation)

Degree of protection

* Transmitter enclosure IP68 IP20 IP66/I1P67/IP68
e Terminals IPOO IP20 IPOO
12.2.2 Construction
Mechanical specifica- SITRANS TH320/420 SITRANS TR SITRANS TF
tions
Weight 50¢g 122 9 (0.27 Ib) Single chamber hous-
ing: 0.85 kg

Dual chamber housing:
Aluminum: 1.3 kg,
stainless steel: 3.3 kg

Maximum core cross-sec- 1 x 1.5 mm?2(AWG 16) 2.5 mm? (AWG 14) Single chamber hous-

tion ing: 1.5 mm? (AWG 16)
Dual chamber housing:
2.5 mm? (AWG 14)

Tightening torque for 0.4 Nm 0.5...0.6 Nm
screw terminals
Vibration IEC 60068-2-6

2 Hzto 25 Hz 1.6 mm

25 Hz to 100 Hz 49
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12.2.3

General specifications

12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

General specifications

SITRANS TH320/420/TR

SITRANS TF

Supply voltage

7.5 ...482V DC
7.5" ...302 V DC (Ex i)

Single chamber hou

sing  Dual chamber housing

Without display:
7.5...48V DC
7.5...30V DC(Exi)
With display:
10...48V DC
10...30V DC (Ex i)

Without display:
8.2...48VDC

8.2 ...30V DC (Ex i)
With display:

10.7 ...48 V DC

10.7 ... 30V DC (Ex i)

Maximum power loss

<850 mW

Minimum load resistance at supply volt-
age > 37 Vinsulation voltage, test/opera-
tion

(Supply voltage —37 V) / 23 mA

Insulation voltage, test/operation

2.5kVAC/ 55V AC
2.5 kVAC/ 42V AC(Ex i)

Polarity protection

All inputs and outputs

Write protection

Jumper or software

Warming-up time

<5 min.

Starting time

<2.75s

Programming

SIPROM T or HART

Signal-to-noise ratio

> 60 dB

Long-term stability, better than

+ 0.05% of measuring spanl/year

+ 0.18% of measuring span/5 years

Response time

e 4to20mA =55 ms

e HART <75 ms (typically 70 ms)
Damping 0..60s
Signal dynamic, input 24 bit
Signal dynamic, output 18 bit

Influence of changes in supply voltage

< 0.005% of measuring span/V DC

V" Note that the minimum supply voltage must correspond to the value measured at the terminals of the SITRANS TH320/TH420
and that all external voltage drops must be taken into consideration.

2 Protect the device from overvoltage with the help of a suitable supply voltage or suitable overvoltage protection equipment.

12.2.4

Input accuracy SITRANS TH320/420/TR/TF

Basic values
Input type Basic accuracy Temperature coefficient”
Pt10 =+0.8°C < +0.020 °C/I°C
Pt20 ==+0.4°C <+0.010°C/°C
Pt50 <=+0.16°C < =+0.004 °C/°C
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

Basic values
Input type Basic accuracy Temperature coefficient”
Pt100 <=+0.04°C < =+0.002 °C/°C
Pt200 <=+0.08°C < =+0.002 °C/°C
Pt500 Trax. < 180 °C: = +0.08 °C < =+0.002 °C/°C
Toax > 180°C: =+0.16 °C
Pt1000 <=+0.08°C < =+0.002 °C/°C
Pt2000 Trax. =< 300 °C: = +0.08 °C < =+0.002 °C/°C
Trax > 300 °C: =+0.4 °C
Pt10,000 ==+0.16°C < =+0.002 °C/°C
Pt x Largest tolerance of neighboring Largest temperature coefficient
points of neighboring points
Ni10 =+1.6°C <+0.020 °C/°C
Ni20 ==+0.8°C <=+0.010°C/°C
Ni50 ==+0.32°C < +0.004 °C/°C
Ni100 =+0.16°C < =+0.002 °C/°C
Ni120 =+0.16°C < =0.002 °C/°C
Ni200 ==+0.16°C <+0.002 °C/°C
Ni500 <=+0.16°C < =+0.002 °C/°C
Ni1000 <=+0.16°C < =+0.002 °C/°C
Ni2000 ==+0.16°C < =+0.002 °C/°C
Ni10000 =+0.32°C < =0.002 °C/°C
Ni x Largest tolerance of neighboring Largest temperature coefficient
points of neighboring points
Cu5 =+1.6°C < +0.040 °C/°C
Cu10 ==+0.8°C < =+0.020°C/°C
Cu20 ==+0.4°C <=+0.010°C/°C
Cu50 ==+0.16°C < =0.004 °C/°C
Cu100 ==+0.08 °C <+0.002 °C/°C
Cu200 <=+0.08°C <=+0.002 °C/°C
Cu500 ==+0.16°C < =+0.002 °C/°C
Cu1000 <=+0.08°C < =+0.002 °C/°C
Cu x Largest tolerance of neighboring Largest temperature coefficient
points of neighboring points
Linear resistance: 0 ... 400 Q <+40 mQ <=+2 mQ/°C
Linear resistance: 0 ... 100 kQ =+4Q =+0.2 Q/°C
Potentiometers: 0 ... 100% 4-wire and 5-wire: < 0.05% <+0.005%
3-wire: < +0.15% (3-wire)
mV:-20 ... 100 mV =+5puv <+0.2 pv/°C
<+ 0.01% of the value
mV:-100 ... 17700 mV <+0.1mV <+36 pVv/°C

<+ 0.01% of the value
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

Basic values

Input type Basic accuracy Temperature coefficient”

mV: +800 mV =+0.1mV <+32 pv/°C
<+ 0.01% of the value

TCE <=+0.2°C < =+0.025 °C/°C
<+ 0.01% of the value

TCJ < =+0.25°C <+0.025 °C/°C
<+ 0.01% of the value

TCK =+0.25°C <=+0.025 °C/°C
<+ 0.01% of the value

TCL =+0.35°C < +0.025 °C/°C
<+ 0.01% of the value

TCN =+0.4°C =< +0.025 °C/°C
<+ 0.01% of the value

TCT <+0.25°C <+0.025 °C/°C
<+ 0.01% of the value

TCU <0°C=<+0.8°C <+0.025 °C/°C
<+ 0.01% of the value
=0°C==+0.4°C
<+ 0.01% of the value

TCLr <+0.2°C <=+0.1°C/°C
<+ 0.01% of the value

TCR <200°C=<=0.5°C <+0.1°C°C
<+ 0.01% of the value
>200°C=+1°C
<+ 0.01% of the value

TCS <200°C==0.5°C <=+0.1°C/°C
<+ 0.01% of the value
>200°C=+1°C
<+ 0.01% of the value

TCW3 =+0.6°C <=+0.1°C/°C
<+ 0.01% of the value

TC W5 =+0.4°C <=+0.1°CI°C
<+ 0.01% of the value

TC type: B? <==1°C <=+0.1°C/I°C
<+ 0.01% of the value

TC type: BY =+3°C =< =+0.1°C/I°C
<+ 0.01% of the value

TC type: BY =+8°C =+0.8°C/°C
<+ 0.01% of the value

TC type: B” Not specified Not specified
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

Basic values
Input type Basic accuracy Temperature coefficient”
CJC (internal) <+0.5°C Included in basic accuracy
SITRANS TF dual chamber hous-
ing: <+3°C
CJC (external) <=+0.08°C = +0.002 °C/°C

" Temperature coefficients of the inputs correspond to the specified values or 0.002% of the input span,
depending on which value is greater.

