Professional Telemetry Module MOBICON MT-151 LED

User Manual

u-twﬂ‘; ;nﬂi‘ﬂ Gezeee

GSM/GPRS Telemetry Module for monitoring and control
Class 1 Telecommunications Terminal Equipment for GSM
850/900/1800/1900

g3



INDEX

1. MODULE DESTINATION ....cuuttiiiiiiinnnnnnnnnnnnntataeatatatatteteteteetttmsietsmessessisssssssssssssssssssssssssssssssssssssssssssssssssssssses 7
2. GSM REQUIREMENTS .....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiisnsnssssssssseststssssasste st erstessesss s sesesesessssssssssssssssssssssssssssnsss 7
3. IMODULE DESIGN......cocitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisissssssssssssssesssssssssssstetstetsteteesaetessesassssssssssssssssssssssssssssssss 8
3.1 TOPOGRAPHY ...t euettee ettt e et e et ee et eut e e e st e e e se e e s et e eh et e e et e e e asee e as et ease e e e ee e e e 2 bt e e as e eea s e e e ehe e e e aaeeeeaseeaabe e eeenbeeenbeeeenreas 8
3.2 HARDWARE RESOURCES .....uutteuuteeeuttessiteesustesuseeeseeesseeessauessasseaaseeesaeeesaasesaaneeeaseeeeseeeeeateeaaseeeaseeenseeeeeeeesanseeans sennes 8
3.2.1. Binary inputs .9
3.2.2. BiNAIY OULPDULS ..ottt ettt ettt e e e e e e ea et ettt ee e e e e e e e e e e assssssaeaae sannes 9
3.2.3. ANAIOG INPULS 4-20MA ...ttt ettt et e e et e e e et e e e e e essteassanssstaansnnsstesasnnnaesnansannaanns 9
3.2.4. ANQIOG INPULS O-10V ..ottt ettt e te e et e e e et e e e e e essseaasnssssanannsssnssassnassssassannnsnns 9
I T -1 1o ]I o Yo T 23RS 9
I Y i o T=T o g T=1 <o ¢ AU 9
3.2.7. USB POI ettt ettt ettt et e ettt ettt e et e e et eeeeaeeeanen 10
3.2.8. MlCIOSD COI FEAUEN ...ttt ettt e e e et enateeeaneaenae 10
3.2.9. REAI tIM@ CIOCK.......cceeeeeeieeeeee ettt ettt ettt et e e e e eaae e 10
3.3. INTERNAL RESOURCES ... 10
G2 2 B o T T =7 OO SO UPPR U SPUPPPP N 10
30302, REQGUSTOIS ..ttt ettt e ettt ee e e e e e ea ettt et te e e e e e ea e e a et e eeeeeaaaaaas 11
3.3.3. COUNTEIS ..ottt e et e e ettt e e e e e e et e e e e e s e eeeeann s eeeneeeeans 11
.30 TIMIEIS .ttt ettt et e a e e et e e e e e e e e st e e e paeeeeeanneeeeaaas 11
335, MT2MT DU ettt ettt ettt e ettt e et e e e naae e enane sanee 11
3.3.6. CONSEANE PAFAIMELENS ...ttt e e e et ettt te e e e e e et esnnaeaaaaes 12
O B A =T o I Lo o K 12
3.3.8. CONLIOI PIrOGITM ...t e ettt e e e e e e e e e e ats e e e e sasss e e annnsssaensnssssnansnnnanasnnssnneenn 12
3.4.LEDs
3.5. SIM CARD SLOTS
318 ANTENNA ettt ettt e et e st et bt eeht e e e e te e s asee s st e e ae e e e ee e e e e aae e e aas e e ae et ehe e e e St e e easeesasb e e ehe e e e et e e enbe e £eeebeeeanreenneeenee 14
3.7 POWER SUPPLY ... cutttteetteeauee sttt ettt e e stt e e et e s st ee et e eae e e e 2t e e saaee s ane e e st e e e ee e e e aabeeeasseeasb e e ess e e e sabeeeasbeeanbeeen s eanreenneeenee 14

3.8. ENCLOSURE

4. CONNECTION DIAGRAIMS.......uuuueeiiiiiiienterieiisesses e sssasaseesesssssas s sesssssasasesse s saaaeasaess s sseasessessssssanassssssnns 15
4.1 BINARY INPUTS . cuutteteeuteesteemteeseeenseeneeasueemseesaeaaseesee e st eneeeameemseeaaeeaseeeeeaaneemeeeemeemseeaaeeas et eeeeaneeeeeesmsen s emseeseesnseans 15
4.2 BINARY OUTPUTS ...utteutteuteesueanseeseeeseaneeaaueanseesasaaseeseeaaseanseeameanseesaeamseesaeanseeeeeeaasenseeemsenseeaaeaaneeeseesnsenses eesneenseans 16
4.3, ANALOG INPUTS 4-20MA ...ttt et ettt e ettt e e s a et et e s aeeebe e et e s ee e beaaeeeaeeeaseabeeaabeneeamaeemseeaaesmseeseeenseeneeanen 16
4.4, ANALOG INPUTS 0-L0V ...euiitieieeitteeee e ettt e te sttt e e e s ateeteesaeeaseeeaee st e e abesaeeeaeesaseebeeaaseneeamaeemseeaeesmseeneeennerneeecaan 17
4.5, COMMUNICATION PORTS. ... uuteuteeeueaueeeeeeaueenseeameaseeameeaneeaaeesaeeaseesaseseeaseaneeaaeesmseasesamseneeaaeanseeaeesnseeseeeseanseanaan 18
4.6. GSM ANTENNA
4.7. SIM CARD INSTALLATION
4.8, POWER SUPPLY ....cuutttuteuteeateateeseeasteueeeaueemeeesaeaaseesee e st anseeaaeemseeeaeeas et eeeaaneemseesmeenseeaaeemsee et eaaeeeeeeemsen s emseereesnseans

5. STARTING THE IMODULE........uouieiiiiiieieinieiiiieee s es e s ssasss s e s saasas s e s saaeas s se s sasasasaese s sannnanansssasses 21

6. INTERFACES AND COMMUNICATION IMETHODS........cccooitetiiiiiiiienrerisiinssiennesssssssssssessssssssssassssssssssssassssssssans 22
LS00 0 = 3 PSP SR 22

L O B e 1 XY Yo [T 1 . Lo o [ SR 22
6.1.2. MOADUS RTU MASEEI MOUE...........oeeeeeeeeeee et et tee et ee e e e e e st e e e e e essaeaaanasssaessnssesessnnaaeens 23
6.2. MODBUS RTU SLAVE MODE .....euttutteetesuteerteeueeeteeateseeeaesueeaaeesaseaseeaaseanee e s eenseesaeaabeeseeeseenseeaneenseesaeaneeeeeesnean 23
LT 0 =0 3 PRSPPI 23



(G Y B 0 g 1 XY T [T . Lo o [ 23

6.3.2. MOdbUS RTU SIQVE MOGE..........ooonieieeeeee ettt e e e e e ne e 23
.4, ETHERNET PORT . .eiiieiitietttuuuttuiasaaeeeeeseeeeeeeseeesueesnna saansaasaeesaeessssssesssnnsanansaaasaaeeneessssssssssnnsnnnnnsnaseeesesnnseeesnaeennes 24
6.4.1. MOGDUS TCP ClIENT ...ttt et e e ettt eeat e e et e et enasteaeaneaanae 24
6.4.2. MOGDUS TCP SIQVE ...ttt ettt eat e e et e et et e eeaneeanae 24
(ST T C o 2 T PP PPTUUTTRTRRRNt 24
7. CONFIGURATION ...ceiiiieiiiiiiiiiieiii e e e s e e aaa e se e sesee e e aa s sesaa s sesaas s s e asssseanssssssssssstsassssseanssssanes 25
7.1, PARAMETER GROUPS ....oetttuuutuuieeaieeeeeeeeeestaeesssnassnnnsaaasaaasaaesseesesssnsessnnnssnnssaassesseeessssssesssnnsnnnnnssneeeesseessesnsseeennn 25
2 O B 5 =T o = SRR PPPPPPRRPPPPPPPIOE 25
7.1.0.0. IMIOTUIR NAIME...eiiiiiiieeiieee ettt ettt ea et e b e st e sa e e e b e e st et e e eb e e e s be s b e e s e e ssebeeeabeambeebeesbeesabeenen sessseentenneenen 26
8 0 0 1V, o Yo U L= o YT TSP USRRt 26
7.1.1.3. MOAUIE SEIIal NUMDET ......iiiiiiieiie ettt ettt et esaeese e s st e e beeseesbeesnbe e e enbeense nbeereenen 26
7.1.1.4. MOEM FIFMWAIE VEISION ..eutiiiiiitiiitieeieteest sttt ettt s e et e ebeesbeesas e et e beesbeesaessbeeabeesbebeeesbeenbeereesseesnsennes 26
710150 IIMIE] NUMDET 1ttt ettt et se e s e e et e b et e e s bt e e s be st e e b e e ssseb e e e s b e ambeebeesbeesaseene eesnseenbenbeenen 26
A 0 B S oy 0 AT = T == ] o o PPN 26
8 O O A @0 o U 1 T I 1 LSSV =Y £ o Y o TSR 27
7.1.1.8. CoNfigUIatioN Id@NTIfIEI ... .uiiiiieiie ettt e et e e st e e st e e e e steessteaessteasaeeessteeesseesnsneennsen o 27
7.1.1.9. Last CONFIGUIAtION At .....eevuiiriiiieiieresii ettt se e sttt e se et esae e e st b e e beesbebeesabeenbeereenbeesnnenne oo 27
7.1.1.10. Last rEa0iNG TIME .e.eeiiiieeiiieiie ettt sttt ettt et e sttt e bt et et e e s b e e e s b e ebeebeessseeaeesbeanbeesbesbeesaseenbenbeense eeeenen 27
70,2, GONEIQ ..ttt ettt ettt ettt eut e et ettt e ea et e eanneeeas 27
7.1.2.1. DVICE IdNTIFIOI c...i ettt ettt s b e et ea e et e e sae e seeesbeeabeeseesbeesnbeenbenbe e enbenreenee 27
7.1.2.2. Module IP................... ..28
7.1.2.3. CONTIUIAtION PASSWOIU . ....iiiiieiiieeiiieetie e et e e st e s tee e s tae st e e e st e etaeeessseeesseesssaeeessaessseaessseasseeensseeesseesnsaeannstens 28
7.1.2.4. Configuration read diSable........ccuuiiiiiiiciie et et e e e e et et e e s bae e ete e e e nraaeennas 28
2 T o 4 oY LYo 1Y a1 =T TSRSt
7030 GSIM .ottt ettt e e eat ettt ee e e e e e e tt et ttteeee aeaantntanaeaeaaeans
7.1.3.1. Number of SIM cards . .
0 e B0 U LY = o 1 > TSSOt
0 T T TR U LY=o Y USSRt
0 S B Y 1V PP TP TR UURRRRINN 30
7.1.3.4.1. SIM Card PIN NUMDEI c...eouiiiieiieeiieiteete ettt st sttt ettt s et be e sbeebeesabe e b e e seesbeesnne e e enneenseesanas 30
B A N o I 4 - T 1= PP 30
% s TR LN o N R U= gl =Y 0 =PRI 31
e B B B N o TV o T o SRR
7.1.3.4.5. GPRS testing int@rval (PINE).....ueeiiueeeieeeiiiieseeesieeesestee e sttt sste e e st e e steeesstaaesteassteeesssassaeeessseesseeesseeaans
7.1.3.4.6. GPRS testing address (ping) ..
5 B B (o T 1 4o V1 o Y- PP PUPTUPRUURURRROUPPPPRY
0 S BT 11V TP TP URUUURRRPINN
7.1.3.5.1. SIM €ard PIN NUMDEI ...eoutiiieiieeitiieete ettt sttt se ettt ettt e b e sttt e b e ebeesabeebe e st e sbeessne e e enneenseesanas 32
7.1.3.5.2. APN name .
% TR TRs TR LYo R U= gl =0 =PRI 33
e B o e T3V o T o SRR 33
7.1.3.5.5. GPRS testing int@rval (PING) ... .uiecueeeieeeiiiieseeesteeese sttt e ettt e te e e s taeesteeessteeestessteeessseesaeesssseesseeessseaans 33
7.1.3.5.6. GPRS testing address (PINEG) «..uueeeveieiueeeiieieiiteeiieeesiessteeessssestesestaeestesesssesesssessssesesssesssssessssessseseassseeans 33
7.0.3.5. 7. ROGBMING ettt ettt ettt e e e e e e e e e s e et e bbb e bbb te e e e e e eeeeeesaaaaaaaaaaaasenesennnnebbeeeeeeeeeeeens srnrrnnrnreaeaaes 34
% S L T C 1 T U PP TP TR UURPRPINN 34
7.1.3.6.1. Sender IP address CONTIOL .....c.uiiiiiiieiieriieeeete ettt ettt sb e et e s e s b b e e sbesbeesabeebenbeenseesnnas 34
7.1.3.6.2. Wait time after diSCONNECTION ..c...iiiuiiiiiieice et er e sbeereeseeeeanas 34
7.1.3.6.3. UDP data frame fOrmMat.. ..o ittt et b e st enne e 35
7.1.3.6.4. GPRS transmission retries NUMDE . ...c.coo.uiiiiiiieiieriie ettt ettt e ssesee e 35
7.1.3.6.5. TransmisSioN tIMEOUL......ccciiiiiiiiiiiiiiii it bbb e e s s bbe e s s s bbb e e e sabaa e e baes 35
0 S Y |V N S PP U U PP PTRUTURRRRINN
7.1.3.7.1. Daily SMS limit




7.1.3.7.2. NUMbEr Of SMS SENING FETIIES ..vviiiiieeieiiiesieeiiie e sttt e e rtte e ete e e st e e e seeessteeestaessteeesstaeesaeesssseeesseesnseeaans 36

7.1.3.7.3. SMS limit exceed iNfOrMation .......coceueiiiiiieiee e ereesaee e 36
7.1.3.7.4. Recipient of SMS limit exceed iNfOrmMation .........cccccuiieiieiiiie e eeae e 37
7.1.3.7.5. ANSWET FOr BIank SIMIS ...ttt e b bbbt e seesbe e sab e e e e beenseesanas 37
0 TR o o 1 4= TP 37