2 Accuracy of the specification range > 400 °C

3 Accuracy of the specification range > 160 °C < 400 °C
4 Accuracy of the specification range > 85 °C < 160 °C
»  Accuracy of the specification range < 85 °C

See also

Accuracy calculation examples (Page 231)

12.2.5 Output accuracy SITRANS TH320/420/TR/TF

Output accuracy

Average value measurement Average of accuracy of input 1 Mean of the temperature coeffi-
and input 2 cient
from average input 1 and input 2
Differential measurement Sum of accuracy of input 1 and  Sum of the temperature coeffi-
input 2 cient
from average input 1 and input 2
Analog output =+1.6 pA <+0.48 pAIK
(0.01 % of the full output span) (= +0.003 % of the full output
span/K)

Electromagnetic compatibility according to IEC/EN 61326-1 and NAMUR Recommendation
EMC (NE21)

Refer to the Declaration of Conformity (http://www.siemens.com/processinstrumentation/
certificates) for details on electromagnetic compatibility.

All tests were also passed with digital HART communication. The device functions were checked
before and after the EMC tests and were verified.

SITRANS TH SITRANS TF
SITRANS TR Single chamber  Two chamber
housing enclosure
Measurement accuracy based 0.1 ... 1% of the measuring range 0.1 ... 0.6% of the meas-
on test according to IEC/EN uring range

61326-1
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

See also
Accuracy calculation examples (Page 231)
Product documentation (Page 227)

12.2.6 Input

12.2.6.1 RTD for SITRANS TH320/420/TR/TF

Input type Standard Min. value Max. value o Min. measuring

span

Pt10 ... 10,000 IEC 60751 -200 °C +850 °C 0.003851 10°C
JIS C1604-8 -200 °C +649 °C 0.003916 10°C
GOST 6651-2009  -200°C +850 °C 0.003910 10°C
Callendar-Van Du-  -200 °C +850 °C - 10°C
sen

Ni10 ... 10,000 DIN 43760-1987 -60 °C +250 °C 0.006180 10°C
GOST 6651-2009/ -60°C +180 °C 0.006170 10°C
OIML R84:2003

Cu5... 1000 Edison Copper -200 °C +260 °C 0.004270 100 °C
Winding No. 15
GOST 6651-2009/ -180°C +200 °C 0.004280 100 °C
OIML R84:2003
GOST 6651-94 -50 °C +200 °C 0.004260 100 °C

Connection type

2-wire, 3-wire and 4-wire

Wire resistance per wire (max.) 50 Q

Input current <0.15mA
Effect of the wire resistance (with 3-wire and 4-wire connec- <0.002Q/Q
tions)

SITRANS TF dual chamber housing: Additional cable resistance 0.0098 ohm

with 2-wire connection

Cable, wire-wire capacity

Max. 30 nF (Pt1000 & Pt10000 IEC and JIS +Ni1000 &
NI10000)Max. 50 nF (all other input types)

Fault detection, programmable

None, short-circuited, broken, short-circuited or broken

Note: When the low limit for the configured input type is below the constant detection limit for short-circuited inputs, the
detection of short circuits is disabled regardless of the configuration of the fault detection.

Detection limit for short-circuited input

15Q

Fault detection time (RTD)

<75 ms (typically 70 ms)

Fault detection time (for 3-wire and 4-wire)

< 2000 ms
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

12.2.6.2 Thermocouple (TC)

Input type Min. temperature Max. temperature Min. measuring span Standard

B 0 (85) °C +1820°C 100 °C IEC 60584-1

E -200 °C +1000 °C 50 °C IEC 60584-1

J -100 °C +1200 °C 50 °C IEC 60584-1

K -180°C +1372°C 50°C IEC 60584-1

L -200 °C +900 °C 50°C DIN 43710

Lr -200°C +800 °C 50°C GOST 3044-84
N -180°C +1300 °C 50 °C IEC 60584-1

R -50°C +1760 °C 100 °C IEC 60584-1

S -50°C +1760 °C 100 °C IEC 60584-1

T -200 °C +400 °C 50°C IEC 60584-1

U -200°C +600 °C 50°C DIN 43710

W3 0°C +2300°C 100 °C ASTM E988-96
W5 0°C +2300 °C 100 °C ASTM E988-96

Cold junction compensation (CJC)

Cold junction compensation (CJC)

Constant, internal (default) or external over Pt100 or Ni100
RTD

Temperature range internal CJC

-50 ... +100 °C (-58 ... +212 °F)

Connection external CJC

2-wire, 3-wire or 4-wire

External CJC, wire resistance per wire (for 3-wire and 4-wire 50 Q

connections)

Effect of the wire resistance (with 3-wire and 4-wire connec- < 0.002 Q/Q

tions)

Input current external CJC <0.15 mA

Temperature range external CJC -50 ... +135°C (-58 ... +275 °F)
Cable, wire-wire capacity (CJC and thermocouple) Max. 50 nF

Total wire resistance Max. 10 kQ

Fault detection, programmable

None, short-circuited, broken
CJC: Short-circuited or broken

Note: The short-circuited fault detection only applies to the CJC input.

Fault detection time (TC)

<75 ms (typically 70 ms)

Fault detection time, external CJC (for 3-wire and 4-wire)

< 2000 ms

12.2.6.3 Linear resistance

Linear resistance input

SITRANS TH320/TR320/TF320

SITRANS TH420/TR420/TF420

Input range

0Q... 100 kQ

Min. measuring span

25Q

Connection type

2-wire, 3-wire or 4-wire

2-wire, 3-wire or 4-wire
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

Linear resistance input SITRANS TH320/TR320/TF320 SITRANS TH420/TR420/TF420
Wire resistance per wire (max.) 50 Q
Input current <0.15mA
Effect of the wire resistance (with 3-wire <0.002 QIQ
or 4-wire connections)
SITRANS TF dual chamber housing: Addi- 0.0098 ohm
tional cable resistance with 2-wire con-
nection
Cable, wire-wire capacity Max. 30 nF (lin. R> 400 Q)
Max. 50 nF (lin. R <400 Q)
Fault detection, programmable None, short-circuited, broken, short-circuited or broken
12.2.6.4 Potentiometer

Potentiometer input

Resistance range 10Q... 100 kQ
Input range 0 ... 100%
Minimum measured span 10%
Connection type 3-wire, 4-wire or 5-wire
5-wire only for devices with two inputs
Wire resistance per wire (max.) 50 Q
Input current <0.15mA
Effect of the wire resistance (with 3-wire and 4-wire connec- < 0.002 Q/Q
tions)
Cable, wire-wire capacity Max. 30 nF (potentiometer > 400 Q)
Max. 50 nF (potentiometer < 400 Q)
Fault detection, programmable None, short-circuited, broken, short-circuited or broken

Note: When the configured potentiometer size is below the constant detection limit for short-circuited inputs, the detection of

short circuits is disabled regardless of the configuration of the fault detection.

Detection limit for short-circuited input 15Q

Fault detection time, wiper arm (no short-circuit detection) <75 ms (typically 70 ms)

Fault detection time, element <2000 ms

Fault detection time (for 4-wire and 5-wire) <2000 ms

12.2.6.5 Voltage

Voltage input SITRANS TH320/420/TR/TF
Measuring range -800 ... +800 mV (bipolar)
-100 ... +1700 mV
Min. measuring span 2.5mV
Input resistance 10 MQ
Cable, wire-wire capacity Max. 30 nF (input range: -100 ... 1700 mV)

Max. 50 nF (input range: -20 ... 100 mV)

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

Voltage input

SITRANS TH320/420/TR/TF

Error detection, programmable None, broken

Error detection time

<75 ms (typically 70 ms)

12.2.7 Output specifications and HART

Output and HART communication SITRANS TH320/420/TR/TF

Normal range, progr

ammable 3.8...20.5/20.5... 3.8 mA

Extended range (output limits), programmable 3.5...23/23...3.5mA

Programmable input/output limits

e Fault current

Enable / disable

e Fault current setting 3.5t0 23 mA
Update time 10 ms
Load (with current output) < (Vsyppyy = 7.5)10.023 [Q]

Load stability

< 0.01% of measuring span/100 Q

Input fault detection, programmable (detection of input short 3.5 to 23 mA
circuits is ignored with TC and voltage inputs)

NAMUR NE43 Upscale >21 mA
NAMUR NE43 Downscale <3.6 mA
HART protocol versions HART 7

Measuring span = currently selected range

See also

Programmable sensor input and current output limits (Page 232)
12.2.8 Certificates and approvals
12.2.8.1 ATEX/IECEx and others

Certificate numbers

Only the technical specifications listed in the certificates (http://www.siemens.com/
processinstrumentation/certificates) apply to applications in hazardous atmospheres.

ATEX/IECEx and others SITRANS TH320/420/TR SITRANS TF Display

Certificate numbers

DEKRA 17 ATEX 0116 X DEKRA 19ATEX0106X DEKRA 19ATEX0105 X
A5E50642461A-2021X
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Technical data

12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

ATEX/IECEx and others

SITRANS TH320/420/TR

SITRANS TF Display

A5E43700604A-2018X

DEKRA 19ATEX0107X
DEKRA 19ATEX0108X

A5E50485541A-2020X

IECEx DEK 17.0054X

IECEx DEK 19.0069X
IECEx DEK 19.0070X

IECEx DEK19.0068X

roCT 31610.0-2014 (IEC
60079-0:2011)
rocT31610.11-2014 (IEC
60079-11:2011)

FOCT 31610.15-2014/IEC
60079-15:2010

Ne TC RU C-DE.AA87.B.01162
OC HAHWO «LICB3»

Ne EASCRU C-DE.xxxx.x.xxxxx/ Ne EA3C RU C-
xx OC BCU «BHUNDTPU» DE.BH02.B.00587/20 OC
BCU «BHUNDTPU»

ABNT NBR IEC60079-0 ER-
RATA 2:2016

ABNT NBR IEC60079-1:20
16

ABNT NBR IEC60079-31:2
014

DEK xx.00xxX

FOCT 31610.0-2014 (IEC
60079-0:2011)

FOCT 31610.1.1-2012
(IEC 60079-1:2002)
FOCT xxxxx.XX-xxxXx/IEC
60079-31:2013

Ne EASC RU C-DE.XXXX.X.XXXXX/ -
xx OC BCU «BHUNDTPU»

DEKRA 19ATEX0106X

111G ExiallCT6...T4 Ga
and/or

12(1)G

Ex ib [ia Ga] ICT6...T4 Gb
andlor

12 (1) D Exib [ia Da] ll-
ICT100°C Db

DEKRA 19ATEX0107X

113G ExecllICT6...T4 Gc
andlor

113G ExicllCT6...T4 Gc

andlor

113G ExnAIICT6 ... T4 Gc
and/or

13D ExicllCT100 °CDc

DEKRA 19ATEX0108X

112G ExdblICT6...T4 Gb
12D Extb1IICT100 °CDb

IECEx DEK 19.0069X

ExialICT6 ... T4 Ga
Ex ib [ia Ga] lICT6 ... T4 Gb
Ex ib [ia Da] lICT 100 °C Db
ExeclICT6 ... T4 Gc
Ex ic HICT100 °C Dc
ExnAIICT6 ... T4 Gc

IECEx DEK 19.0070X

ExdblICT6 ... T4 Gb
Ex tb 11 T100 °C Db
Ex tc NICT100 °C Dc

A5E50642461A-2021X

13D ExtcllICT100 °CDc

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

“Intrinsic safety ia/ib" type of protection

ATEX/IECEx and others  SITRANS TH320/420/TR SITRANS TF Display
* "Intrinsic safety ia/ib" ZonesO0, 1, 2, 20, 21, 22 and M1
type of protection
Name 11TG ExiallCT6...T4 Ga 11TGExiallCT6...T4 Ga TG ExiallCGa
. ATEX 112(1) G Exib [ia Ga] lIC 12(1) G Exib [ia Ga] IICT6 ... T
T6...T4Gb 4 Gb
1D ExialllCDa 112 (1) D Ex ib [ia Da] ll-
IM1 ExialMa ICT100°C Db
* |ECExand others ExiallCT6...T4 Ga ExiallICT6 ... T4 Ga ExiallC Ga
Ex ib [ia Ga] IICT6 ... T4 Gb Ex ib [ia Ga] ICT6 ... T4 Gb
Exia lllC Da Ex ib [ia Da] IC T100 °C Db
Exial Ma
e EACEx OExialICT6 ... T4 Ga X OExialICT6 ... T4 Ga X ExiallCGa U

1Exib [ia Ga] ICT6 ... T4 Gb X
Exia lICT70°Cto T105 °C Da X
PO Exial Ma X

1Ex ib [ia Ga] IICT6 ... T4 Gb X
Ex ib [ia Da] HIC T100°C Db X

Output terminals

SITRANS TH/

SITRANS TF single
chamber housing: 1, 2
SITRANS TR: 3, 4

SITRANS TF dual cham-
ber housing: (+) and (-)

Ui=30VDC, ||=120 mA, Li=
OpH, C;=1.0nF

Ui=30VDC, |i=120mA, L;=
OpH, C=2.2nF

Ui=3OVDC, |;=120mA, Li=
OpH, C=2.2nF

¢ Permissible ambi-
ent temperature P,
=900 mW

-50 °Cto +85 °C

(-58°F to +185 °F) temperature
class T4

-50 °C to +65 °C

(-58 °F to +149 °F) temperature
class T5

-50°Cto +50°C

(-58°F to +122 °F) temperature
class T6

-50 ... +75 °C (-58 ... +167 °F)
T4
-50 ... +40 °C (-58 ... +104 °F)
T6"