7.0.3.7.6.0. DAte fOMMAT ..cuviiiiieieieeitie sttt ettt st ettt e se e st e s et e ettt et e e s aeeb e e st e et e eb e e sbeeenbeebeebeesseeeaeenbeereensnnes 37
7.0.3.7.6.2. TIME fOMM@T..cutiiiiiieieieestie ettt se ettt se e st e st e et et e e s a e b e e st e e b e eb e e sbeeesbeebeebeesseesaeenbeereensnnes 38
8 e T A R V71 Y o Yo [ ol g - o 1 1= SR 38
7.1.3.7.7.1. Number of SYmMbOIIC NAMES.......ccviiiiiieiiee et e et e s tee e s se e st e e st esseeessbeaetaeessaeas 38
7.1.3.7.7.2. SyMbOlic NaME TaDI@ .. .cceiiiece e e et ra e e e aaeas 38
0 < TR 1Y/ - T o L PP 39
7.1.3.7.8.1. NUMDET Of MACTOS ..eeiitiiiiiiieeiieeiee sttt ettt sttt e b e e s be b e e s st e et eabeesbeesssenseenreenneens 39
7.1.3.7.8.2. IMMACIO DI ... eb bbb e be e he e e b e e re e e nnes
7.1.3.8. AUTNOTIZEA NUMDEIS ...ttt sttt et et e e sae e s e s st e e beesbebeesaseenbenbeenbeeens seenee
7.1.3.8.1. Number of phone numbers... .
7.1.3.8.2. NUMDET Of IP @dUIrESSES ....ecveeiiiiiieieeiteeiee sttt ettt ettt eb e et e s bt se e st e e beesbesbeesabeebeneenseesanas
7.0.3.8.3. PRONE .ttt ettt b e bbbt bt e et R bt e be e b e b e e e R b e et e bt e eh et e a bt eReeabeeehee e beeenreentenneenne
S IR | PO UUUSUURRTO PPNt
704 RESOUICES. ...ttt et e e et e e e et e e et e e e et e e e e eann e e ensns e e eeeesannnnees
7.1.4.1. Binary inputs (11 - 116)
0t R I T = TP
0 R [ 0 o 10 o Y/ o PP PPPTUTPPTRRROROUPPPPNt
0 O e TR 11 =Y T Y= TSR 42
7.1.4.2. Binary oUTPULS (Q - QL2) ..ieecuiiieeeeiiieerieesiteeeseeesteaessaesstesessseesseeessseaesseeasssesesseesssasessssesssesesnsssessesessenesnes 42
i I -1 4 1= T U UURUURUROROPPPPPRt 42
O [ 41 o 101 B Y/ o PP UTPPURUROROUPPPPRt 42
By e TR 1 =Y T3 Y= TSRS 42
7.1.4.3. ANalog iNPULS 4-20MA (AlL = Al4)..eecuiie ettt e e e st e e e st e e st e e ste e steeessbeassaeeessaeaeteeesnsaeeesseesnsaeennnes 43
0 B T 10 0 o] Y48 1 Yo [ 1= 3 Lo TSP 43
5 R -1 4 1= T U TRURRUORRPRROPPPPPRt 43
7.0.4.3.3. ENGINEEIING UNITS ..iiiiiiiiciiiiiet ettt ettt ettt ee e e e e s e et e e et e eeeeeeeeasaaaaaaaaaaassssnnnnnabbbeeeeaeeeeeeeanansaanaanans s
7.1.4.3.4. Lo reference - iNTerNal UNIES.......ooiiioiiiriieee ettt st e beereesneeeanas
7.1.4.3.5. Low reference - engineering units ..
7.1.4.3.6. High reference - interNal UNTTS .......iiiiiiiiii ettt etee s tee et e e e sttt e e e ss e etaeeesnaeaeseaeansaeeans
7.1.4.3.7. High reference - @ngiN@eriNg UNITS......cccuuiiiiiiiiiieesiicieessieeeseeestee e e sae s tee e st essae e e ssteeesseeessseeesseessaeaans 44
7.1.4.3.8. HiHi @larm - @NgiN@eriNg UNITS.....c.utiiieeiieieiiiesiiieesieieeessiteeeseeestaeeasteessteeessaasseaesssaeesaeessssesesnesnsseenns 44
7.1.4.3.9. Hi alarm - engineering units..
7.1.4.3.10. LO alarm - @NgINEEIING UNTTS....cccuuieiieeiieieiitesireeestisteeesssseatesesteeesseeessseeesssesssseeesssesssseessssesessessssseenns 45
7.1.4.3.11. LOLO alarm - @NGINEEIING UNITS ...uuiiiiieerieiesiieeitteeestiseeesstteeeteeestaeesseeessteaessaessseeesssasesseessssesssseesnseeeans 45
7.1.4.3.12. Alarm hysteresis - @NGINEEIING UNITS ....uuiiiiuiiiiieeriieeieeeiieeesieesteeeesesesteeessseeesseeessseeesseesssseesssesssseeans 45
7.1.4.3.13. Deadband - @NGINEEIING UNITS ....uuiiiiiesiiieiceeciieeesiis e e s seteeste e e staeesseeessteeestaessseeessseaseeeessseeesseesseeaans 46
7.1.4.4. ANalog iNPULS 0-10V (AVI = AV2) ooiiiiiiee e eiiee st ste e e sttt e e st e e s see e s s teaesteessteaessseansaeeensseaeteeesnsaeessseesnsenesnses 46
=T 4 1= T U UURUURRURROPRPPPRt 46
7.1 4.4.2. ENGINEEIING UNITS ..iiiiiiiiieiiiiiiie ettt et et e et e ee e e e e e e s s s s et beeeeeeeeeeeeaaaaaaaaaaaaassnennnnnansbeeeeaeeeeeeeanansaaaaanass s
7.1.4.4.3. Low reference - iNTErNal UNIES.......ooiiiiirieiiieeiees ettt beereesneeeanes
7.1.4.4.4. Low reference - engineering units ..
7.1.4.4.5. High reference - interNal UNTTS .......iiiiiiiiiieiie st et e s tee e st et e e st ae e e sntaeetaeeesnteaeseeesnsaeeans
7.1.4.4.6. High reference - @ngiN@EriNG UNITS.....c.cccuuiiiiiiiiie ettt e erteeesee e s tee e e sae s e e s taessaeeessteeesreeessseeeseessaeaans
7.1.4.4.7. HiHi @larm - @NgiNEeIiNG UNITS.....cuuiiiieeiieieiitesiieeesteisieeesstteeeseeesteeesseesssesesssassseeesssesesssessssesesseesssssenns 47
7.1.4.4.8. Hi alarm - engineering units..
7.1.4.4.9. Lo Alarm - @NINEEIING UNITS...uuiiiuiiiieeeiieiesieesstieeestissteeessssestesestaeessteessseaessseassseeesssesssssessssesssesesnsneeans
7.1.4.4.10. LOLO alarm - @NGINEEIING UNITS ...uuiiiiieeiiieeiiesitteeestisteeesstteeeteeestaeesseeessseaessaessseeesssasasseessssesssseesnsseenns 48
7.1.4.4.11. Alarm hysteresis - @NGINEEIING UNITS .....uuiiiiuiiiiieeriiieiieeiieeesieesieeeesssesteeessseeesseeessseeesseesssseesssesssseeans 48
7.1.4.4.12. Deadband - @NGINEEIING UNITS .....uiiiieeiiiiesieeeitieeesiieee e sttt sste e e staeesseeessteaessaessseeessseaseeeessseaesseesnsneeans 48
7.1.4.5. COUNTEIS (CNTL = CNTL6) ..veeeeurirrieeeiuriiieeestteeeseeessteeesssaesssesesssesssesessseaesseeasssesssseesssasessssesssesesnsssessesessesesnees 49



7.1.4.5. 1. INCrEeMENTING INPUL ...ttt ettt ettt re e e e et eeeeeeeaaaaaaaaaaaaasssennnansrbeeeeeeeeeeeeanaasasaaaaannes 49

7.1.4.5.2. Active edge of iINCrementing INPUL......ccouiiiiiiiiiie et e st e s tre e e se s e e st e esteeesstaeesaeeessseaesnsesnseeaans 49

7.1.4.5.3. DECremMENTING INPUL ..ttt ettt ettt et ee e e e e eeeeeeeesaaaaaaaaaaaasnsnnnnnnssbeeeeeaeeeeeeanaasasaaaaannes 49

7.1.4.5.4. Active edge of deCrementing INPUL.......cc.eiiiiiiiiiieeiiiiee e et eesee e s ee e e saeste e e sbaersteeesstaeesreeessseaeseesnsaeaans 50

7.1.4.5.5. CoUNtING raNgE (32 DIS).cuuueiuiieeiiiiiiie ittt see e et e e st sttt e sttt e e st e e steeessbeeeseessaeeesssassseeeensseanseaesnsnnenns 50

7.1.4.6. Timers .

7.1.4.6.1. SYNchronous tiMers (CTL = CT16) ...eciveeruerertieitreeesreisieeesssteeeseeessseeeasseesssesessssssssesesssesessesssssesesseesssssenns 50
O S ] =T o 1 Y1 RSSO 50
8 S W =Y o oY TSP RPPSRSRNE 50
7.1.4.6.1.3. DAYS Of WEEK c..vviieiiieiie ettt ettt e et e e st e e et e e s st e e entae st e e e anbeeataeeesaeeeaeeeentaeeennee o 51
7.1.4.6.1.4. DAyYs Of MONTN .eiiiiiiiii et e e st e s e e st e e e s ba et e e e ssbeaetaeesnseeeenseesnseaesnsaens 51
2 S o 1Y/ Y o LRSS 51

7.1.4.6.2. Asynchronous tiMers (CKL = CKL6) ....cuevueieruieieieeesteiiteeesieteeeseeesteeeesssesssesesssssssesesssesessesssssessssnessssseans 52
7.1.4.6.2. 1. ACEIVATING INPUL ..ottt e e e et et e eeea s e e e e e e s s e s eseneenesebbbeeeeeeaeeeeeanaaaaaaaaaaaasnnnnnnnnnnnes 52
7.1.4.6.2.2. Reset input
7.1.4.6.2.3. Timer time unit
7.1.4.6.2.4. Counting range iN tIMEr UNITS....cciiiiiiiiiiiciiiiiieii it e e e et e e ee e e e e e e s s see e reeeeeeeeeeeeesasaaasaaaaassnnnnnnnes 53

7. 1.4.7. CONSTANT PATAMIETETS .ceiiiiieiiitiieiee ittt e e e et et et e eaaaaaaaaaaaaasnreeebee e bbbeeeeeeeeaeeaaaaaaaaaaaaaassnsssnsnnnbeaaaeeeaeeeennnns
7.1.4.7.1. Number of constant parameters.

7.1.4.7.2. Parameter 1 - 128 ......cuiiiiiiiiiiiiii ittt e e s s e e e e

7.1.5. COMMUNICAEION POIES .ottt ettt ee e e e e e ettt ee e e e e e e aaassnnsnnnnns
7.1.5.1. IMOADUS 1D = POIT L...iiiiiiiiieiiieiie ettt ettt ettt et sa st e et e bt e s b e e e ab e et e e sbeesseeeaeesbeanbeesbesbeesaseenbenseense eeeenen
7.1.5.2. IMOADUS 1D = POIT 2 ...ttt ettt ettt et e sttt e b et e s bt e e st e eb e e b e e ssseeaeesbeanbeesbesbeesnseenbenbeense eeeenen 54
7.1.5.3. MOADUS ID = EEh@IMET.c..eiteiiiiieeiie ettt ettt s ettt et e s ae e s e s st e et e e sbeseesaseenbenbeenbeesnneeenen 54
0 S T B 1V, oo | oYU L 1 D R € o] TSRt 54
N T T 2 o o A PP TPTRURURPRRION 54

0 S T T B 0 o 1=y =YY= 4 Vo Yo 1= SRS UUSR 55

B T N 101 =Y o =TI V] 1< SRR 55

7.1.5.5.3. TranSMIiSSION SPEEU ... ..uiiiiieeitiiieitietee ettt et e sttt e e st e e ste e e s steessbeeessteesaeeessteeesseessseeesseeanseeessssennseeesnsnnases 55

S TR B e oI o 1 TSR 56

A T T T o1 41 AV U TUROUORRPOROPPPPPNt

S T N T N T 1 o T =] 10 .4 Lo Lo =TSRSS
7.1.5.5.6.1. Max. data packet size....
7.1.5.5.6.2. Data frame delimiter ........oouiiiiiieeiereei ettt sttt b ear e e nree

7.1.5.5.7. MOdbUS RTU IMaSter MOGE ......eeiiiiiiiiiieiiieiiete ettt sttt sbe e st e e et e sbe e s e s sbeenbeesseseessbeebebeessneennas
7.1.5.5.7.1. Delay after error in communication With SIaVve........cccccviiiiiiiiie s 57
7.1.5.5.7.2. Number of read/write data blocks...
7.1.5.5.7.3. Data blocks (FE@Ad/WIILE) ......icviiieriieciicie ettt ettt te ettt e et e e teeteesseeente e e ereenreeas

7.1.5.5.7.3.1. Data block (Fead /WIITE) ...cccccueeiiiiciiie et ettt ste et te et e e te e be e s e st e st e et esbeesteesnsesneenseenes 57
7.1.5.5.7.3.1.1. MOADUS SIAVE ID ....eeirieiiieiiieieieestteeiee ettt ettt eb e s st se et e s e e e eesbeesssesnesnneenee 57
7.1.5.5.7.3.1.2. AAdress SPACE iN SIAVE ........eieiieiiiie ettt et et e e stee e s se st e e s tae e e e ssbeeetaeeessbeeesaeesnsaeas 58
7.1.5.5.7.3.1.3. Mapped space address - SIaVe........cccuiiiiiiiiiie ettt 58
7.1.5.5.7.3.1.4. MAPPEA SPACE SIZE ..eeevveeeiurieesieeiiireeesiesteeessetesteeesteeesteeessseeesseeassseeesssessseessssesesesesnssees 58
7.1.5.5.7.3.1.5. Mapped space address - MOAUIE .........cocciiiiiieiieiiee et e stee e e st 58
7.1.5.5.7.3.1.6. Mapped space refresh interval..........ccociiieiiii i 59
7.1.5.6. Port 2 ...

7.1.5.6.1. Operating mode

7.1.5.6.2. TranSMIiSSION SPEEU ... .uuiiiiieeiiiiieitieitteeeste ettt e sttt eesteesteeessteessteaessteasseeessteaesseesssseeesseeansseessssesnsenesnsnnanes 59

0 S T e TR e oI o 1 TSR 59

7.1.5.6.4. Parity .

B N ST T N -1 1 o T =] 010 .4 Lo Lo =TSRSS 60
7.1.5.6.5.1. MaXx. data PACKET SIZE ....cccuuiieiieiiie ettt sttt se e st e e e e st eera e e e ssbeeeseesseeeensbeenseeeenaes 60
7.1.5.6.5.2. Data frame delimiter........oouiiiiieeieresi ettt b e bt ear e e neee 60

8 B A 2 o =T o V= O TSP U OP PO UPRUTUPRRUSRPRINt 61

0 S T A B U o ) i 1= o 1= A ST 61



B T A R 1 - Ve [0 =YY TSRS 61

7.1.5.7.3. Subnet mask.... .61
7.1.5.7.4. DEfAUIT BAtEWAY ..cuviiiiiiieieie ettt e st e e e et e e st e e e te e sa b e e e st aeasbeeesnte e et aeeesbeeeaeaeensaeeennteanteaeennn sreas 61
7.1.5.7.5. AUTOTIZEA IP @dUr@SSES. ...ecueiiiiiiiieiieiieie ettt eb e et e st e e se e st et e e s besbeessbeebebeenseesnnas 62
7.1.5.7.5.1. NUMDET Of IP @0AI@SSES ...uuveiiiitieiieiieiie ettt sttt eb e st beebeesbeesabe e e ebeenneeas 62
7.1.5.7.5.2. IP
7.1.5.7.6. Modbus TCP Client
7.1.5.7.6.1. Delay after error in communication With SEIVEr.......cccuvieiiieiiie e 62
7.1.5.7.6.2. Number of read/write data bloCKS.........coovviiiiiiiiiiii et 62
7.1.5.7.6.3. Data blOCK (F@AU/WIITE) ....ccuvieieiieciiecttcte ettt se et e e st et s e st e e te e st s e e s beebasteesseessaeeneseesseeas 63
0 T A 30 0 R V=Y o =Y a1 USSP 63
7.1.5.7.6.3.2. Address SPACE IN SEIVEI ..cutiiiiieeiieiteeeeitee e st e e steeesteestae e e s be e taeessaeesteeesssaaeaseessseeesssesseneannes 63
7.1.5.7.6.3.3. Mapped space address - SEIVET ......cccueccuuieirierieeesteisieeesteeesteesssaeeesstesseeessssessseeesssesesesansns 63
7.1.5.7.6.3.4. MAPPEA SPACE SIZE veeevuveeeiieiiiieeiiesieeesitreetteeesteeesteeessaeeesstestaeesssseasseeesssaeessesesssesesssesnsseeanses
7.1.5.7.6.3.5. Mapped space address - Module ... .
7.1.5.7.6.3.6. Mapped space refresh iNterval..........coociieiiie i erae e
B TR T (e TU N Y= - o 1= USRIt
7.1.5.8.1. Number of Modbus routing table rules ..........ccuiieiiiiiiie e s
7.1.5.8.2. Number of Transparent routing table rules... .
7.1.5.8.3. MOADUS FOULING tADIE ..eiiiiieiiii ettt et e e s e et e e e st e e s e e eabeeesstesntaeeensseanseaeansananns
7.1.5.8.4. Transparent rOULING tADIE .......uiiiiiiriie et e et e e s e e e aae e e ssbeastaeeessseanseaesnsaeeans 66
7.3.6. COMMUINICATION ...ttt e e e e e e n e e e e eanneeeennneeesanneeeenneee 67
8 30 O Y 11 U =Y oSSRt 67
5 L I I Vo1 £ 1V SO PPTUORUURRPRPOPPPPPRt 67
7.0.6.1.2. BUFFEI @AUIESS ...eveenieiieeeeee ettt ettt ettt se e et e bt e s be s b e e e bt enbenbeesseeenbenbeebe e eeneenee 67
7.0.6. 1.3, BUFFEI SIZE ettt et h b e et b e e st e s h e e e bt e ne e b e e e he e e benbe reenbeereenee 68
N L W =4« (= TP PTRUTURRRPION 68
A L B 0= o 1= o | PP UURUUOROUPPPPNt 68
7.0.6.2.2. RECIPIENT UDP POTt. e ittt ettt et e e e et e e e e e ea s e e s e e e s e e sssnnnnnranbrbeeeaeeeeeaeaenasaaaaaaaannes 68
7.1.6.2.3. Number of [088er data DIOCKS ........iciiiiiiiieie ettt e e sttt e e st e e e e snbeaeseeeesaeeens 68
7.1.6.2.4. Logger data blOCK table ........c.uiiiiiiiiie ettt e e s e e e nb e et e e e araae e 68
7 S0 TR =T 4 £ PPN 69
7.1.6.3.1. Number of events .. ..69
7.0.6.3.2. EVENT TADIE .. bbbt et b e e e ee e e benbee e enbeeneenee 69
71064, Data DIOCKS. . .ccueeeeeeeeeeieee ettt sttt b e h et b e h b e e R b e e b e er e e nheesabe enbeeenreentereenee 70
7.1.6.4.1. NUMber of data DIOCKS ......ocuiiiiiiiieeeeee ettt 70
7.1.6.4.2. Data block table . .
70065, RUIBS ettt ettt ettt et s a e et e bt e e s e e e st ea bt e b e e eh et e e e e R bt e b e e e ReeR e e e ARt e be bt beeabeereenbeeenre et ebeenee
7.1.6.5. 1. NUMDEI Of TUIES c..eeneieiieeieee ettt ettt ettt st et e b e s be s b e e et e et et e e sseeesbeebeenbeesnneeenee
0 TR | RS 71
N R T B - 4 =S TP ORI 71
7.21.6.5.2.2. TrIGGEIING EVENT ...ttt ettt ettt e e ea s e s e e s e e e e s sseseeeeeebbbbeeeeeaeeeeeanaaaaaaaaaaassnnnnnnnnnnnes 71
7.20.6.5.2.3. TranSMISSION TYPE ..eeriiiiiiiiiiiiiiiiiie ettt e e e ettt et e ea s e e s e s e e s s s ssenbeeebebbbbeeeeeaeaeeeanaaaaaaaaaaassnnnnnnnnnnnes 72
ST =TT = PPN
7.0.6.5.2.5. SIMIS 1EXT ettt ettt e et ettt e et e ea e e e e e e e e e e eh e e e e e b b e nba bt e e e et e e eeeea e e e e e e e e e e e ernrnnnnn eeeenans
7.1.6.5.2.6. Data block .. .
0 A 15 = £ SRR
7.2.1. COUNEEIS (CNTL = CNTILE) ..ottt e et e e e st e et e e e e e e e e nnseeneaeans 73
8. PROBLEM SOLVING .....ccuuiiiituuiiiieeiiiiituiiiranitraeiessasestraseseasseeisssasssttrasssteassssisssssssteasssssssssssssssssssseanssssanes 74
8.1 LED SIGNALING ... eeeetieititttiteeeieeeeaeeeeeeete s e e sauee s e eaaseaesaeessssssasssnnsanansaaasaaaeeeesssssssssnnnsnnnnssaaeaaesnsaneeeeneeeennes 74
8.1.1. BiNAIY INPULES 11 = 116ttt e e e ettt ee e e e e e e e sannnaeaaaaes 74
8.1.2. Binary outputs/inputs Q1 - QL2..........cecueeeueeeeeeeeeeeeeeeeeeieeeee e eeeeeeeeteeetsseeesesssasssestsaesaeessessaesresns 75
8.1.3. GSIM STATUS ...ttt et e ettt e e ettt se e et e e e e e en e e e e eannn e sreeeeans 75



E 2 Y T T | I =2 =1 S 76

.15, GSIM GCLIVILY ettt ettt e e e e e e ettt ee e e e e e eas s s e e nssssssse saaanas 76
E R B I -Tg [o Tl o Yo T Rl Lot 1Y 5SS 77
8.1.7. Ethernet status 77
8.1.8. MOGUIE SEALUS ..ottt ettt ettt et ettt e e et e e enaae e ssnenas ennnee 78
8.2, ERROR SIGNALING - ... utteuteeutiuteeaueeuteesteaateeseeaueameeeaaeamseeaeesaseeseeaaseemseaneenseesaeaabeeeee e st emseeameenseesaeambeeseeens smbeneeenen 79
8.2.1. SEANCUAIT @ITOIS......ceeeeeeeeeeeee ettt ettt ettt e e te st e st e e et e e e niae e ssnananee saee 80
8.3, UNLOCKING THE SIIM CARD ..ttt eie sttt e ree et ette ettt e e st eeeeeasees e e eabeene e e aeemeeeaeeaabeeseeeseenseeemeenseesaeanneeeeeennean 80
9. TECHNICAL PARAMETERS ......cuuuutetiiiiiieneetiiiistesses e sisasas e s sssssasesse s ssasasasse s ssaasasassssssssasessssssssssasasssssnns 81
T I C == SRR 81
9.2, GSIM/GPRS MODEM ...t e ettt e e e e e e e e et e e e e eeeteeeesaaeeeeeeeaeeaeseaaaeeseseaseaeesssaeeeeesanssaeeesannseessseanee snnnes 81
9.3, POWER SUPPLY ...ttt ettt eteeuteeeueemteeseeeaseeueeeueameeeaaeemseeseeeaseen e e e s eme e e aeeaseeeeeaa bt eaee e seeneeeemeenseeeaeambeese sbeeemtenneeens 81
9.4, BINARY INPUTS ...ttt euttuuteeuteaueeeaueemseeseeaaseeseeaaseneeeaaeamseeaeeeaseeneeeaseemee e aeeaseeaeeeaseeaeeeaseemseeeaeemseesaeambeese sbeeemtenneeenes 82
9.5, BINARY OUTPUTS ... utteuteeuttruteesueeuseeseeaaseeseeaseaueeeaaeamseeaeesaseeneeaaseemee e s eenseeeaeaabeeeee e st enseeameenseesaeambeeseeen e emseneeenen 82
9.6. ANALOG INPUTS 4-20MA ... 82
9.7. ANALOG INPUTS 0-L10V ... eeieieeitietee et et ee et ettt e st e e st et eeee e st eas e e saeeaseesaee st e aaeeemeeeeeeemsenseeemteseeseesneeeseesn eane 82
9.8. DRAWINGS AND DIMENSIONS .. .c.uteuteeeuteueeeeesueeaseeaaseseeaseauseaaeesmseaseeaaseanseaaseenseaaasaaseeseeeseenseeansensessasanseesseesnen 83
10. SAFETY INFORMATION .....cuttiiiiiiiientinieisinees s sesssse s e s s saase s se s s saaas s s s s s aa s e s s b s ae s ae s sassssnessssssasssnnnns 84
10.1. WORKING ENVIRONMENT ... vtutttettenuteuseesueesteaaeasueeeseeaasenseeaasaseeaaeesmseaseesaseseeaasesneeaaeesaseeaeeanseaneeesernseasnesnsean
10.2. ELECTRONIC EQUIPMENT ..tutteesteesuuterueteeuseeesateesaneesaneeeuseeeseeeesaneesanseeaseeeesseeesteesaseesaseeenseeeseeeesaneesanseennreeens
O B o 1=Te [ o Te Lo =1 0 T ] (=1 3SR
10.2.2. Hearing dids...........
10.2.3. Other medical equipment.

10.2.4. RF MArKed @QUIDMENT ...ttt ettt te e e e e e e e st e e e e easse e e aannssaeesansseeeannnnaneens
10.3. EXPLOSIVE ENVIRONMENT ...uuteuttteteeutenteeaueesteaaeasueeeseeaasenseesasaseeaaeesmseaseesmsenseeaasesnseesesaseeaeeanseeneeansernseasnesnseen
11, APPENDICES......uueueetiiiiiiueneerisiiiiseasesie s sssaeasesse s ssasessess s saaaeesse s s aeaeesse s saabeaeee s s ssseesasassssssnessesssssssnnnes 85
12.1. SIVIS COMMANDS SYNTAX .. uteuuteeueenueenseesueenseeaaeaaueeeseesaseseeaasaaseeaaeesmseaseesmseseeaasesnseeasesmseeaeesnseaneeensernseasnesnsean 85
5 7 - T T OSSPSR 91
123 IMIEMIORY IMIAP ...ttt ettt ettt e et ettt et e e ae et e e e aee s e e et e eae e ee e e emeease e 2meenee et e saeeeaeeea st eneeemseanseaaneemteesee e eeemsenneeennn 92

11.3.1. Input registers/binary iNPuts AAAreSS SPUCE...........cveceveeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeessseeeessreseesaens 93
11.3.2. Holding registers/binary outputs QddreSs SPACE ............cueeeueeeeeeeeeeeeeeeieeieeeeieeieeeeeeesieeeeeseeesesanas 98



1. Module destination

Telemetry Module MT-151 LED is a device which incorporates functions of industrial PLC,
logger and protocol converter enriching it with robust wireless GSM/GPRS connectivity.
Thanks to access to two independent GSM/GPRS networks Dual-SIM technology used in
this device ensures continuity of data flow not achieved in other solutions.

Ethernet and two serial ports are powerful tools allowing communicating with other
devices thus further expanding resources available to be used by user.

With compact, robust design, integral GSM modem, attractive technical features and
easy to use configuration tools the MT-151 LED controller is an optimal solution for
demanding wireless telemetry, control, diagnostic, surveillance and alarm systems.

General attributes of MT-151 LED:
e Dual-SIM technology (possibility of using 2 SIM card)
Integral, quad-band 850/900/1800/1900 GSM modem
6 optoisolated binary inputs
12 optoisolated binary outputs with possibility of operation as binary inputs
(selected independently for each output)
4 optoisolated 4 - 20mA analog inputs
2 optoisolated 0 -10V analog inputs
Ethernet 10Base-T/100Base-TX port
Optoisolated RS-232/485 serial port for communication with external devices
Optoisolated RS-232 serial port with 5V power output dedicated for external
control panels
Diagnostic LEDs
Backup power battery connector (build in battery charger)
PLC functionality
Standard industrial transmission protocols (Modbus RTU, Modbus TCP,
Transparent) support and routing
e 3-year warranty

2. GSM requirements

For proper operation, the module needs a SIM card supplied by a GSM operator
providing GPRS and/or SMS services.

It is advised to use GPRS enabled SIM card with static IP addressing. The unique IP
address of the SIM card is an identification for the module within the APN. This enables
module-to-module and server-to-module communication within the APN structure. If
SIM cards with dynamic addressing are used, then only module-to-server
communication is possible.

A good and strong GSM signal in the place where the module's antenna is located is
imperative for the proper function of the module. Using the module in places where the
signal is weak may lead to interruptions in transmission and possible loss of transmitted
data along with increased costs generated by transmission retries.



3. Module design

3.1. Topography
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3.2. Hardware resources

Hardware resources of MT-151 LED

I1-1I16 binary inputs

Q1 -Q12 binary outputs that can operate as binary inputs
AIl - AI4 4-20mA current analog inputs

AV1 - AV2 0-10V voltage analog inputs

PORT 1 RS-232/485 serial port

PORT 2 RS-232 serial port with 5V power output

Ethernet port

Ethernet 10Base-T/100Base-TX port

USB port

USB port used for configuration, programming and
diagnostics

MicroSD card reader

Allows to install microSD memory card




3.2.1. Binary inputs

MT-151 LED telemetry module is equipped with 16 optoisolated binary inputs marked
as I1 - I16 which operate in both positive and negative logic. Binary inputs are divided
into two groups (I1 - I8 and I9 - 116) with separate ground connector for each group.
In addition binary outputs Q1 - Q12 can be individually configured to operate as binary
inputs, however they support only more common positive logic.

3.2.2. Binary outputs

MT-151 LED telemetry module is equipped with 12 optoisolated binary outputs marked
as Q1 - Q12. Outputs state can be controlled locally by user written program or from
remote via GPRS, SMS or using one of available communication ports.

In addition binary outputs Q1 - Q12 can be individually configured to operate as binary
inputs supporting positive logic.

3.2.3. Analog inputs 4-20mA

MT-151 LED telemetry module is equipped with 4 optoisolated analog inputs operating
in 4-20mA range and marked as AI1 - AI4. Analog inputs measurement can be scaled
in engineering units (e.g. in meters or percents). For each analog input user can define
4 alarm levels (2 high and 2 low) with hysteresis. It is also possible to define deadband
parameter - each time measured value changes by value higher than defined by this
parameter deadband bit assigned to this analog inputs rises for one program cycle. This
bit can be used for tracking analog input value.

3.2.4. Analog inputs 0-10V

MT-151 LED telemetry module is equipped with 2 analog inputs operating in 0-10V
range and marked as AV1 and AV2. Analog inputs measurement can be scaled in
engineering units (e.g. in meters or percents). For each analog input user can define 4
alarm levels (2 high and 2 low) with hysteresis. It is also possible to define deadband
parameter - each time measured value changes by value higher than defined by this
parameter deadband bit assigned to this analog inputs rises for one program cycle. This
bit can be used for tracking analog input value.

3.2.5. Serial ports

MT-151 LED telemetry module is equipped with 2 serial ports:

e PORT 1 - optoisolated RS-232/485 port designed for communication with
external devices. Interface type and operating parameters are configurable
using MTManager - program suite delivered for free with module.

e PORT 2 - RS-232 port with 5V power output dedicated for communication with
control panels and other devices.

3.2.6. Ethernet port

MT-151 LED telemetry module is equipped with Ethernet 10Base-T/100Base-TX port
used for communication with external devices.



3.2.7. USB port

MT-151 LED telemetry module is equipped with USB B port which is used for device
configuration (MTManager is required). Port is visible in system (driver only for
Windows) as COM port. Device communicates at 115200 bps with 8 data bits, no parity

bit and 1 stop bit. Port is not optoisolated!

3.2.8. MicroSD card reader

MT-151 LED telemetry module is equipped with microSD card reader supporting up to
2GB microSD cards. Cards should be formatted using FAT16 file system.

3.2.9. Real time clock

3.

MT-151 LED module is equipped with Real Time Clock (RTC). This clock is a source for
time measurement for the module timers and time stamping measurements stored in
the logger and sent via GPRS.

It is recommended to manually synchronize modules real time clock during the first
configuration performed using the MTManager program.

NOTICE!
The module RTC clock does not automatically adjust to summer/winter
time. It is recommended to use UTC time to avoid loss of data during
manual time adjustments.

NOTICE!

The RTC clock is powered from an internal battery and as long as it is
operational there is no need to set the time again after power-off.
Since the clock precision is not absolute, periodical time adjustment
may be necessary.