-40 ... +85°C (-40 ... +185 °F)
Temperature class T4
-40 ... +50°C (-40 ... +122 °F)
Temperature class T6

e Permissible ambi-
ent temperature P
=750 mW

-50 °C to +85 °C

(-58 °F to +185 °F) temperature
class T4

-50°C to +70 °C

(-58°F to +158 °F) temperature
class TS5

-50°C to +55 °C

(-58 °F to +131 °F) temperature
class T6

-50 ... +75°C(-58 ... +167 °F)
Temperature class T4"
-50 ... +45°C(-58 ... +113 °F)
Temperature class T6"

-40 ... +85°C (-40 ... +185 °F)
Temperature class T4
-40 ... +55°C (-40 ... +131 °F)
Temperature class T6

¢ Permissible ambi-
ent temperature P,
=610 mW

-50 °C to +85 °C

(-58°°F to +185 °F) temperature
class T4

-50°Cto +75°C

(-58 °F to +167 °F) temperature
class T5

-50 °C to +60 °C

(-58°°F to +140 °F) temperature
class T6

-50 ... +75°C(-58 ... +167 °F)
Temperature class T4"
-50... +50°C (-58 ... +122 °F)
Temperature class T6"

-40 ... +85°C (-40 ... +185 °F)
Temperature class T4
-40 ... +60°C (-40 ... +140 °F)
Temperature class T6
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Technical data

12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

ATEX/IECEx and others  SITRANS TH320/420/TR

SITRANS TF Display

Input terminals TH320/420/TR/TF320

SITRANSTH/TF: 3,4, 5,

U,=7.2VDC I,=129 mA, P,=23.3mW, L,=200mH, C, =

6,7,8,9 13.5 uF
SITRANS TR: 5, 6, 7, 8, TH320/420/TR/TF420 (input 1 or 2)
9,10,11,12

13.5 pF

U,=7.2VDC I,=7.3mA, P,=13.2mW, L,=667 mH, C, =

" ASITRANS TF display or a SITRANS TF in a dual chamber housing has the minimum permissible ambient temperature of -40 °C.

"Intrinsic safety ic" type of protection

ATEX/IECEx and others  SITRANS TH320/420/TR SITRANS TF Display
e "Intrinsic safety ic" Zones 2 and 22
type of protection
Name 113G ExicllCT6...T4 Gc N3G ExicllCT6...T4 Gc I3 GExicllCGc
o ATEX 113D ExiclllCDc 13D ExiclllICT100 °C Dc
e |ECEx ExicllCT6...T4 Gc ExicllCT6 ... T4 Gc ExicllCGc
Exic IIC Dc Ex ic NICT100 °C Dc
e EACEx 2ExicllICT6 ... T4 Gc X 2ExicllICT6 ... T4 Gc X ExicllCGcU

ExiclllICT70°Cto T105 °C Dc X

Ex ic IIC T100°C Dc X

Output terminals U=DC37V,L=0pH, G=

SITRANS TH/ 1.0 nF
SITRANS TF single ForU,=DC48V, P,=851mW, L,
chamber housing: 1,2 =0 HH, G=1.0nF

SITRANS TR: 3, 4

SITRANS TF dual cham-
ber housing: (+) and

©)

U,=37VDC, P,=851 mW, L =
OpH, G=2.2nF

For U;=48V DC, P;=851 mW, L,
=0uH, G=2.2nF

SITRANS TF with local display:
U;=37VDC, P,=851T mW

U;=37VDC, L=120mA, L=
OpH, C=2.2nF

-50°Cto +85°C

(-58°F to +185 °F) temperature
class T4

-50°Cto +70°C

(-58 °F to +158 °F) temperature
class T5

-50°Cto +55°C

(-58°F to +131 °F) temperature
class T6

¢ Permissible ambi-
ent temperature

-50 ... +75°C(-58 ... +167 °F)
Temperature class T4"
-50 ... +45°C (-58 ... +113 °F)
Temperature class T6"

-40 ... +85°C (-40 ... +185 °F)
Temperature class T4
-40 ... +60°C (-40 ... +140 °F)
Temperature class T6

Output terminals

SITRANS TH/

SITRANS TF single
chamber housing: 1, 2
SITRANS TR: 3, 4

SITRANS TF dual cham-
ber housing: (+) and

)

U=30VDC L=0uH, C=
1.0nF

U;=30VDC,L=0pH,C=2.2nF -
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

ATEX/IECEx and others  SITRANS TH320/420/TR

SITRANS TF

Display

-50 °Cto +85 °C

(-58°F to +185 °F) temperature
class T4

-50°Cto +75°C

(-58 °F to +167 °F) temperature
class TS5

-50 °C to +60 °C

(-58°F to +140 °F) temperature
class T6

¢ Permissible ambi-
ent temperature

-50 ... +75°C(-58 ... +167 °F)
Temperature class T4"
-50 ... +50°C(-58 ... +113 °F)
Temperature class T6"

Input terminals TH320/420/TR/TF320

SITRANSTH/TF: 3,4, 5,

U,=7.2VDC, I,=12.9 mA, P, = 23.3 mW, L, = 200 mH, C, =

6,7,8,9 13.5 pF
SITRANS TR: 5, 6, 7,8, TH320/420/TR/TF420 (input 1 or 2)
9,10, 11, 12

13.5 pF

U,=7.2VDC, I,=7.3mA, P,=13.2mW, L, = 667 mH, C, =

D ASITRANS TF display or a SITRANS TF in a dual chamber housing has the minimum permissible ambient temperature of -40 °C.

"Non-sparking nA/ec" type of protection

ATEX/IECEx and others  SITRANS TH320/420/TR

SITRANS TF

Display

¢ "Non-sparking nAlec" Zone 2
type of protection

of the rated voltage.

Take measures to ensure that the supply voltage (including transients) does not rise above 140%

Name 13G ExnAllCT6..T4Gc  13GExeclICT6 ... T4 Ge I 3G Ex nA lIC Gc
. ATEX I13G ExeclICT6...T4 Gc II3GEXNAIICT6 ... T4 Gc I3 G ExecllCGc
 IECEx ExnAIICT6 ... T4 Ge ExeclICT6 ... T4 Gc Ex nA IIC Gc
Ex eclICT6 ... T4 Gc ExnAIICT6 ... T4 Ge ExecllCGce
 EACEx 2Ex nAIICT6 ... T4 Ge X Exell GcU
ExnAll Gc U
Output terminals U,=37VDC, P,=851T mW U,=2.5V

SITRANS TH/
SITRANS TF single
chamber housing: 1, 2

SITRANS TR: 3, 4
SITRANS TF dual cham-
ber housing: (+) and

O

-50 °C to +85 °C

(-58 °F to +185 °F) temperature
class T4

-50°C to +70°C

(-58°F to +158 °F) temperature
class TS5

-50 °C to +55 °C

(-58 °F to +131 °F) temperature
class T6

¢ Permissible ambi-
ent temperature

-50 ... +75°C(-58 ... +167 °F)

Temperature class T4"

-50 ... +45°C(-58 ... +113 °F)

Temperature class T6"

-40 ... +85°C(-40 ... +185 °F)
Temperature class T4
-40 ... +55°C (-40 ... +131 °F)
Temperature class T6

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

ATEX/IECEx and others

SITRANS TH320/420/TR SITRANS TF Display

U,.,=30VDC

e Permissible ambi-

ent temperature

-50 °C to +85 °C - -
(-58°F to +185 °F) temperature

class T4

-50°C to +75 °C

(-58 °F to +167 °F) temperature

class T5

-50 °C to +60 °C

(-58°F to +140 °F) temperature

class T6

1

A SITRANS TF display or a SITRANS TF in a dual chamber housing has the minimum permissible ambient temperature of -40 °C.