3. Internal resources

3.3.1. Logger
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MT-151 LED telemetry module is equipped with Logger capable of storing up to 12000
records, which allows to store measurements done every 10s for 30 hours or 40 days if
measurement was saved every 5 minutes.

Records are saved asynchronously, meaning that the record writing is triggered by an
event (defined by user in the Event table). The event may be e.g.: counting the time by
the timer, GPRS logon, crossing one of defined alarm thresholds and other.

The logger records consists of up to 4 data blocks, 28 16-bit registers each. Each record
in the logger has a time stamp of the module internal Real Time Clock (RTC).

The data written in the logger is transmitted to IP address assigned during
configuration. Sending of the logger content is triggered by user defined events.
Confirmation of reception marks records as sent. In case of overflowing logger the
oldest records are overwritten.



3.3.2. Registers

MT-151 module provides access to measurements, and other data via 16-bit register
divided into two groups according to Modbus device model - Input Registers (read only)
and Holding Registers (read/write access). Remote access to registers is possible via
SMS, GPRS (Modbus TCP and Standard Inventia protocol), serial ports (Modbus RTU)
and Ethernet port (Modbus TCP).

Internal registers starting from address 1024 and Input register are zeroed after module
restart (e.g. power off, module update).

Internal registers to address 1023 are nonvolatile.

There is possibility to access single bits of Input and Holding Registers - there is
possibility to address them as Binary Inputs for Input Registers and Binary Outputs for
Holding Registers. Detailed description of addressing method is described in Memory
map chapter in Appendices.

Full list of register is available in Memory map chapter in Appendices.

3.3.3. Counters

MT-151 LED 16 general purpose counters. Their purpose is to count pulses understood
as binary signal changes of any bit present in the memory map. Each counter has one
incrementing and one decrementing input and assigned 32-bit register holding the
difference of counted pulses.

Initial state of the counters may be defined by user activating MTManager menu item
Initial settings (more info in MTManager manual).

3.3.4. Timers

MT-151 LED module is equipped with 16 general purpose programmable synchronous
timers CT1 - CT16 synchronized with module RTC. Their function is counting constant
user defined time intervals in range of 1 minute to 24 hours. The user may appoint
months, days of month and days of week in which the timer is active.

In addition there are available 16 general purpose programmable asynchronous timers
CK1 - CK16. These timers start counting when module is powered or reset and are not
synchronized with RTC clock.

3.3.5. MT2MT buffer

MT2MT buffer enables creation of system where MT modules may exchange
information (Holding Registers) with each other without any relaying instance.

Data transmission from one module to other is carried out by sending from one device
group of Holding Registers with data to other device which has turned on MT2MT buffer
functionality and defined MT2MT buffer which includes register addresses send from
sending device. Data send by sender is saved to registers within buffer with same
address. Each time new data arrives MT2MT_x bit is set, where x is position of sender IP
address on receiver authorized IP list.
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3.3.6. Constant parameters

In MT-151 LED module configuration user can define up to 128 constant parameters -
16-bit values in range from -32768 to 32767 that may be further used for control
program parameterization. Values of constant parameters are nonvolatile.

3.3.7. System flags

MT-151 LED provides various information about module status via system flags. Most
important bits are:

e FS1_acu - when set to 1, then battery is connected to module;

e FS1_g+ - when set to 1, then there is no power provided for binary outputs;

e FS1_gprs - when set to 1, then module successfully logged into GPRS network;

e FS1_gsm - when set to 1, then module successfully logged into GSM network;
Full list of System flags is available in Memory map chapter in Appendices.

3.3.8. Control program

PLC functionality of MT-151 LED module allows user to define algorithm of control and
data processing in form of control program. Program can be written in three languages
available in MTManager.

Program is executed once a program cycle. There is 50ms delay between program
cycles. Within this time module is capable of processing up to 10000 program lines. If
program tries to execute more than 10000 lines it will be terminated in this program
cycle. Maximum program length is 5000 lines.

Below is presented sample program which executes start/stop algorithm with two
momentary inputs (I1 - start, I2 - stop) and one output (Q1).

r N
B4 MT™ - MT/ML Manager =
General View  Transmission Programmer Help
st -@ P H
Tree ‘ Liss | Find | Favorites| | Textmode |Laddermode | MTprog mode |
=
5__! = New project 1 #include "MT-151.h" _‘ Short Description
[ New module (MT-151) 2
" g AND boolean AND XY =
- OR boolean OR XY
@ = p ST e e B XOR compare boolean Xand Y
f 4 S et Sy NOTV negate boolean X
61 i GT is X graterthen Y
os e T T is Xlower then Y
a0 alu i ‘;:;r % ;' ‘*}(’}* = 5 GE is X greater/equal then Y
m g e N LE is X lower/equal then Y
i +|| EQ is Xequalto Y -
ﬁ J ‘ ) PRl T »
Line Column Message
o) New module (MT-151) T4
\

MTManager - sample program in text mode
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Bl MTM - MT/ML Manager [E=REE X
General View Transmission Programmer Help
iy -E N PHITR0O00 %K
Tree [Lst [Find [ Favortes| [Textmode| Laddermode | MTprogmode |
440 New project [}l Toolbox | Variables
New module (MT-151) |0N/OFF Q1using two momentary inputs - I1 (ON) and I2 (OFF)| ‘g S General 5%
E : g 2 K Pointer
Q1 ical T B
H i I )_ | Verticalline
N — Horizontal line

n 2
|
I

p QiJ.
j .

< |

4 + Normally open contact
4+ Normally closed contact
< -+ Rising level connector

e

R TR

Type message Message

[ z)

B3
< T » } 1‘
Total number of rungs: 1 Column=5, Row=10
[6) New module (MT-151) T 4
—_— ———
MTManager - sample program in ladder mode
B ™ - MT/ML Manager = B
General View Transmission Programmer Help
et -G PHD LT R OO0 K Toolbox ]
| Tree |[List |Find | Favories| | Textmode | Laddermode | MTpmgmodel -
5| -4 ow project : No Label if Function X Y Result Error -
EN R Jten modue MT-151)] 0 always  boolean ORXY n a P1 [
@ 1 always boolean AND XY P1 12 Qa1 @ @
2
a :
a° 3 i) (etza) fuzal
m ’ (2]
] 5 (ot] (] (] (i)
. ) @ @ =
12 E——
i =)
14 < -
[e) New module (MT-151) T4

MTManager - sample program in MTprog mode

3.4. LEDs

LED indicators placed on MT-151 LED front panel are a great help during module
startup and troubleshooting.

Binary inputs I1-116

GRRSmma/ USB status LED
\ LS8 /

GSM activity LEDs

MOBIGCON

Ethernet
status LEDs

/ \Mains. power

Binary outputs Q1-Q12 L
status LED supplay status LED

Binary outputs
power status LED

Detailed description of LED signaling can be found in LED signaling chapter.
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3.5. SIM card slots

MT-151 LED module is equipped with two SIM card slots allowing to install two
miniature (not micro!) SIM cards. For GPRS transmission it is advised to use static IP
addressed SIM cards as it allows communication between devices and not only server
and device.

Module support SIM cards using low voltage 3.3V technology.

3.6. Antenna

Connecting the antenna is necessary for reliable data transmission from MT-151 LED
module. SMA female type antenna socket is placed on module front panel.

GSM signal level

GSM antenna socket

Proper antenna placement is important during the module installation. In case of low
GSM signal level (all SGN LEVEL LED indicators are turned off) using the directional
antenna with high gain may be necessary.

3.7. Power supply

14

MT-151 module can be powered from DC power supply providing voltage in range from
10.8 to 36 VDC.

In addition module supports using 12V SLA (Sealed Lead-Acid) battery as a backup
power supply which provides power in case of loss of mains power supply.

Module has built in battery charger capable of servicing batteries with capacity up to
7Ah. Charger automatically charges battery if not fully charged. For proper operation
charger demand that module is powered with voltage higher than 18V.

Module can be started only if mains power supply is present.

NOTICE!
Exceeding the range of power supply may cause faulty operation or

damage the module!




3.8. Enclosure

MT-151 LED module is encapsulated in standard IP40 housing made of plastic compliant
with safety requirements and protecting the module in standard operating environment.
The applied solution complies with standard industrial requirements for DIN rail

mounting.

4. Connection diagrams

This chapter presents recommended wiring of external signals and installation of SIM
card procedure.

4.1. Binary inputs

Binary inputs I1 - I16 in positive logic:

Power supply

12-24VDC

T -

12-24VDC
Power supply
+ -

&

&

|1+l |1-=l |2+I |2~J 13+ l 13-

|4+lua|| 1 l 2 I lsl MJ IS] I6 I 7 IIB Iﬂ' |9J|1o||11I|12‘|13]:14[|151|15|§J

ANALOG INPUTS

BINARY INPUTS 1

BINARY INPUTS 2

Binary inputs I1 - I16 in negative logic:

12-24vDC

Power supply
-+

12-24VDC

Power supply
-+

&

&

{

1+

-

12+ 13-

2= l 13+

l4+

Jo[e[s [T [ JA o]

ANALOG INPUTS

BINARY INPUTS 1

BINARY INPUTS 2
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Binary inputs Q1 - Q12 in positive logic:

Al1-2 PORT 1 BINARY QUTPUTS/INPUTS ACCU DC12-24

v1+|vz+|v-‘ o-lml§lmn|m m|m|m|m|as|qe‘Q7|oa|us]o1olm1|mz &8 +|§ +|§

(o

Attention!
e Power cables length should be < 10m
¢ Signal cables length should be < 30m
e For longer cables it is advised to use external overvoltage protection

4.2. Binary outputs

Binary outputs Q1 - Q12 in positive logic:

Al1-2 PORT 1 BINARY QUTPUTS/INPUTS ACCU DC12-24

[=] =]
+ 8] +[8

V1+|V2+| V- D-I D+| § IR!D|TJ(D a |Q2 |03 |04 |05 |Q6 IQT IQB | Q9 ]Q10|Q11|G12 &

COM2

12-24VDC
Power supply

Attention!
e Power cables length should be < 10m
¢ Signal cables length should be < 30m
e For longer cables it is advised to use external overvoltage protection

4.3. Analog inputs 4-20mA

Analog input AI1 - connection with active sensor:

14+

COM4

|1+| n-l |2t| i2-| |3ol i3

u-" 0 l 2 I |3| u‘ 15 I I6 | 7 I 18 g |9‘nol|11||12I|13||14||15||1e

ANALOG INPUTS BINARY INPUTS 1 BINARY INPUTS 2
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Analog input

AIl - connection with passive sensor:

I+ |1-| i2+ l2-ll3+ll?.—|l4+ u—" 1 l 12 | 13 | ul Ish 6 | i I 18 g 9 Inol|11||12]|13|n4||15|ns El
ANALOG INPUTS | BINARY INPUTS 1 BINARY INPUTS 2
Attention!
e Power cables length should be < 10m

¢ Signal cables length should be < 30m
e For longer cables it is advised to use external overvoltage protection

4.4. Analog inputs 0-10V

Analog input

AV1 - connection with active sensor:

Al 1-2

PORT 1 BINARY OUTPUTS/INPUTS

V1+|v2+| V-

o-| o+ | B IRxD|TxD"Qi | a2 | a3 o4 | as | a6 | a7 | a8 | s |ato] ]tz

ACCU DC12-24

o
+|2

(=]
=
+|(9

Analog input

AIl - connection with passive sensor:

Al 1-2

PORT 1 BINARY QUTPUTS/INPUTS

V1+|V2+| V-

D-l D+| § IRxD|TxD"Ql |Q2 |Q3 ‘Qd |05 |06 ‘Q’.’ |QB|Q‘J |Q10‘011|Q12

ACCU DC12-24

\s
+(9

=]
+13

F =

Ve + -
12-24VDC
0-10v Power supply

Attention!
e Powe

r cables length should be < 10m

¢ Signal cables length should be < 30m
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e For longer cables it is advised to use external overvoltage protection
4.5. Communication ports

Port 1 - optoisolated RS-232/485 serial communication port. Port connector is located
on terminal block as pictured below.

Al1-2 PORT 1 BINARY OUTPUTS/INPUTS ACCU DC12-24
D oﬂm\aa\m\aslue|a7|oa[a9|o1o|a11,mz 3 §|+ 2
L=]

21+

D+| §|Rxo

V-| D~

Vi+|V2+

Connector name Description

TXD RS-232 - transceiver output

RXD RS-232 - receiver input

coM1 Signal ground level for both modes
D+ RS-485 - transceiver output

D- RS-485 - receiver input

For operation in RS-232 mode cable length should not exceed 15m.

Port 2 - RS-232 serial communication port with 5V/500mA power output. No
optoisolation. Port connector (RJ-12) is located on the front panel.

@ N

r N
6 1
L y
o _

Pin Description
1 - Vcc +5V/500mA power output
2 - GND Signal ground level
3 -TXD Transceiver output
4 - RXD Receiver input
5 - RTS Handshake output (Ready To Send)
6 - CTS Handshake input (Clear To Send)

Ethernet port - optoisolated 10Base-T/100Base-TX communication port. Port
connector (RJ-45) is located on the front panel.
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Pin Description
1-TX+ Transceiver +
2 - TX- Transceiver -
3 - RX+ Receiver +

4 - NC Not connected
5-NC Not connected
6 - RX- Receiver -

7 - NC Not connected
8 - NC Not connected

4.6. GSM antenna

Connecting the antenna is necessary for reliable data transmission from MT-151 LED
module. SMA female type antenna socket is placed on module front panel.

GSM signal level

GSM antenna socket

Proper antenna placement is important during the module installation. In case of low
GSM signal level (all SGN LEVEL LED indicators are turned off) using the directional
antenna with high gain may be necessary.
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4.7. SIM card installation

MT-151 LED module is equipped with two SIM card slots allowing to install two
miniature (not micro!) SIM cards. For GPRS transmission it is advised to use static IP
addressed SIM cards as it allows communication between devices and not only server
and device.

Module support SIM cards using low voltage 3.3V technology.

It is advised to install SIM card after configuration of module to prevent module from
writing wrong PIN to SIM.

[

[
]
[

slot SIM2
=tEade slot SIM1
4.8. Power supply
Power supply and 12V/7Ah battery (backup power)
Al1-2 PORT 1 BINARY OUTPUTS/INPUTS ACCU DC12-24
3 | = =1
v1+|vzo| v- D-ID*|§]R=DITW cu|uzﬂm|o¢|os|as]ov|aa|us]mo|u11|o1z &8 +| = +|5
l I
+ - + -
12V/7Ah 12-24VDC
Battery Power supply
Pin Group Description
+ Positive pole of mains power supply connector
DC12-24 cp °P PPy
GND Negative pole of mains power supply connector
+ ACCU Positive pole of backup battery connector
GND Negative pole of backup battery connector

Built-in battery charger requires power supply voltage higher than 18V.
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Attention!
e Power cables length should be < 10m
¢ Signal cables length should be < 30m
e For longer cables it is advised to use external overvoltage protection

NOTICE!
Due to high peak current of MT-151 power supply should be able to
deliver current >= 2A.
Improper power supply may result in faulty operation and damage the
module!

5. Starting the module

First start of the MT-151 LED module requires a few simple activities. Please follow steps
listed below:

1.Connect signal wires and GSM antenna

Recommended connections diagrams for signal wires and the antenna are in
Connections diagrams chapter.

2.First configuration of the module

The scope of first configuration of MT-151 LED is to enter parameters
enabling login to GSM network and optionally GPRS network. A USB connection
to the computer running MTManager program suite has to be established.
Detailed information on how to install and use the MTManager program is
attached in the installation CD.

In order to login to GSM/GPRS network the basic information about the SIM
card and APN have to be provided to the module:

In GSM group:

Use of GPRS

Yes - if using GPRS packet transmission is intended

No - if the module is not going to use GPRS packet transmission
Use of SMS

Yes - if using SMS messaging is intended

No - if the module is not going to use SMS messaging

In GSM/SIM1 group:

SIM card name PIN number
provide PIN code for SIM card that is going to be placed in the
module (unless the card is set in pin-less mode).
APN name
provide APN name for GPRS transmission. Visible when
Use of GPRS parameter is set to Yes.
APN user name
provide user name (if required by the operator). Visible when
Use of GPRS parameter is set to Yes.
APN password
provide the password (if required by the operator). Visible
when Use of GPRS parameter is set to Yes.
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This parameters are the only parameters required to login to GSM/GPRS
network. Bear in mind that the module with only the basic configuration does
not have ability to send data. After checking the ability to login the full
configuration of parameters has to be performed in order to use the module in
intended extent.

3.Inserting the SIM card

After downloading the first configuration disconnect the USB and power cables,
insert the SIM card to SIM1 slot according to the instructions from previous
chapter and reconnect power cable. The module should login to the GSM/GPRS
network.

The status of the module may be verified by comparing LED indicators with the
table provided in the LED signaling subchapter in Problem solving chapter.

Login sequence:
1. Module start
2. Verification of SIM card PIN code
3. Registration of modem in GSM network
4. Login to selected APN in GPRS network

Verify the configuration if any errors are indicated.
4.Setting the module time

The last, but very important element of modules startup is synchronizing the
Real Time Clock of the module with the computer clock. It is crucial since lack of
synchronization may result with faulty time stamping of the data in logger and
may lead to data loss. More information about time synchronization is in
MTManager user manual.

6. Interfaces and communication methods

6.1. Port 1

PORT 1 is a optoisolated RS-232/485 port designed for communication with external
devices. Interface type and operating parameters are configurable using MTManager -
program suite delivered for free with module.

6.1.1. Transparent mode

22

In this mode MT-151 LED communication from serial port Port 1 is channeled to other
communication port or GPRS network according to rules defined in Transparent routing
table. This allows to communicate two or more devices using protocol not implemented
in MT-151 LED.

If module receives on port operating in that Modbus RTU command to ID which is
matching ID for Port 1 it will respond to that command allowing user to get data from
device.



6.1.2. Modbus RTU Master mode

In this mode MT-151 can poll for data from and write data to external Slave devices
connected to that port using Data blocks. Each Data block defines number of addresses
in Slave device and matching registers in Holding Registers address space in module.
Module polls for data with given interval and saves it in module. If new data is saved to
those registers by SMS, GPRS transmission, control program or any other method but
from Port 1, this new data will be written to Slave device.

In this mode MT-151 is using Modbus RTU functions 1, 2, 3 and 4 for polls and 5, 6 for
writes.

For each data block there is SLx_ok bit, where x is following number of data block,
which informs about proper communication within this data block.

Also polls and writes from external devices communicating with MT-151 can be routed to
Port 1 according to rules defined in Modbus routing table. All those commands are
automatically translated to Modbus RTU protocol.

6.2. Modbus RTU Slave mode

In this mode MT-151 module acts on this port as Modbus RTU Slave device and awaits
for incoming Modus RTU commands. It will react on command that are send to ID
matching ID of MT-151 for that port.

Incoming Modbus RTU commands can be routed to other ports or GPRS according to
routing rules defined in Modbus routing table thus allowing to communicate devices
connected to different ports. If command is routed to Ethernet port it is automatically
translated into Modbus TCP protocol. If it is routed to GPRS then it is automatically
translated to chosen in GPRS parameter section protocol.

6.3. Port 2

PORT 2 is a RS-232 serial port with 5V power output dedicated for communication with
control panels and other devices. It is not optoisolated.

6.3.1. Transparent mode

In this mode MT-151 LED communication from serial port Port 2 is channeled to other
communication port or GPRS network according to rules defined in Transparent routing
table. This allows to communicate two or more devices using protocol not implemented
in MT-151 LED.

If module receives on port operating in that Modbus RTU command to ID which is
matching ID for Port 2 it will respond to that command allowing user to get data from
device.

6.3.2. Modbus RTU Slave mode

In this mode MT-151 module acts on this port as Modbus RTU Slave device and awaits
for incoming Modus RTU commands. It will react on command that are send to ID
matching ID of MT-151 for that port.

Incoming Modbus RTU commands can be routed to other ports or GPRS according to
routing rules defined in Modbus routing table thus allowing to communicate devices
connected to different ports. If command is routed to Ethernet port it is automatically
translated into Modbus TCP protocol. If it is routed to GPRS then it is automatically
translated to chosen in GPRS parameter section protocol.
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6.4. Ethernet port

MT-151 LED telemetry module is equipped with Ethernet 10Base-T/100Base-TX port
used for communication with external devices. MT-151 operates simultaneously as
Master and Slave on this port.

Communication via this port is possible only with devices added to Authorized IP
addresses list.

6.4.1. Modbus TCP Client

Modbus TCP Client functionality allows MT-151 to poll for data from and write data to
external Modbus TCP Server devices connected to that port using Data blocks. Each
Data block defines number of addresses in Server device and matching registers in
Holding Registers address space in module. Module polls for data with given interval and
saves it in module. If new data is saved to those registers by SMS, GPRS transmission,
control program or any other method, this new data will be written to Server.

In this mode MT-151 is using Modbus TCP functions 1, 2, 3 and 4 for polls and 5, 6 for
writes.

For each data block there is TSLx_ok bit, where x is following number of data block,
which informs about proper communication within this data block.

Also polls and writes from external devices communicating with MT-151 can be routed to
Ethernet device according to rules defined in Modbus routing table. All those commands
are automatically translated to Modbus RTU protocol.

Modbus TCP Client connects to servers using port 502.

6.4.2. Modbus TCP Slave

MT-151 operates as a server listening on port 502 and awaits for Modbus TCP frames. It
will react on command that are send to ID matching ID of MT-151 for that port.
Incoming Modbus TCP commands can be routed to other ports or GPRS according to
routing rules defined in Modbus routing table thus allowing to communicate devices
connected to different ports. If command is routed to serial port it is automatically
translated into Modbus RTU protocol. If it is routed to GPRS then it is automatically
translated to chosen in GPRS parameter section protocol.

6.5. GPRS
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MT-151 LED module is equipped with build-in GSM/GPRS modem, which allows device
to send and receive SMS messages and transmit data using GPRS network.

In sent SMS messages may be use special mnemonics which are dynamically changed to
values from module memory. Same mnemonics in received messages can be used for
polling and/or writing data to module. More details about SMS commands can be found
in SMS commands syntax chapter in Appendices.

GPRS data transmission allows to communicate device with remote server or other
device accessible from APN assigned to used SIM card. MT-151 is using two protocols for
GPRS communication:

e MT Standard - module communicates using the protocol and transmission
protection created by Inventia. This data frame is supported by all software tools
provided with module.

e UDP Standard - data is send in form of Modbus RTU command encapsulated in
standard UDP data frame. Data reception control is not available when using
that data frame format. Detailed description of UDP Standard communication is
available upon request from Inventia technical support team.



7. Configuration

MT-151 just like other MT devices is configured using MTManager (MTM) which is
provided for free with all MT equipment.

MTManager is unified program environment allowing to set up and maintain over whole
telemetric system or systems regardless of its scale. Possibility of arranging devices in
groups of projects or putting them in folders makes effective managing of telemetry
system easy.

All described on next pages parameters are available in MTManager configuration
module after adding MT-151 to project. Detailed description of MTManager functionality
is provided in MTManager User Manual.

NOTICE!
Availability of different functions and parameters depends on module
firmware version and the settings of parameters they may be dependent
on.

7.1. Parameter groups

For clarity and ease of use module configuration parameters of MT-151 were divided
into logically or functionally connected groups in the following order:

e Header group - contains unmodifiable parameters describing the module, its
firmware and configuration.

e General group - contains basic configuration parameters.

e GSM group - contains parameters responsible for GSM/GPRS networking.

e Resources group - defines parameters of hardware and software resources related
with measurements.

e Communication ports group - contains parameters controlling both local and
remote communication using serial and Ethernet as well as GPRS transactions. It is
possible to set up routing rules for each port allowing to automatically pass data
between communication ports.

¢ Communication group - contains lists of transmission tasks to be carried out upon
occurrence of activating criteria.

There is also possibility to set up initial values for some of module resources (like
counters) using MTManager Presets tool.

7.1.1. Header

The header contains basic information describing the module, along with configuration
version number and version of configuration file stored by the program. Information
displayed is for information and verification purposes only and thus not available for
user configuration.
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7.1.1.1. Module name

Function - Displays name assigned to module during configuration
Data type - Text

Range - N/A, read-only parameter

Comments - N/A

7.1.1.2. Module type

Function - Displays the type of configured telemetry module
Data type - Text

Range - N/A, read-only parameter

Comments - N/A

7.1.1.3. Module serial number

Function - Displays serial number of telemetry module

Data type - Text

Range - N/A, Read-only parameter

Comments - This field displays serial number assigned to module during
manufacturing. This number is static and unique identifier of
the unit.

7.1.1.4. Modem firmware version

Function - Displays modem firmware version
Data type - Text

Range - N/A, read-only parameter
Comments - N/A

7.1.1.5. IMEI number

Function - Displays GSM modem IMEI number
Data type - Text

Range - N/A, read-only parameter
Comments - N/A

7.1.1.6. Firmware version

Function - Displays module firmware version
Data type - Text

Range - N/A, read-only parameter
Comments - N/A
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7.1.1.7. Configuration file version

Function - Displays version identification of configuration file used for
actual configuration

Data type - Text

Range - N/A, read-only parameter

Comments - Value depends on module firmware version. Auxiliary

extension character defines the sub-version

7.1.1.8. Configuration identifier

Function - Displays identification number of current configuration

Data type - Hexadecimal number

Range - N/A, read-only parameter

Comments - The value of this parameter increases automatically by 1 after

each successfully written configuration.

7.1.1.9. Last configuration date

Function - Displays date and time of last successful configuration change
Data type - Text

Range - N/A, read-only parameter

Comments - The value changes automatically after each successful

configuration change. It is useful for tracing unauthorized
configuration changes.

7.1.1.10. Last reading time

Function - Displays internal module time recorded during last
configuration reading or during last time setting

Data type - Text

Range - N/A, read-only parameter

Comments - This field is useful in verifying last access time and checking

internal module clock (RTC) settings

7.1.2. General

General group contains basic configuration and configuration protection parameters.

7.1.2.1. Device identifier

Function - Selects device identifier used which is added to data frames
sent by device and then to identify sender by server software
(e.g. MTDataProvider)

Data type - Selection list
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7.1.2.2. Module IP

Range

Default value
Comments

Function

Data type
Range
Default value
Comments

IP address
IP address assigned to device by GSM provider is used
as identifier. Advantage of this solution is possibility
of changing device on site to other of same type
without need to reconfigure server. SIM card used
with device should have static IP address.

Serial number
Serial number of device is used as identifier.
Advantage of this solution is possibility of operation in
APN with dynamic IP addressing.

IP address
N/A

Displays IP address assigned to module by GSM provider
during last communication with module. It is used for remote
configuration via GPRS.

IP address
0.0.0.0 - 255.255.255.255
0.0.0.0

When this field is left at default value 0.0.0.0 remote
communication with the module is impossible. IP address can
be inserted manually to allow access to remote module via
GPRS.

7.1.2.3. Configuration password

Function

Data type
Range
Default value
Comments

Defines the password protecting access to configuration of the
module. The password will be required for both local and
remote access, thus protecting against unauthorized
configuration alterations.

Text

Letters and numbers, max. 32 characters

N/A

Since the only way of unlocking the module is resetting it to

factory settings, it is vital that the password is stored in a safe
way and available when needed.

7.1.2.4. Configuration read disable
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Function

Data type
Range

Default value

Blocks reading of module configuration even when using valid
password

Selection list

Yes
Reading of configuration from the module is
impossible.

No
Module is not protected against reading of
configuration.

No



Comments -

This parameter does not influence writing a new full
configuration but prevents writing changes if configuration
identifier in the module and in MTManager do not match

7.1.2.5. Error display time

Function -

Data type -
Range -
Default value -
Comments -

7.1.3. GSM

Defines (in seconds) time of displaying error code on Status
GSM, SGN LEVEL and ERR LEDs

Number

1-250 [s]

30 [s]

setting of too small value makes error code identification

difficult while too long value extends the time span before
module attempt to fix the problem.

GSM group contains parameters responsible for GSM/GPRS networking. Proper
configuration of those parameters is essential for successful GSM and GPRS

communication.

7.1.3.1. Number of SIM cards

Function -

Data type -
Range -

Default value -
Comments -

7.1.3.2. Use of GPRS

Function -
Data type -
Range -

Default value -
Comments -

Defines number of SIM cards used by device. There are two
slot for SIM cards - SIM1 (upper slot) and SIM2 (lower slot)

Selection list

1
Only SIM1 slot is used by device
2
Both slots are used by device
1
N/A

Enables GPRS communication
Selection list

Yes

GPRS communication is allowed
No

GPRS communication is disabled
Yes

If set to Yes allows user to configure parameters essential for
setting up GPRS communication. When set to No module will
make no attempt to log into GPRS network.

If both GPRS and SMS are not used module disables all modem
functionality.
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7.1.3.3. Use of SMS

Function - Enables SMS communication
Data type - Selection list
Range - Yes

SMS communication is allowed

No

SMS communication is disabled
Default value - Yes
Comments - If set to Yes allows module to both receive and send SMS to

Authorized phone numbers. When set to No module will not
send not service received SMS messages. All received SMS will
be deleted.

If both GPRS and SMS are not used module disables all modem
functionality.

7.1.3.4. SIM1

SIM1 group contains parameters responsible for establishing GSM/GPRS
communication using SIM card inserted into SIM1 slot (upper one).

7.1.3.4.1. SIM card PIN number

Function - Defines PIN access code for SIM module delivered by GSM
operator. For SIM modules not protected by PIN code, the
value is insignificant.

Data type - Text

Range - Numerals, max 8 characters
Default value - N/A

Comments - Wrong pin can cause SIM card lock

NOTICE!
Caution is vital when setting the PIN code value. Entering incorrect PIN
code may cause module start-up to be impossible and lock SIM card.
For security reasons module makes attempt to enter PIN twice.

To unlock SIM card please follow procedure described in Problem solving chapter.

7.1.3.4.2. APN name

Function - Defines APN name which is used by module to carry out GPRS
transmission using that SIM

Data type - Text

Range - Letters, numerals and special characters - max. 32
characters

Default value - N/A

Comments - Absence of APN name disables login into GPRS network
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7.1.3.4.3. APN user name

Function
Data type
Range
Default value
Comments

Defines APN user name, which will be used to log into APN
Text

Letters, numerals and special characters - max. 32 characters
N/A

Optional parameter used only if required by GSM network
operator

7.1.3.4.4. APN password

Function
Data type
Range
Default value
Comments

7.1.3.4.5. GPRS testing

Function
Data type
Range
Default value
Comments

Defines password, which will be used to log into APN

Text

Letters, numerals and special characters - max. 32 characters
N/A

Optional parameter used only if required by GSM network
operator

interval (ping)

Defines in minutes interval of testing GPRS connection
Number

0 - 250 [min.]

40 [min.]

Testing is performed by sending data frames to defined by the
parameter GPRS testing address. Test frames are sent when
the module is logged into APN and no communication is
performed during the defined by this parameter period. If the
test fails, that is the module does not receive confirmation
within 12 seconds and after 3 retries - the connection to the
APN is reset.

7.1.3.4.6. GPRS testing address (ping)

Function

Data type
Range
Default value
Comments

Defines IP address used for sending GPRS transmission test
frames.