"Flameproof enclosure Ex d/dust explosion protection by enclosure Ex tb/tc" type of protection

ATEX/IECEx and others

SITRANS TH320/420/TR SITRANS TF Display

"Flameproof enclo-
sure Ex d/dust explo-
sion protection by en-
closure Ex tb/tc" type
of protection

- Zone 1/21/22 -

Name

ATEX

- 12G ExdbIICT6...T4 Gb -
12D ExtbICT100°C Db
13D ExtcllCT100°C Dc

IECEX

- Protection against explosiondb -
ICT6...T4 Gb

Protection against explosion tb
NCT100°C Db

Protection against explosion tc
NIC T100°C Dc

EACEx

- 1Ex d IICT6...T4 GbX -
Ex tb IICT100°C Db X

Output terminals

SITRANS TF single
chamber housing: 1, 2

SITRANS TF dual cham-

ber housing: (+) and (-)

- U,.x=37VDC -

max

Permissible ambi-
ent temperature

- -50...+75°C(-58 ... +167 °F) -
Temperature class T4"
-50 ... +60 °C (-58 ... +140 °F)
Temperature class T6"

1

ASITRANS TF display or a SITRANS TF in a dual chamber housing has the minimum permissible ambient temperature of -40 °C.
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12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

12.2.8.2 FMI/CSA

Only the technical specifications listed in the certificates (http://www.siemens.com/
processinstrumentation/certificates) apply to applications in hazardous atmospheres.

FM/CSA

SITRANS TH320/420/TR SITRANS TF Display

Certificate number

The permissible operating values are specified in the certificate (http://www.siemens.com/
processinstrumentation/certificates).

FM18CA0024X FM21US0044X
Em Ssgf\gggf FM21NUS0004X
FM21NCA0003X
CSA 1861385
¢ "Intrinsic safety ia" or

"Intrinsic safety IS"

type of protection

Labeling IS,CLI, Div1, GPABCD, T6...T4 IS, CLI, I, lll, Div 1, GP ABC- IS,CLI, Div1, GPABCD, T6... T4
ExialICT6 ... T4 Ga DEFG, T6 ... T4 or
AExialICT6 ... T4 Ga ExiallCT6...T4 Ga ExiallCT6...T4 Ga

AExiallICT6 ... T4 Ga AExiallICT6 ... T4 Ga

or

Ex ib [ia Ga] ICT6 ... T4 Gb

or
Ex ib [ia Ga] ICT6 ... T4 Gb

AEx ib [ia Ga] ICT6 ... T4Gb  AEx b [ia Ga] ICT6 ... T4 Gb

¢ "Non-explosivelener-
gy limited NIFW" type
of protection

Labeling

NIFW, CL 1, Div2, GPABCD T6 ... T4
AEXxicllICT6 ... T4 Gc
ExicllCT6 ... T4 Gc

¢ "Non-explosive NI"
type of protection

Take measures to ensure that the supply voltage (including transients) does not rise above 140%
of the rated voltage.

Labeling NI, CL1, Div 2, GP ABCD T6...T4
CLI, Zone 2, AEXnAIICT6 ... T4 Gc
ExnAIICT6 ... T4 Gc
CL1, Div 2, GP ABCD, T6...T4
ExnAIICT6 ... T4 Gc
SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Technical data

12.2 SITRANS TH320/TH420/TR320/TR420/TF320/TF420

FM/CSA SITRANS TH320/420/TR

SITRANS TF Display

¢ Explosion protection
"Flameproof enclo-
sure XP", "Dust igni-
tion proof DIP"

Labeling -

CLI, Div1, GPABCD T6 ... T4 -
Type 4X

CL I/, Div1, GPEFGT6 ... T4
Type 4X

CL 1/, Div2, GPFGT6 ... T4
Type 4X

or

AEx db IICT6 ... T4 Gb

AEx tb IIIC T100°C Db

AEx tc ICT100°C Dc

CLI, Div1, GPABCDT6...T4
Type 4X

CL I/, Div1, GPEFGT6 ... T4
Type 4X

CL I/, Div2, GPFGT6 ... T4
Type 4X

ExdbIICT6...T4 Gb

Ex tb INICT100°C Db

Ex tc IICT100°C Dc

12.2.9 Factory settings

12.2.9.1

Factory setting SITRANS TH320/TR320/TF320

Factory settings SITRANS TH320/TR320

Input

Pt100 (IEC 751) in 3-wire connection

Measuring range

40 ... +100°C (+32 ... +212 °F)

Fault current

¢ Input circuit wire break 22.8 mA

¢ Input circuit short circuit  22.4 mA

* Input monitoring wire break and short-circuit

Sensor calibration

No sensor calibration of the input and output

Damping 0.0s

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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12.3 USB modem

12.2.9.2 Factory setting SITRANS TH420/TR420/TF420
Factory settings SITRANS TH420/TR420

Input 1 Pt100 (IEC 751) in 3-wire connection

Input 2 not configurable (inactive)

Measuring range +0...+100°C (432 ... 4212 °F)

Fault current

e Inputcircuit wire break 22.8 mA

e Inputcircuit shortcir- 22.4 mA
cuit

¢ Input circuit drift 22 mA (active when input 2 is active)

Input monitoring wire break and short-circuit

Sensor calibration No sensor calibration of the input and output

Damping 0.0s

12.3 USB modem
Ambient conditions
Pollution degree according to IEC 61010 1..2
Ambient temperature range 0...50°C(+32... +122°°F)
Storage temperature range -20 ... +65°C (-4 ... +149 °F)
Relative humidity 5 ...80% at 25 °C (no condensation)
USB port
Connection USB 1.1, compatible with USB 2.0
USB current Standard, < 200 mA

Power supply of temperature transmitter

Available power supply Max. 23 mA
Available supply voltage Max. 20 V (at 4 mA)

Construction

Weight Approx. 250 g
Dimensions (W x H x D) Approx. 105 x 58 x 26 mm
Degree of protection I1P20

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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12.4 Display

12.4 Display

Ambient conditions

Ambient temperature

-20 ... +85°C (-7 ... +185 °F)

You can find the data for use in hazardous areas in
the respective certificate.