IP address
0.0.0.0 - 255.255.255.255
0.0.0.0

When this field is left at default value 0.0.0.0 test frames are
sent to IP chosen by module from Authorized IP list. It is
advised to set this parameter to IP address of device collecting
data or other IP address always connected to APN.
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7.1.3.4.7. Roaming

Function - Defines whether operation in foreign GSM network is allowed
Data type - Selection list
Range - On

In case of absence of home network, the module will
attempt to login to other available network

off
Login into foreign networks is not allowed
Default value - Off
Comments - This parameter decides whether module will try to login to

available foreign networks in the absence of home network.
This is possible only when the SIM card in module has roaming
service enabled.

7.1.3.5. SIM2

SIM2 group contains parameters responsible for establishing GSM/GPRS
communication using SIM card inserted into SIM2 slot (lower one).

7.1.3.5.1. SIM card PIN number

Function - Defines PIN access code for SIM module delivered by GSM
operator. For SIM modules not protected by PIN code, the
value is insignificant.

Data type - Text

Range - Numerals, max 8 characters
Default value - N/A

Comments - Wrong pin can cause SIM card lock

NOTICE!
Caution is vital when setting the PIN code value. Entering incorrect PIN
code may cause module start-up to be impossible and lock SIM card.
For security reasons module makes attempt to enter PIN twice.

To unlock SIM card please follow procedure described in Problem solving chapter.

7.1.3.5.2. APN name

Function - Defines APN name which is used by module to carry out GPRS
transmission using that SIM

Data type - Text

Range - Letters, numerals and special characters - max. 32
characters

Default value - N/A

Comments - Absence of APN name disables login into GPRS network
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7.1.3.5.3. APN user name

Function
Data type
Range
Default value
Comments

Defines APN user name, which will be used to log into APN
Text

Letters, numerals and special characters - max. 32 characters
N/A

Optional parameter used only if required by GSM network
operator

7.1.3.5.4. APN password

Function
Data type
Range
Default value
Comments

7.1.3.5.5. GPRS testing

Function
Data type
Range
Default value
Comments

Defines password, which will be used to log into APN

Text

Letters, numerals and special characters - max. 32 characters
N/A

Optional parameter used only if required by GSM network
operator

interval (ping)

Defines in minutes interval of testing GPRS connection
Number

0 - 250 [min.]

40 [min.]

Testing is performed by sending data frames to defined by the
parameter GPRS testing address. Test frames are sent when
the module is logged into APN and no communication is
performed during the defined by this parameter period. If the
test fails, that is the module does not receive confirmation
within 12 seconds and after 3 retries - the connection to the
APN is reset.

7.1.3.5.6. GPRS testing address (ping)

Function

Data type
Range
Default value
Comments

Defines IP address used for sending GPRS transmission test
frames.

IP address
0.0.0.0 - 255.255.255.255
0.0.0.0

When this field is left at default value 0.0.0.0 test frames are
sent to IP chosen by module from Authorized IP list. It is
advised to set this parameter to IP address of device collecting
data or other IP address always connected to APN.
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7.1.3.5.7. Roaming

Function - Defines whether operation in foreign GSM network is allowed
Data type - Selection list
Range - On

In case of absence of home network, the module will
attempt to login to other available network

off
Login into foreign networks is not allowed
Default value - Off
Comments - This parameter decides whether module will try to login to

available foreign networks in the absence of home network.
This is possible only when the SIM card in module has roaming
service enabled.

7.1.3.6. GPRS

GPRS contains parameters applying to GPRS communication handling valid for both
SIM cards.

7.1.3.6.1. Sender IP address control

Function - Switches the control of sender IP address on/off
Data type - Selection list
Range - Yes

The module exchanges information only with IP
addresses present on the Authorized IP list.

No

The module exchanges information (configuration,
responses for queries) with any IP address sending
qualified query or command. In this case the
identification of the sender goes by its current
identifier.

Default value - Yes

Comments - Switching the control off enables verification of the sender on

the base of its currently assigned identifier other than IP
address (e.g. serial number or virtual IP for MT-1XX series).
This allows communication among units with dynamically
assigned IP addresses (within same APN).

Sender’s identifier must reside on Authorized IP list in order to
establish the communication.

7.1.3.6.2. Wait time after disconnection

Function - Defines interval between GPRS connection attempts
Data type - Number

Range - 0.01 - 655.350 [s]

Default value - 5.00 [s]

Comments - N/A
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7.1.3.6.3. UDP data frame format

Function -

Data type -
Range -

Default value -
Comments -

This parameter selects data frame type used by module for
GPRS communication

Selection list

MT Standard
Module communicates using the protocol and
transmission protection created by Inventia. This
data frame is supported by all software tools provided
with module.

UDP Standard
Data is send in form of Modbus RTU command
encapsulated in standard UDP data frame. Data
reception control is not available when using that data
frame format.

MT Standard

Detailed description of UDP Standard communication is
available upon request from Inventia technical support team.

7.1.3.6.4. GPRS transmission retries number

Function -

Data type -
Range -
Default value -
Comments -

7.1.3.6.5. Transmission
Function -

Data type -
Range -
Default value -
Comments -

Defines number of attempts to send data through GPRS
network if the reply to original transmission does not arrive in a
timely manner specified by Transmission timeout parameter.
Number

0-9

2

Setting the value to 0 results in sending data without waiting
for reception confirmation.

In normal conditions the value should not exceed 3. This
prevents loss of transmitted data without blocking of
subsequent rules processing. Bear in mind that subsequent
data will be sent after reception of confirmation for reception of
previous frame.

timeout

Defines the wait time for reception confirmation of sent data
frame.

Number

1-60/[s]

8 [s]

The value of this parameter along with number of transmission
retries influences max. time of sending a data frame. For

default values the time is (2 + 1) * 8 = 24s. After that time
module drops data frame from queue.
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7.1.3.7. SMS

SMS contains parameters related to sending and receiving of text messages by 151 LED

module.

7.1.3.7.1. Daily SMS limit

Function

Data type
Range
Default value
Comments

Defines maximum number of SMS, the module may send
during one day. The parameter protects against uncontrolled
sending of SMS messages and consequent high running
expenses.

Number
0 - 65535
0

Setting this parameter to 0 removes daily SMS limit

Reaching set by the parameter limit results with unconditional stop of
SMS sending. One has to bear in mind that until 00:00 o'clock no
messages will be sent even in alarm situations!

Unsent due to limitation SMS messages are queued (the queue holds up
to 16 messages) and will be sent when it is possible (after midnight). If
the number of queued messages is higher than the limit set by user, there
is a risk of immediate consuming of the next day limit.

NOTICE!

7.1.3.7.2. Number of SMS sending retries

Function

Data type
Range
Default value
Comments

Defines maximum number of retries of unsuccessful SMS
transmission

Number
0 - 255
3

After reaching the defined value the SMS is deleted from
sending queue.

7.1.3.7.3. SMS limit exceed information
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Function

Data type
Range
Default value
Comments

Contains text of the SMS message sent upon reaching Daily
SMS limit.

Text
Letters, numerals and special characters - max. 160 characters
N/A
This information is sent beyond standard messages queue and

only once a day. This message does not increment sent SMS
messages counter.



7.1.3.7.4. Recipient of SMS limit exceed information

Function
Data type
Range

Default value
Comments

Selects the SMS limit alert recipient
Selection list

None and numbers defined in GSM -> Authorized numbers ->
Phone list for SMS transmission

None
N/A

7.1.3.7.5. Answer for blank SMS

Function
Data type
Range
Default value
Comments

7.1.3.7.6. Formats

Defines the text of reply for empty SMS to the sender.

Text

Letters, numerals and special characters - max. 160 characters
Hello, here MT-151

In replay message text may be used symbolic hames and
macros following syntax rules defined in Appendices in the SMS
commands syntax chapter.

Formats subgroup contains parameters allowing user to define formats of date and
time presented in SMS messages.

7.1.3.7.6.1. Date format

Function
Data type
Range
Default value
Comments

Defines date format used by #date predefined symbolic name
Text

Letters, numerals and special characters - max. 31 characters
YYYY-DD-MM

In the text user can put any sign combination but predefined
with special meaning listed below:
YYYY - if placed in this format text automatically
changed for year in four digit notation (e.g. 2013),
YY - if placed in this format text automatically
changed for year in two digit notation (e.g. 13),
MM - if placed in this format text automatically
changed for month (e.g. 07 for January),
DD - if placed in this format text automatically
changed for day of month (e.g. 26).
Example:
Parameter is set to:
Date of measurement: YYYY-MM-DD
Macro result is (providing today is 26th of July 2013):
Date of measurement: 2013-07-26
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7.1.3.7.6.2. Time format

Function - Defines date format used by #time predefined symbolic name
Data type - Text

Range - Letters, numerals and special characters - max. 31 characters
Default value - HH:MN:SS

Comments - In the text user can put any sign combination but predefined

with special meaning listed below:
HH - if placed in this format text automatically changed for
current hour in 24h format (e.g. 01),
MN - if placed in this format text automatically changed for
current minutes (e.g. 23),
SS - if placed in this format text automatically changed for
current seconds (e.g. 45).

Example:
Parameter is set to:
Time of measurement: HH:MN:SS

Macro result is (providing the time is 01:23:45):

Time of measurement: 01:23:45

7.1.3.7.7. Symbolic names

Symbolic names group contains names assigned by the user referring to bits or
registers. There can be defined up to 32 symbolic names.

In order to use a symbolic name in SMS put it name preceded by '#' sign in SMS text and
send it from module - it will be automatically changed to value of corresponding register
or bit. Symbolic names can be used in macros and to poll module for data using SMS.
More about SMS messaging can be found in SMS commands syntax chapter in
Appendices.

7.1.3.7.7.1. Number of symbolic names

Function - Defines number of user defined symbolic names.
Data type - Number

Range - 1-32

Default value -1

Comments - N/A

7.1.3.7.7.2. Symbolic name table

Idx. - Index number

Symbolic name - Friendly name facilitating identification of module resource.
Letters, numerals and special characters - max. 50 characters.
Default value is IREGO.

Address space - Binary Inputs
Binary inputs (address 1XXX), read only
Binary Outputs
Binary outputs (address 0XXX), read/write
Input Registers
Input registers (address 3XXX) also known as analog
inputs address space, read only
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Holding Registers
Holding registers (address 4XXX) also known as
internal registers and analog outputs address space,

read/write
Register/bit - Address of bit or register to which symbolic name is assigned.
address 0 - 65535

Default value is 0.

7.1.3.7.8. Macros

Macros group contains up to 16 user-defined macros. Macro may contain ASCII signs,
symbolic names, SMS commands and other macros that will be put in SMS text. In order
to use a macro in SMS put it name preceded by '*' sign in SMS text send from mobile
phone to module or in SMS text sent from module or other macro.

Using macros makes composing complex SMS texts and queries much more convenient
and user friendly.

More about SMS messaging can be found in SMS commands syntax chapter in
Appendices.

7.1.3.7.8.1. Number of macros

Function - Defines number of user defined macros.
Data type - Number

Range - 1-16

Default value -1

Comments - N/A

7.1.3.7.8.2. Macro table

Idx. - Index number

Macro name - Friendly name facilitating identification of macro.
Letters, numerals and special characters - max. 20 characters.
Default value is MO.

Macro content - Text to which macro is decoded. May use other macros with
lower index, symbolic names and SMS commands as described
in SMS commands syntax chapter in Appendices.

Letters, numerals, special characters - max. 160 characters
Default value is #date #time.

7.1.3.8. Authorized numbers

Authorized numbers comprises lists of phone numbers and IP addresses the module can
communicate with. The list of IP addresses serves to granting access to configuration
and data reception privileges. Numbers and addresses saved in this group are then used
as receivers in Rules.
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7.1.3.8.1. Number of phone numbers

Function

Data type
Range
Default value
Comments

Defines the length of phone numbers list authorized to
exchange SMS messages.

Number
0-32
0

The value of this parameter may vary as the result of
adding/deleting when using the context menu operating
directly on Phone list.

7.1.3.8.2. Number of IP addresses

Function
Data type
Range
Default value
Comments

7.1.3.8.3. Phone

Idx.
Name

Number
Receiving

Defines the length of the IP addresses list

Number
0-32
0

The value of this parameter may vary as the result of
adding/deleting when using the context menu operating
directly on IP list.

Index number

Friendly name facilitating identification of the receiver while
defining Rules. Max. length is 16 characters.

Phone number assigned to list index. Max. 23 characters
The module receives and analyzes SMS messages depending
on selected setting. When receiving is not allowed, all SMS

messages will be deleted
Default value: x (not allowed)

Entries on phone list may be easily added and deleted by using context menu activated
by right mouse button click on any position of the list in parameters window.

Ieche.

MName MNumber Receiving
Del
Ins
‘ Append ‘

7.1.3.8.4. IP

Idx.
Name
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Index number

Friendly name facilitating identification of the receiver while
defining Rules. Max. length is 16 characters.



SIM1 address

SIM2 address

Protocol

Configuration

Receiving

IP address assigned to list index used when SIM card installed
in SIM1 slot is used

IP address assigned to list index used when SIM card installed
in SIM2 slot is used. Parameter is available only when two SIM
cards are used.

ubp
Communication is carried out using UDP protocol

Value of this parameter determines whether remote
configuration data arriving from selected IP will be ignored or
accepted

Default value: v (allowed)

Value of this parameter determines whether data arriving from
selected IP will be accepted or ignored
Default value: v (allowed)

Entries on IP list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.

I Name

SIM1 address SIM2Z address Protocol Configuration ~ Receiving

Del

Ins

Append

7.1.4. Resources

Group Resources encompasses a list of hardware and software resources available to

users.

7.1.4.1. Binary inputs (I1 - I16)

All parameters listed in this group are set individually for each binary input. Binary
inputs operate in both positive and negative logic at the same time.

7.1.4.1.1. Name

Function
Data type
Range
Default value
Comments

7.1.4.1.2. Input type

Function
Data type

Friendly name facilitating identification of the binary input task
Text

Letters and numerals - max. 31 characters

Respectively from I1 to I16

N/A

Defines binary input operating mode
Selection list
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Range

Default value

Comments
7.1.4.1.3. Filtering

Function

Data type

Range

Default value
Comments

Binary input

Selected terminal operates as binary input
Binary input
N/A

Defines (in seconds) minimum duration of electrical state on
the input to be considered stable, thereby defining maximum
time duration of electrical signal considered as noise

Number
0.01 - 600.00 [s]
0.10 [s]

Increasing the value increases noise immunity but delays
change detection.
This parameter is available in binary input mode only.

7.1.4.2. Binary outputs (Q1 - Q12)

All parameters listed in this group are set individually for each binary output.

7.1.4.2.1. Name
Function

Data type
Range
Default value
Comments

7.1.4.2.2. Input type

Function
Data type
Range

Default value
Comments

7.1.4.2.3. Filtering

Function
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Friendly name facilitating identification of the binary output
task

Text

Letters and numerals - max. 31 characters
Respectively from Q1 to Q12

N/A

Defines binary output operating mode
Selection list
Binary input

Selected terminal operates as binary input
Binary output

Selected terminal operates as binary output
Binary output
N/A

Defines (in seconds) minimum duration of electrical state on
the input to be considered stable, thereby defining maximum
time duration of electrical signal considered as noise



Data type
Range
Default value
Comments

Number
0.01 - 600.00 [s]
0.10 [s]

Increasing the value increases noise immunity but delays
change detection.
This parameter is available in binary input mode only.

7.1.4.3. Analog inputs 4-20mA (AIl - AI4)

MT-151 is equipped with four current analog inputs operating in 4-20mA range. All
parameters but sampling frequency are set individually for each input.

7.1.4.3.1. Sampling frequency

Function

Data type
Range

Default value
Comments

7.1.4.3.2. Name

Function
Data type
Range
Default value
Comments

Defines analog input sampling frequency and measurement
resolution

Selection list

1Hz
New measurement is available every second.
Measurement is slower but more precise - resolution
is nearly 20000 units (above 14 bits). This setting is
advised for low-dynamics signals.

10Hz
New measurement is available every 100
milliseconds. Measurement is faster but less accurate
- resolution is above 2000 units (11 bits). This setting
is advised for low-dynamics signals.

1Hz

N/A

Friendly name facilitating identification of the analog input task
Text

Letters and numerals - max. 31 characters

Respectively from AI1 to AI4

N/A

7.1.4.3.3. Engineering units

Function
Data type
Range
Default value
Comments

Allows user to enter unit name for information purpose
Text

Letters and numerals - max. 15 characters

HA

N/A
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7.1.4.3.4. Low reference - internal units

Function

Data type
Range
Default value
Comments

Defines number of YA corresponding to number of engineering
units defined by Low reference - engineering units parameter

Number
4000 - 20000 [uA]
4000 [uA]

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.3.5. Low reference - engineering units

Function

Data type
Range
Default value
Comments

Defines number of engineering units corresponding to number
of pA defined by Low reference - internal units parameter

Number
-32768 - 32767
4000

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.3.6. High reference - internal units

Function

Data type
Range
Default value
Comments

Defines number of YA corresponding to number of engineering
units defined by High reference - engineering units parameter

Number
4000 - 20000 [uA]
20000 [uA]

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.3.7. High reference - engineering units

Function

Data type
Range
Default value
Comments

Defines number of engineering units corresponding to number
of pA defined by High reference - internal units parameter

Number
-32768 - 32767
20000

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.3.8. HiHi alarm - engineering units

Function

Data type
Range
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Defines HiHi alarm level for analog signal value in engineering
units.

Number
-32768 - 32767



Default value -
Comments -

32767

If value of analog signal is higher than value of this parameter,
then the HiHi alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.3.9. Hi alarm - engineering units

Function -

Data type -
Range -
Default value -
Comments -

Defines Hi alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
32767

If value of analog signal is higher than value of this parameter,
then the Hi alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.3.10. Lo alarm - engineering units

Function -

Data type -
Range -
Default value -
Comments -

7.1.4.3.11. LoLo alarm

Function -

Data type -
Range -
Default value -
Comments -

Defines Lo alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
-32768

If value of analog signal is lower than value of this parameter,
then the Lo alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

engineering units

Defines LoLo alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
-32768

If value of analog signal is lower than value of this parameter,
then the LoLo alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.3.12. Alarm hysteresis - engineering units

Function -

Data type -
Range -
Default value -
Comments -

Defines in engineering units hysteresis for analog inputs
alarms.

Number
0 - 65535
100

Setting proper value prevents from too often turning on and off
alarms when measured value is oscillating around alarm value.
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7.1.4.3.13. Deadband

Function

Data type
Range
Default value
Comments

- engineering units

Defines a minimum change of registered analog signal which
should set to high state deadband flag corresponding to analog
input where the change was detected (AI1_DB - AI4_DB). This
flag is reset to 0 after one program cycle.

Number
0 - 65535
100

Deadband is very useful for tracking analog signal on server -
data is send only when analog input changes.

7.1.4.4. Analog inputs 0-10V (AV1 - AV2)

MT-151 is equipped with two voltage analog inputs operating in 0-10V range. All
parameters are set individually for each input.

7.1.4.4.1. Name

Function
Data type
Range
Default value
Comments

Friendly name facilitating identification of the analog input task
Text

Letters and numerals - max. 31 characters

Respectively AV1 and AV2

N/A

7.1.4.4.2. Engineering units

Function
Data type
Range
Default value
Comments

Allows user to enter unit name for information purpose
Text

Letters and numerals - max. 15 characters

mVv

N/A

7.1.4.4.3. Low reference - internal units
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Function

Data type
Range
Default value
Comments

Defines number of mV corresponding to number of engineering
units defined by Low reference - engineering units parameter

Number

0 - 10000 [mV]

0 [mV]

Used along with other reference parameters for rescaling input
signal to engineering units.



7.1.4.4.4. Low reference - engineering units

Function

Data type
Range
Default value
Comments

Defines number of engineering units corresponding to number
of mV defined by Low reference - internal units parameter

Number
-32768 - 32767
0

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.4.5. High reference - internal units

Function

Data type
Range
Default value
Comments

Defines number of mV corresponding to number of engineering
units defined by High reference - engineering units parameter

Number
0 - 10000 [mV]
10000 [mV]

Used along with other reference parameters for rescaling input
signal to engineering units.

7.1.4.4.6. High reference - engineering units

Function

Data type
Range
Default value
Comments

7.1.4.4.7. HiHi alarm -
Function

Data type
Range
Default value
Comments

Defines number of engineering units corresponding to number
of mV defined by High reference - internal units parameter

Number
-32768 - 32767
10000

Used along with other reference parameters for rescaling input
signal to engineering units.

engineering units

Defines HiHi alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
32767

If value of analog signal is higher than value of this parameter,
then the HiHi alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.4.8. Hi alarm - engineering units

Function

Data type

Defines Hi alarm level for analog signal value in engineering
units.

Number

47



Range
Default value
Comments

-32768 - 32767
32767

If value of analog signal is higher than value of this parameter,
then the Hi alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.4.9. Lo alarm - engineering units

7.1.4.4.10. LoLo alarm

Function

Data type
Range
Default value
Comments

Function

Data type
Range
Default value
Comments

Defines Lo alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
-32768

If value of analog signal is lower than value of this parameter,
then the Lo alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

engineering units

Defines LoLo alarm level for analog signal value in engineering
units.

Number
-32768 - 32767
-32768

If value of analog signal is lower than value of this parameter,
then the LoLo alarm flag is risen. The resetting level of this flag
depends on Alarm hysteresis - engineering units setting.

7.1.4.4.11. Alarm hysteresis - engineering units

7.1.4.4.12. Deadband
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Function

Data type
Range
Default value
Comments

Function

Data type
Range
Default value

Defines in engineering units hysteresis for analog inputs
alarms.

Number
0 - 65535
100

Setting proper value prevents from too often turning on and off
alarms when measured value is oscillating around alarm value.

- engineering units

Defines a minimum change of registered analog signal which
should set to high state deadband flag corresponding to analog
input where the change was detected (AV1_DB and AV2_DB).
This flag is reset to 0 after one program cycle.

Number

0 - 65535

100



Comments -

Deadband is very useful for tracking analog signal on server -
data is send only when analog input changes.

7.1.4.5. Counters (CNT1 - CNT16)

Counters may be used to count any pulses (interpreted as bit or binary input state
changes). Counters are equipped with two inputs each - one incrementing and one
decrementing counter register value.

7.1.4.5.1. Incrementing input

Function -

Data type -
Range -
Default value -
Comments -

Defines the bit which state change increments counter value by
1

Number or Selection list

0 - 65535 or name from bit list (see bit list in Appendices)
N/A

Bit addresses 0 - 9999 point to analog inputs/binary inputs
address space while addresses 10000 - 65535 point to Internal
registers/binary outputs address space.

More information on calculating bit addresses can be found in
Memory map chapter in Appendices.

7.1.4.5.2. Active edge of incrementing input

Function -

Data type -
Range -

Default value -
Comments -

7.1.4.5.3. Decrementing
Function -
Data type -
Range -

Default value -
Comments -

Defines edge of incrementing bit which increments counter
value by 1

Selection list

0->1

logical state change from 0 to 1
1->0

logical state change from 1 to 0
0->1
N/A
input

Defines the bit which state change decrements counter value by
1

Number

0 - 65535 or name from bit list (see bit list in Appendices)

N/A

Bit addresses 0 - 9999 point to analog inputs/binary inputs
address space while addresses 10000 - 65535 point to Internal
registers/binary outputs address space.

More information on calculating bit addresses can be found in
Memory map chapter in Appendices.
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7.1.4.5.4. Active edge of decrementing input

Function - Defines edge of decrementing bit which decrements counter
value by 1
Data type - Selection list
Range - 0->1
logical state change from 0 to 1
1->0
logical state change from 1 to 0
Default value - 0->1
Comments - N/A

7.1.4.5.5. Counting range (32 bits)

Function - Defines the bit which state change increments counter value by
1

Data type - Number

Range - 0-2147483647

Default value -0

Comments - When counting up the counter is zeroed by next appearing

pulse upon reaching declared value. When counting down, next
pulse writes declared value into the counter upon reaching 0.
Setting this parameter to 0 turns off counter.

7.1.4.6. Timers

Timers group contains configuration parameters of module timers.

7.1.4.6.1. Synchronous timers (CT1 - CT16)

Synchronous timers measure cyclically defined time intervals. They are synchronized
with module real time clock (RTC). Each time is counted CT flag corresponding to timer
is set to high level for one program cycle.

7.1.4.6.1.1. Start [HH:MM]

Function - Defines the synchronization point of timer with RTC

Data type - Time

Range - 00:00 - 23:59

Default value - 00:00

Comments - At the time defined by this parameter the module will always

set timer flag high.

7.1.4.6.1.2. Period

Function - Defines time period counted by timer
Data type - Selection list

50



Range

Default value
Comments

7.1.4.6.1.3. Days of week

Function
Data type
Range
Default value
Comments

7.1.4.6.1.4. Days of month

Function
Data type
Range
Default value
Comments

7.1.4.6.1.5. Months

Function
Data type
Range

None, 1 min., 2 min., 3 min., 5 min., 10 min., 15 min., 30 min.,
1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours,
24 hours

None
Choosing None disables the timer.

Defines days of week when timer is active

Multiple choice field

Mo., Tu., We.,Th., Fr., St., Sn.

Mo., Tu., We.,Th., Fr., St., Sn. (all week days are selected)

Timer is active when date and time of module RTC matching
following equation:

(XORY)AND Z =1,
where X=1, when current RTC day of week is selected on Days
of week parameter; if it is not then X = 0,
Y=1, when current RTC day of month is selected on Days of
month parameter; if it is not thenY = 0,
Z=1, when current RTC month is selected on Months
parameter; if it is not then Z = 0.
E.g. if selected day of week is Friday, day of month is 13 and all
months are selected timer will operate on all Fridays and on
13th day of each month.

Defines days of month when timer is active
Multiple choice field

1-31, Last

No day selected (no month day is selected)

Timer is active when date and time of module RTC matching
following equation:

(XORY)AND Z =1,
where X=1, when current RTC day of week is selected on Days
of week parameter; if it is not then X = 0,
Y=1, when current RTC day of month is selected on Days of
month parameter; if it is not then Y = 0,
Z=1, when current RTC month is selected on Months
parameter; if it is not then Z = 0.
E.qg. if selected day of week is Friday, day of month is 13 and all
months are selected timer will operate on all Fridays and on
13th day of each month.

Defines months when timer is active
Multiple choice field

Jan., Feb., Mar., Apr., May, Jun., Jul., Aug., Sep., Oct., Nov.,
Dec.
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Default value

Comments

- Jan., Feb., Mar., Apr., May, Jun., Jul., Aug., Sep., Oct., Nov.,

Dec. (all months are selected)

Timer is active when date and time of module RTC matching
following equation:

(XORY)AND Z =1,
where X=1, when current RTC day of week is selected on Days
of week parameter; if it is not then X = 0,
Y=1, when current RTC day of month is selected on Days of
month parameter; if it is not then Y = 0,
Z=1, when current RTC month is selected on Months
parameter; if it is not then Z = 0.
E.qg. if selected day of week is Friday, day of month is 13 and all
months are selected timer will operate on all Fridays and on
13th day of each month.

7.1.4.6.2. Asynchronous timers (CK1 - CK16)

Synchronous timers measure cyclically defined time intervals. They are not
synchronized with module real time clock (RTC) - they start counting time when module
is powered on or reset. Each time is counted CK flag corresponding to timer is set to high
level for one program cycle.

7.1.4.6.2.1. Activating input

7.1.4.6.2.2. Reset input
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Function

Data type
Range
Default value
Comments

Function

Data type
Range
Default value
Comments

Defines the bit which state turns on (bit set to logical 1) or off
(bit set to logical 0) timer

Number or Selection list

0 - 65535 or name from bit list (see bit list in Appendices)
None

Bit addresses 0 - 9999 point to analog inputs/binary inputs
address space while addresses 10000 - 65535 point to Internal
registers/binary outputs address space.

More information on calculating bit addresses can be found in
Memory map chapter in Appendices.

Defines the bit which state resets timer. When bit is set to
logical 1 - timer it stopped and zeroed. When bit is set to logical
0 - timer is counting.

Number or Selection list

0 - 65535 or name from bit list (see bit list in Appendices)
None

Bit addresses 0 - 9999 point to analog inputs/binary inputs
address space while addresses 10000 - 65535 point to Internal
registers/binary outputs address space.

More information on calculating bit addresses can be found in
Memory map chapter in Appendices.



7.1.4.6.2.3. Timer time unit

Function - Defines timer time unit and therefore precision
Data type - Selection list

Range - 1s,0.01s

Default value - 1s

Comments - N/A

7.1.4.6.2.4. Counting range in timer units

Function - Defines timer counting range
Data type - Number

Range - 0-2147483647

Default value -0

Comments - N/A

7.1.4.7. Constant parameters

Constant parameters are constant values entered in configuration which then can be
used within MT-151 program. This allows to parameterize universal program for
application needs.

7.1.4.7.1. Number of constant parameters

Function - Defines number of constant parameters on list
Data type - Number

Range - 0-128

Default value -0

Comments - N/A

7.1.4.7.2. Parameter 1 - 128

Function - Defines value of constant parameter
Data type - Number

Range - -32768 - 32767

Default value -0

Comments - N/A

7.1.5. Communication ports

Communication ports group contain parameters configuring operation of serial ports,
Ethernet and routing data between communication interfaces of device.
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7.1.5.1. Modbus ID -

Function

Data type
Range
Default value
Comments

7.1.5.2. Modbus ID -

Function

Data type
Range
Default value
Comments

7.1.5.3. Modbus ID -

Function

Data type
Range
Default value
Comments

7.1.5.4. Modbus ID -

Function

Data type
Range
Default value
Comments

7.1.5.5. Port 1

Port 1

Defines Modbus ID for internal resources of device on Port 1
(Modbus RTU)

Number
0 - 255
1

setting this value to 0 disables access to device resources from
serial port Port 1

Port 2

Defines Modbus ID for internal resources of device on Port 2
(Modbus RTU)

Number
0 - 255
1

setting this value to 0 disables access to device resources from
serial port Port 2

Ethernet

Defines Modbus ID for internal resources of device on Ethernet
port (Modbus TCP)

Number
0 - 255
1

setting this value to 0 disables access to device resources from
Ethernet port

GPRS

Defines Modbus ID for internal resources of device for polls
incoming via GPRS network

Number
0 - 255
1

setting this value to 0 disables access to device resources from
GPRS network

Subgroup Port 1 contain parameters configuring operation of RS-232/485 serial port

Port 1.
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7.1.5.5.1. Operating mode

Function -
Data type -
Range -

Default value -
Comments -

Defines operating mode of serial port Port 1
Selection list

Inactive
Serial port Port 1 is disabled

Transparent
Serial port communication is channeled to other
communication port or GPRS network according to
rules defined in Transparent routing table. Additional
configuration parameters are available in Transparent
mode group.

Modbus RTU Slave
MT-151 operates as Modbus RTU Slave on Port 1
serial port. External Master device can poll for data
from and write data to module.

Modbus RTU Master
MT-151 operates as Modbus RTU Master on Port 1
serial port. It can poll for data from and write data to
external Slave devices connected to that port using
Data blocks. Also polls and writes from external
devices communicating with MT-151 can be routed to
Port 1 according to rules defined in Modbus routing
table. Additional configuration parameters are
available in Modbus RTU Master mode group.

Inactive
N/A

7.1.5.5.2. Interface type

Function -
Data type -
Range -

Default value -
Comments -

7.1.5.5.3. Transmission

Function -
Data type -
Range -
Default value -
Comments -

Defines electrical serial port standard used for communication
Selection list

RS-232
Half-duplex, 3-wire, +12 VDC voltage interface. Only one
device can be connected to port in this mode.