Storage temperature

-40 ... +85°C(-40 ... +185 °F)

You can find the data for use in hazardous areas in
the respective certificate.

Best readability

-10 ... 470°C (14 ... +158 °F)

Power supply

Power supply

Is provided by the temperature transmitter

Own power consumption

<3mA

Voltage drop over terminals

<25V

Display

Area of application

SITRANS TF and SITRANS TS500 temperature trans-
mitter

Measuring frequency

=2 Hz

Local display

Maximum 5 decimal places

Display range

-99999 ... +99999

Decimal point change

Automatically

Error warning

According to NAMUR NE 107

Mechanical construction

Dimensions Diameter: 64.3 mm (2.53")

Height: 15 ... 22.5 mm (0.6 ... 0.88")
Installation Plugin
Enclosure material Plastic

Wiring

Plug-in connection

SITRANS TH100/TH100SIim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Technical data
12.4 Display
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Dimension drawings

13.1 SITRANS TH320/TH420 dimension drawings
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Figure 13-1 SITRANS TH320/TH420 dimension drawings, dimensions in mm (inch)

13.2 SITRANS TH100 dimension drawings
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Figure 13-2  SITRANS TH100 dimension drawings, dimensions in mm (inch)
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Dimension drawings

13.4 Dimension drawings mounting rail adapter

13.3 SITRANS TH100 Slim dimension drawings
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Figure 13-3  SITRANS TH100 Slim dimension drawing, dimensions in mm (inch)

13.4 Dimension drawings mounting rail adapter
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Figure 13-4  Dimension drawings mounting rail adapter (7NG3092-8KA), dimensions in mm (inch)
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Dimension drawings

13.6 Dimension drawings display

13.5 Dimension drawings SITRANS TR320/TR420
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Figure 13-5  SITRANS TR320/TR420 dimension drawings, dimensions in mm (inch)

13.6 Dimension drawings display
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Figure 13-6  Dimension drawings display, dimensions in mm (inch)
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Dimension drawings
13.7 Dimension drawings SITRANS TF single chamber housing

13.7 Dimension drawings SITRANS TF single chamber housing
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Figure 13-7  SITRANS TF Single chamber housing dimensional drawings, dimensions in mm (inch)
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Dimension drawings

13.8 Dimension drawings SITRANS TF dual chamber housing

13.8 Dimension drawings SITRANS TF dual chamber housing
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Figure 13-8  SITRANS TF Dual chamber housing dimensional drawings, dimensions in mm (inch)
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Dimension drawings

13.8 Dimension drawings SITRANS TF dual chamber housing
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Product documentation and support A

A1 Product documentation
Process instrumentation product documentation is available in the following formats:

¢ Certificates (http://lwww.siemens.com/processinstrumentation/certificates)

* Downloads (firmware, EDDs, software) (http://www.siemens.com/processinstrumentation/
downloads)

» C(Catalog and catalog sheets (http://www.siemens.com/processinstrumentation/catalogs)

¢ Manuals (http://lwww.siemens.com/processinstrumentation/documentation)
You have the option to show, open, save, or configure the manual.

— "Display": Open the manual in HTML5 format

— "Configure": Register and configure the documentation specific to your plant

— "Download": Open or save the manual in PDF format

— "Download as html5, only PC": Open or save the manual in the HTML5 view on your PC

You can also find manuals with the Mobile app at Industry Online Support (https://
support.industry.siemens.com/cs/ww/de/sc/2067). Download the app to your mobile device
and scan the device QR code.

Product documentation by serial number
Using the PIA Life Cycle Portal, you can access the serial number-specific product information
including technical specifications, spare parts, calibration data, or factory certificates.
Entering a serial number

1. Open the PIA Life Cycle Portal (ttps://www.pia-portal.automation.siemens.com).

2. Select the desired language.

3. Enter the serial number of your device. The product documentation relevant for your device
is displayed and can be downloaded.

To display factory certificates, if available, log in to the PIA Life Cycle Portal using your login or
register.

Scanning a QR code

1. Scan the QR code on your device with a mobile device.

2. Click "PIA Portal".

To display factory certificates, if available, log in to the PIA Life Cycle Portal using your login or
register.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Product documentation and support

A.3 QR code label

A.2

Technical support

Technical support

If this documentation does not completely answer your technical questions, you can enter a
Support Request (http://www.siemens.com/automation/support-request).

Additional information on our technical support can be found at Technical Support (http://
www.siemens.com/automation/csi/service).

Service & support on the Internet

Contact

A3

228

In addition to our technical support, Siemens offers comprehensive online services at Service &
Support (http://lwww.siemens.com/automation/serviceandsupport).

If you have further questions about the device, contact your local Siemens representative at
Personal Contact (http://www.automation.siemens.com/partner).

To find the contact for your product, go to "all products and branches" and select "Products &
Services > Industrial automation > Process instrumentation”.

Contact address for business unit:
Siemens AG

Digital Industries

Process Automation

Ostliche Rheinbriickenstr. 50
76187 Karlsruhe, Germany

QR code label

A QR code label can be found on the device. With the use of a smart phone, the QR code provides
a direct link to a website with information specific to the device, such as manuals, FAQs,
certificates, etc.
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Remote operation B

B.1 SIMATIC PDM

B.1.1 Overview SIMATIC PDM

SIMATIC PDM (Process Device Manager) is a general-purpose, manufacturer-independent tool
for the configuration, parameter assignment, commissioning, diagnostics and maintenance of
intelligent field devices and field components. Follow-up installations and additional
information on SIMATIC PDM are available on the Internet at SIMATIC PDM (www.siemens.com/

simatic-pdm).
SIMATIC PDM monitors the process values, alarms and status signals of the device. It allows you

to display, compare, adjust, verify, and simulate process device data; also to set schedules for
calibration and maintenance.

Forinformation on, for example, how to install and integrate devices, commission the software,
see Operating Manual 'Help for SIMATIC PDM'. The manual is delivered with SIMATIC PDM
software. Once the SIMATIC PDM is installed on your computer you find the manual under: Start
> All programs > Siemens Automation > SIMATIC > Documentation. Link at our website:
SIMATIC PDM instructions and manuals (https://support.industry.siemens.com/cs/products?
dtp=Manual&pnid=16983&Ic=en-WW).

Note

Field device parameters

e Foralist of parameters and additional information, consult section "Overview of parameters
and functions (Page 139)".

¢ The field device remains in measurement mode during the time you configure the field
device.

B.1.2 Check SIMATIC PDM version

If problems occur while using SIMATIC PDM check the Internet at www.siemens.com/simatic-
pdm (www.siemens.com/simatic-pdm) to make sure you have the most recent version of
SIMATIC PDM, the most recent Service Pack (SP) and the most recent hot fix (HF).
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Remote operation
B.1 SIMATIC PDM

B.1.3 Updating the Electronic Device Description (EDD)

Procedure

The EDD revision must match the Firmware revision in the device according to the table in
section Product compatibility (Page 26). To install a new EDD:

1. Go to the support page Software downloads (http://www.siemens.de/
prozessinstrumentierung/downloads).
Enter the product name in the field "Enter search term...".

2. Download the most current EDD of your device.
3. Save files to your computer and extract the zipped file to an easily accessed location.

4. Launch SIMATIC PDM — Device Integration Manager. From the File menu, click "Read device
descriptions from compressed source...".

5. Browse to the unzipped EDD file, select and open it.

6. Use the "Integration” function to integrate the EDD into the device catalog. The EDD is now
accessible via SIMATIC Manager.

See also
Nameplate layout SITRANS TH320/420 (Page 40)
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Calibration examples

C.1 Accuracy calculation examples

Description

The ambient temperature calibrated at the factory is accepted for the sample accuracy
calculations. Other potential sources of errors to be taken into consideration, such as power
supply effects, fluctuations of ambient temperature, etc. were not taken into account.

Example: Sensor Pt100, configured from —200 °C to +850 °C

Pt1 ooBasic accuracy — 0.04 °C
OUtPUtAnalog accuracy — 0.0016 mA

Basic

Accurac
TotaIAccuracy P d x 16.0 mA + Output
Configured_Span

‘Analog Accuracy
INPUT

0.04°C

Total = ———————— x 16.0 mA + 0.0016 mA = 0.0022 mA
Accuracy (mA) 850 oc_(_200 oc) —_—

Total

- Accuracy (mA)
Tota|AccuraCy = W x 100 %
Total,, .= —02ZMA 400 % =0.01381 %
ccuracy (%) 160 mA P

Example: Thermocouple type K, internal CJC, measured value at 400 °C, configured from
0°C to 400 °C

Thermocouple type Kgagic accuracy = 0.25 °C
OUtPUtAnalog accuracy — 0.0016 mA

Basic value, ..., + int. CJC (inaccuracy due to signal amplification x measured value)

TOtaIAccuracy (mA) = X 160 mA + OUtpUtAnalog accuracy

Configured range

0.25°C+ 0.5 °C (0.0001 x 400)
Total, cyracy may = 200°C x 16.0 mA + 0.0016 mA = 0.0332 mA

Total
Total, o uraey 0 = — Lo x 100%

16.0 mA
Total = 2O31OMA -, 100% = 0.2075%
ccuracy (%) 160 mA

Example: Thermocouple type K, external CJC Pt1000, measured value at 400 °C,
configured from 0 °C to 400 °C

Thermocouple type Kgasic accuracy = 0.25 °C

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Calibration examples

C.2 Programmable sensor input and current output limits

Total

Accuracy (mA) -

Total

Accuracy (mA) -

Total =

Accuracy (%)

Total =

Accuracy (%)

C.2

Description

232

OUtPUtAnalog accuracy — 0.0016 mA

Basic value

Accuracy

+ ext. CJC (inaccuracy due to signal amplification x measured value)
x 16.0 mA + output

Analog accuracy

Configured range

0.25°C + 0.08 °C (0.0001 x 400)
400 °C

x 16.0 mA + 0.0016 mA = 0.0164 mA

Total

Accuracy (mA)

16.0 mA

x 100%

0.0164 mA
16.0 mA

x 100% = 0.1025%

Programmable sensor input and current output limits

Programmable input and output limits are available to increase system safety and integrity.

Input

When the input signal exceeds either of the programmable lower and upper limits, the device
will output a user defined fault current. Setting input limits ensures that any out of range
measurements can be uniquely identified and flagged via the transmitter output, resulting in
improved asset and material protection e.g. thermal runaway of a reaction process can be
mitigated.

Example:

Pt100 input ranged 100 °C to 400 °C

Input limits set to Upper = +650 °C, Lower = -150 °C
Fault current set to 3.5 mA

Output limits set to Upper = 20.5 mA, Lower = 3.8 mA

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Calibration examples

C.2 Programmable sensor input and current output limits

Programmabile;

-200 °C -150 °C +100 °C +400 °C +650 °C +850 °C
'\Dﬂgvige intpll."t it Min. input X ' Max. input Device input
in. input fimi value : Normal measuring range: value Max. input limit
' Programmable ! o A ' Programmable !
" input limit ! ' Extended measuring range ¢ input limit '

| | | 20.5 mA oy
! ! of - g - f output upper lifnit
| | =y | - 20.0mA |

| | o I | \

| | 2y | I

' ' </ 5| 1 lOutofinputlimit=enabled | :

! ! g % ' Qut of output limit = disablefd ! !

! ! 3lEl b '

| 1= . Lo |

! ! 3|2 v l

1 1 x - T 'y ! ! !

E 3-8 mAW : -4 ! Programmable ! E i

' output lower limit b — Faultcurrent—  Measuring

3.5 mA — Fault current X

> unit °C,
mV, etc.

Figure C-1  Programmable input

Output

When the output exceeds either of the programmable upper and lower limits, the device will
output a user defined fault current.

Normal measuring range

' < » f
>

-
1 1 1
! ' Extended measuring range !
»

A

E i Programmable output upper limit
' 20.0 mA

Out of output limit = enabled

Normal range

Extended working range

4.0 mA
Programmable
output lower limit

!

— Fault current !

Fault current — Measuring
» unit °C, mV,
etc.

Figure C-2  Programmable output

See also
Technical data (Page 199)
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Calibration examples

C.2 Programmable sensor input and current output limits
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Accessory part sealing plug / thread adapter D

D.1 Intended use of accessory part

The sealing plug and the thread adapter (components) can be used for installation in electrical
equipment of flameproof" "Ex d" type of protection of groups llA, 11B, IICas well as dust protection
by enclosure "Ex t" type of protection.

D.2 Safety instructions for accessory part

A\ WArNING

Incorrect assembly
¢ The component can be damaged or destroyed or its functionality impaired through
incorrect assembly.
— Mount the component using a suitable tool. Refer to the information in Chapter
"Technical specifications of accessory part (Page 236)", for example, torques for
installation.

* For"Explosion-proof Ex d" type of protection: To ensure an engagement depth of 8 mm, the
enclosure must have a wall thickness of at least 10 mm.

Improper modifications

Danger to personnel, system and environment can result from modifications and repairs of the
component, particularly in hazardous areas.

¢ Any modification which deviates from the delivery state is not permitted.

Loss of enclosure type of protection

IP protection is not guaranteed without sealant.
¢ Use a suitable thread sealant.

e Ifyou are using the componentin type of protection dust protection by enclosure "Ex t", use
the supplied sealing ring (©) figure in Chapter "Dimensional drawings of accessory part
(Page 237)").

Unsuitable fluids in the environment
Danger of injury or damage to device.

Aggressive media in the environment can damage the sealing ring. Type of protection and
device protection may no longer be guaranteed.

* Make sure that the sealing material is suitable for the area of use.

SITRANS TH100/TH100Slim/TH320/TH420/TR320/TR420/TF320/TF420 with 4 to 20 mA/HART
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Accessory part sealing plug / thread adapter

D.3 Technical specifications of accessory part

Note

Loss of type of protection

Changes in the ambient conditions can loosen the component.

¢ As part of the recommended maintenance intervals: Check the compression fitting for tight
fit and tighten, if necessary.

D.3 Technical specifications of accessory part

Technical specifications sealing plug and thread adapter

Sealing plug suitable for types of protection Explosion-proof enclosure "d" of groups IIA, 1IB, 1IC

Dust protection by enclosure "t"

Standard compliance

The components meet Directive 94/9. They meet the requirements of
standards IEC/EN 60079-0; IEC/EN 60079-1; IEC/EN 60079-31.

Explosion protection

¢ Gas explosion protection

112G ExdIIC

¢ Dust explosion protection

IMD ExtlIC

Certificates

IECEx TUN 13.0022 U
TOV 13 ATEX 121710 U

Material for sealing plug / thread adapter

Stainless steel

Material for seal

Vulcanized fiber or Victor Reinz AFM 30

Ambient temperature range

-40 ... +100°C (-40 ... +212 °F)

For "Ex d" type of protection:

Required wall thickness for tappings 10 mm
Torque

e For thread size M20 x 1.5 65 Nm
e For thread size M25 x 1.5 95 Nm
e For thread size 2-14 NPT 65 Nm
Width A/F for thread size M20 x 1.5 27
Width A/F for thread size M25 x 1.5 30

Key size for thread size 2-14 NPT 10

236
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Accessory part sealing plug / thread adapter

D.4 Dimensional drawings of accessory part

D.4 Dimensional drawings of accessory part
@ 26
T T 1T [ T [ T 1
M25x1.5
M20x1.5

SW271
SW 30

Sealing plug Ex d, M20 x 1.5, dimensions in mm Sealing plug Ex d, M25 x 1.5, dimensions in mm
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Accessory part sealing plug / thread adapter

D.4 Dimensional drawings of accessory part

238

21

M20x1.5 or
12-14 NPT

[ 1T

17

M25x1.5

SW 30

Thread adapter Ex d, M25 x 1.5 on M20 x 1.5 and
M25 x 1.5 on "2-14 NPT, dimensions in mm

112-14 NPT

Sealing plug Ex d 2 -14 NPT

@ Sealing ring: Use for dust protection "Ex t" type of
protection.
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A E
ABS, 152 Edit view, 114
Article number, 57, 59 ELECTR TEMP, 112
ATEX, 35 ETEMP, 152
AVG, 152 Ex nameplate, 35
AVG B, 152

F
B Factory setting, 201
BUTTON LOCK, 114 FO, 182

Fault current, 182
FUNCT SAFETY, 113
C Function chart, 36

Functional safety
C10E, 146, 150 .
C100E, 146, 150 ~ cannot be activated, 181

C1hG1, 146, 150 Fault current, 181

C1hG2, 146, 150

C50G1, 146, 150 G

C50G2, 146, 150

Catalog G rail, 71
catalog sheets, 227

Certificates, 29, 227

CHANGE PIN, 114 H

cCt, 152 Hazardous area

ac2, 152 Laws and directives, 29
Cleaning, 184 !

Quialified personnel, 30
HI

Upper fault current, 182
Hotline, (Refer to Support request)

COM port, 135

CURRENT OUT, 112

CUSTM, 147, 151

Customer Support, (Refer to Technical support)
CUXE, 146, 150

CUX G, 146, 147, 150, 151

CVD, 146, 150 I

11,152
1B, 152
D 11-12,152
12,152
DAMPING, 113
. . 2B, 152
Diagnostic messages, 194
. 12-11,152
DIN rail, 71, 72 Sl
. Identification data
Disassembly, 80 .
. define, 166
Disposal, 190
: INPUT 1, 112
Document history, 25
INPUT 2, 112
Downloads, 227 :
Installation

SIPROM T parameter assignment software, 134
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Index

Installing
USB driver, 135
USB modem, 135

J
Jumper, 117,176, 177,179, 182

K
KOHM, 146, 150

L

Laws and directives
Disassembly, 29
Personel, 29

LED, 63

LEDs, (See LED)

Limitation of use, 62

LO
Lower fault current, 182

Long tag, (TAG)

LOOP TEST, 114

LOWER RANGE, 113

LOWER RANGE, 154

M

Maintenance, 183
Manuals, 227
MAX, 152
MAX INPUT 2, 163
MAX B, 152
MAX ETEMP, 114, 163
MAX INPUT 1, 114, 162
MAX INPUT 2, 114
Measurement view, 112
MIN, 152
MIN INPUT 1, 162
MIN INPUT 2, 163
MIN B, 152
MIN ETEMP, 114, 163
MIN INPUT 1, 114
MIN INPUT 2, 114
Modifications
correct usage, 30
improper, 30
mV, 147, 151
mV=, 147, 151
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N

N100D, 146, 150
N100G, 147, 151
N120D, 146, 150
N1k D, 146, 150
N50 D, 146, 150
N50 G, 147, 151
Nameplate, 35
ATEX, 35
NEPSI, 35
NIX D, 146, 150
NIX G, 147, 150
NONE, 148, 151

0)

OHM, 146, 150
Overview of parameters and functions, 139

P

P100G, 146, 150

P100I, 144, 146, 147, 148, 150
P100J, 146, 150

P1k1, 144, 148

P1k1, 146, 150

P200I, 146, 150

P200J, 146, 150

P50 G, 146, 150

P501, 146, 150

P50 J, 146, 150

P500I, 144, 146, 148, 150
Parameter assignment software, 134, 135
Parameter view, 113

PIN RECOVERY, 114

POT, 146, 150

Product name, 57, 59

PTX G, 147, 151

PTX 1, 146, 150

PTX J, 146, 150

PV, 112

PV MAPPING, 113

Q

QR code, 57, 59
QR code label, 228
Qualified personnel, 30
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Quick start, 139

R

Return procedure, 189

S

Scope of delivery, 26

Sealing plug
Technical specifications, 236

Serial number, 57, 59

Service, 228

Service and support
Internet, 228

SIM, 182

SIPROMT, 134

Support, 228

Support request, 228

Switch, 182

T

TCB, 144, 147, 148, 151
TCE, 144,147,148, 151
TCJ, 144, 147, 148, 151
TCK, 144, 147, 148, 151
TCL, 144, 147, 148, 151
TCLR, 147,151
TCN, 144, 147,148, 151
TCR, 144,147,148, 151
TCS, 144,147,148, 151
TCT, 144,147,148, 151
TCU, 144,147, 151
TCWS3, 147, 151
TCWS5, 147, 151
Technical support, 228
partner, 228
personal contact, 228
Test certificates, 29
Threaded adapter
Technical specifications, 236
Torque, 236
TRIM INPUT 1, 114, 158
TRIM INPUT 2, 114, 158
Troubleshooting, 198
TYPE INPUT 1, 113
TYPE INPUT 2, 113

u

UNITS, 113
UPPER RANGE, 113, 154
USB driver
Installing, 135
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