RS-485
Half-duplex, 2-wire differential interface. Many device can
be connected to port in this mode.

RS-232
N/A

speed

Defines transmission speed in bits per second

Selection list

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 [bps]
9600 [bps]

N/A
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7.1.5.5.4. Stop bits

Function - Defines number of stop bits used during communication
Data type - Selection list

Range - 1,2

Default value -1

Comments - When one of Modbus operating modes is selected this

parameter value does not influence communication - number
of stop bits is automatically chosen according to Parity setting.

7.1.5.5.5. Parity

Function - Defines parity control of transmitted byte
Data type - Selection list
Range - None, Even, Odd
Default value - None
Comments - When one of Modbus operating modes is selected this
parameter overrides Stop bits parameter setting as follows:
None
1 stop bit
Even or Odd
2 stop bits

7.1.5.5.6. Transparent mode

In this mode communication on serial port Port 1 is channeled to other communication
port or GPRS network according to rules defined in Transparent routing table. This group
lists additional communication parameters for this mode.

7.1.5.5.6.1. Max. data packet size

Function - Defines maximum size of data packet in bytes

Data type - Number

Range - 1-1408

Default value - 256

Comments - If number of data bytes in receiving buffer reaches declared

value, data packet is sent according to rules defined in
Transparent routing table.

7.1.5.5.6.2. Data frame delimiter

Function - Defines in seconds minimum interval between receiving data
packets

Data type - Number

Range - 0.00 - 655.35 [s]

Default value - 1.00 [s]

Comments - If no new data arrives to receiving buffer within declared time,

data already saved in that buffer is sent according to rules
defined in Transparent routing table.
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7.1.5.5.7. Modbus RTU Master mode

In this mode MT-151 can poll for data from and write data to external Slave devices
connected to that port using Data blocks. Also polls and writes from external devices
communicating with MT-151 can be routed to Port 1 according to rules defined in
Modbus routing table. This group provides additional configuration parameters for this
mode.

7.1.5.5.7.1. Delay after error in communication with Slave

Function - Defines in seconds delay between error in communication and
next communication for current Data block

Data type - Number

Range - 0-65535[s]

Default value - 15 [s]

Comments - This time is measured separately for each Data block - error in

communication on one block does not influence communication
carried out using other Data blocks.

7.1.5.5.7.2. Number of read/write data blocks

Function - Defines number of data blocks to define
Data type - Number

Range - 0-16

Default value -0

Comments - N/A

7.1.5.5.7.3. Data blocks (read/write)

Data blocks defined in this group allow to read from and write data to external Modbus
RTU Slave devices. Each block is matching group of addresses from one slave device
with group of registers in Internal registers address space in device. Data from external
devices is polled from external device and written into those registers. Saving new data
to those registers either by program or from remote via GPRS or other communication
port or method automatically saves this data into Modbus RTU Slave device.

7.1.5.5.7.3.1. Data block (read /write)

7.1.5.5.7.3.1.1. Modbus Slave ID

Function - Defines Modbus ID of Slave, which should be polled under this
data block

Data type - Number

Range - 0-255

Default value -1

Comments - setting this value to 0 disables data block
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7.1.5.5.7.3.1.2. Address space in Slave

Function

Data type
Range

Default value
Comments

Defines address space of Slave device where from data will be
polled

Selection list

Binary Inputs
Binary inputs (address 1XXX), read only

Binary Outputs
Binary outputs (address 0XXX), read/write

Input Registers
Input registers (address 3XXX) also known as analog
inputs address space, read only

Holding Registers
Holding registers (address 4XXX) also known as
internal registers and analog outputs address space,
read/write

Binary Inputs
N/A

7.1.5.5.7.3.1.3. Mapped space address - Slave

Function

Data type
Range
Default value
Comments

Defines address of first resource (bit or register depending on
address space) of data block mapped from Slave to module

Number

0 - 65535

0

setting this value to 0 disables data block

7.1.5.5.7.3.1.4. Mapped space size

Function

Data type
Range
Default value
Comments

Defines number of Slave device addresses (bit or register
depending on address space) to be mapped to registers of
module

Number
1-2040
1

N/A

7.1.5.5.7.3.1.5. Mapped space address - Module

Function

Data type
Range
Default value
Comments

Defines address of register in Internal registers address space
of module which is mapped to Slave resources defined in data
block. If data does not fit within one register (e.g. 17 bits or 2
registers), next register is used as well.

Number
0 -8191
1160
N/A



7.1.5.5.7.3.1.6. Mapped space refresh interval

Function - Defines in seconds interval between polls of Slave resources
within data block. Data writes are also executed with this
interval

Data type - Number

Range - 0-65535[s]

Default value -1

Comments - Entering O forces communication with maximum possible

speed. This speed depends on port communication speed and
number of data blocks

7.1.5.6. Port 2

Subgroup Port 2 contain parameters configuring operation of RS-232 serial port Port 2.

7.1.5.6.1. Operating mode

Function - Defines operating mode of serial port Port 2
Data type - Selection list
Range - Inactive
Serial port Port 2 is disabled
Transparent

Serial port communication is channeled to other
communication port or GPRS network according to
rules defined in Transparent routing table. Additional
configuration parameters are available in Transparent
mode group.

Modbus RTU Slave
MT-151 operates as Modbus RTU Slave on Port 2
serial port. External Master device can poll for data
from and write data to module.

Default value - Inactive
Comments - N/A

7.1.5.6.2. Transmission speed

Function - Defines transmission speed in bits per second

Data type - Selection list

Range - 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 [bps]
Default value - 9600 [bps]

Comments - N/A

7.1.5.6.3. Stop bits

Function - Defines number of stop bits used during communication
Data type - Selection list
Range - 1,2

59



Default value -1

Comments - When one of Modbus operating modes is selected this
parameter value does not influence communication - number
of stop bits is automatically chosen according to Parity setting.

7.1.5.6.4. Parity

Function - Defines parity control of transmitted byte
Data type - Selection list
Range - None, Even, Odd
Default value - None
Comments - When one of Modbus operating modes is selected this
parameter overrides Stop bits parameter setting as follows:
None
1 stop bit
Even or Odd
2 stop bits

7.1.5.6.5. Transparent mode
In this mode communication on serial port Port 2 is channeled to other communication

port or GPRS network according to rules defined in Transparent routing table. This group
lists additional communication parameters for this mode.

7.1.5.6.5.1. Max. data packet size

Function - Defines maximum size of data packet in bytes

Data type - Number

Range - 1-1408

Default value - 256

Comments - If number of data bytes in receiving buffer reaches declared

value, data packet is sent according to rules defined in
Transparent routing table.

7.1.5.6.5.2. Data frame delimiter

Function - Defines in seconds minimum interval between receiving data
packets

Data type - Number

Range - 0.00 - 655.35 [s]

Default value - 1.00 [s]

Comments - If no new data arrives to receiving buffer within declared time,

data already saved in that buffer is sent according to rules
defined in Transparent routing table.
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7.1.5.7. Ethernet

Subgroup Ethernet contains parameters configuring operation of Ethernet port.

7.1.5.7.1. Use of Ethernet

Function -
Data type -
Range -

Default value -
Comments -

7.1.5.7.2. IP address
Function -

Data type -
Range -
Default value -
Comments -

7.1.5.7.3. Subnet mask

Function -
Data type -
Range -
Default value -
Comments -

Enables communication via Ethernet port
Selection list

No

Ethernet port is disabled
Yes

Ethernet port is enabled.
No

MT-151 operates on Ethernet port as Server - it allows remote
connection from clients which then can poll for data or write to
device. When needed module connects as client to servers to
poll for data according to Modbus TCP Client data blocks or
when transmitting incoming data according to routing tables.

Enables configuration of IP address of module used on
Ethernet

IP address

0.0.0.0 - 255.255.255.255
0.0.0.0

N/A

Allows to enter IP mask defining subnet used by module
IP mask

0.0.0.0 - 255.255.255.255

0.0.0.0

N/A

7.1.5.7.4. Default gateway

Function -

Data type -
Range -
Default value -
Comments -

Enables configuration of IP address of default Ethernet
gateway

IP address

0.0.0.0 - 255.255.255.255
0.0.0.0

N/A
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7.1.5.7.5. Authorized IP addresses

Authorized numbers comprises lists of Ethernet IP addresses the module can

communicate with.

7.1.5.7.5.1. Number of IP addresses

Function

Data type
Range
Default value
Comments

7.1.5.7.5.2. IP

Idx.
Name

IP address
Protocol

Defines the length of the IP addresses list allowed to
communicate with device via Ethernet

Number
0-16

0

N/A

Index number

Friendly name facilitating identification of device. Max. length
is 16 characters.

IP address assigned to Ethernet Device

TCP
Communication is carried out using TCP protocol

7.1.5.7.6. Modbus TCP Client

In this group MT-151 can poll for data from and write data to external Modbus TCP Slave
devices connected to Ethernet port using Data blocks. Also polls and writes from
external devices communicating with MT-151 can be routed to Ethernet according to
rules defined in Modbus routing table.

7.1.5.7.6.1. Delay after error in communication with Server

Function

Data type
Range
Default value
Comments

Defines in seconds delay between error in communication and
next communication for current Data block

Number

0 - 65535 [s]

15 [s]

This time is measured separately for each Data block - error in

communication on one block does not influence communication
carried out using other Data blocks.

7.1.5.7.6.2. Number of read/write data blocks

62

Function
Data type
Range
Default value
Comments

Defines number of data blocks to define
Number

0-16

0

N/A



7.1.5.7.6.3. Data block (read/write)

7.1.5.7.6.3.1. Ethernet IP

Function
Data type
Range
Default value
Comments

1.5.7.6.3.2. Address

Function

Data type
Range

Default value
Comments

1.5.7.6.3.3. Mapped

Function

Data type
Range
Default value
Comments

1.5.7.6.3.4. Mapped
Function

Data type

Range

Default value
Comments

Allows to choose IP address of Modbus TCP Server device
Selection list

None or one of Names defined on Authorized IP list for Ethernet
None

N/A

space in Server

Defines address space of Modbus TCP Slave device where from
data will be polled

Selection list

Binary Inputs
Binary inputs (address 1XXX), read only

Binary Outputs
Binary outputs (address 0XXX), read/write

Input Registers
Input registers (address 3XXX) also known as analog
inputs address space, read only

Holding Registers
Holding registers (address 4XXX) also known as
internal registers and analog outputs address space,
read/write

Binary Inputs
N/A

space address - Server

Defines address of first resource (bit or register depending on
address space) of data block mapped from Modbus TCP Server
to module

Number
0 - 65535
0

setting this value to 0 disables data block

space size

Defines number of Modbus TCP Server device addresses (bit or
register depending on address space) to be mapped to
registers of module

Number
1-2040
1

N/A

63



7.1.5.7.6.3.5. Mapped space address - Module

Function - Defines address of register in Internal registers address space
of module which is mapped to Modbus TCP Server resources
defined in data block. If data does not fit within one register
(e.g. 17 bits or 2 registers), next register is used as well.

Data type - Number
Range - 0-8191
Default value - 116
Comments - N/A

7.1.5.7.6.3.6. Mapped space refresh interval

Function - Defines in seconds interval between polls of Server resources
within data block. Data writes are also executed with this
interval

Data type - Number

Range - 0-65535[s]

Default value - 10

Comments - Entering O forces communication with maximum possible
speed.

7.1.5.8. Routing tables

Routing tables group consists of tables defining data routing rules between Port 1, Port
2, Ethernet and GPRS. There are different tables for different protocols.

7.1.5.8.1. Number of Modbus routing table rules

Function - Defines the length of the Modbus routing table
Data type - Number

Range - 0-16

Default value -0

Comments - N/A

7.1.5.8.2. Number of Transparent routing table rules

Function - Defines the length of the Transparent routing table
Data type - Number

Range - 0-4

Default value -0

Comments - N/A
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7.1.5.8.3. Modbus routing table

Idx. -
Name -

Interface -

Portl ID -

Port2 ID -

Ethernet IP -

Ethernet ID

GPRS IP

GPRS ID

Index number

Friendly name facilitating identification of routing rule purpose.
Max. length is 31 characters.

None
Routing rule is disabled.

Port 1
Modbus RTU Slave device is connected to Port 1.
Option available only when Port 1 operate in Modbus
RTU Master mode.

Port 2

Modbus RTU Slave device is connected to Port 2.
Option available only when Port 2 operate in Modbus
RTU Master mode.

Ethernet
Modbus TCP Server device is connected to Ethernet
port. Option available only when Ethernet is turned
on.

GPRS
Modbus TCP Server/RTU Slave device is connected to
MT telemetry module logged into GPRS. Option
available only when GPRS is turned on.

ID of Modbus RTU Slave device as seen from Port 1
1-255

ID of Modbus RTU Slave device as seen from Port 2
1-255

IP of Modbus TCP Server device as seen from Ethernet
0.0.0.0 - 255.255,255,255

ID of Modbus TCP Server device as seen from Ethernet
1-255

IP of MT telemetry module as seen from GPRS

0.0.0.0 - 255.255,255,255

ID of MT telemetry module or device connected to it as seen
from GPRS
1-255

Entries on this list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.

lihx. MName Interface
1 Modbus sensor ~ Port1

2 -

3 MNone

Port 11D Port 21D Ethemet IP EBthemet ID GPRSIP  GPRSID
i 1 i i PLC i 7 i Server i 123

— - MNone : Mone

Ins

Append

Modbus sensor from picture above is connected to Port 1 serial port and its Modbus ID
is 1. It can be accessed from Ethernet by PLC - it should poll MT-151 using Modbus TCP
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protocol for ID 7. This poll will be automatically translated to Modbus RTU and send to
Port 1 with ID 1. This sensor can also be accessed from GPRS by Server. It should poll
for ID 123 to get access to Modbus sensor.

7.1.5.8.4. Transparent routing table

Idx.
Name

Interface A

IP address A

Interface B

IP address B

Index number

Friendly name facilitating identification of routing rule purpose.
Max. length is 31 characters.

None
Routing rule is disabled.

Port 1
All communication from Port 1 is routed to Interface
B. Option visible only when Port 1 operating mode is
set to Transparent.

Port 2
All communication from Port 2 is routed to Interface
B. Option visible only when Port 2 operating mode is
set to Transparent.

Ethernet
All communication from Ethernet IP given in next
column is routed to Interface B.

GPRS

All communication from GPRS IP given in next column
is routed to Interface B.

IP address for Interface A. Parameter valid only for GPRS and
Ethernet interfaces.

None
Routing rule is disabled.

Port 1
All communication from Port 1 is routed to Interface
A. Option visible only when Port 1 operating mode is
set to Transparent.

Port 2

All communication from Port 2 is routed to Interface
A. Option visible only when Port 2 operating mode is
set to Transparent.

Ethernet
All communication from Ethernet IP given in next
column is routed to Interface A.

GPRS
All communication from GPRS IP given in next column
is routed to Interface A.

IP address for Interface B. Parameter valid only for GPRS and
Ethernet interfaces.

Entries on this list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.
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It

Interface A |IP address A Interface B |F address B

7.1.6. Communication

Communication group contains parameters managing SMS and spontaneous data
transmission. Here you can configure when transmission will be triggered, what data or
message it will send and where it shall be send.

7.1.6.1. MT2MT buffer

MT2MT buffer enables creation of system where MT modules may exchange
information (Holding Registers) with each other without any relaying instance.

Data transmission from one module to other is carried out by sending from one device
group of Holding Registers with data to other device which has turned on MT2MT buffer
functionality and defined MT2MT buffer which includes register addresses send from
sending device. Data send by sender is saved to registers within buffer with same
address. Each time new data arrives MT2MT_x bit is set, where x is position of sender IP
address on receiver authorized IP list.

7.1.6.1.1. Active

Function
Data type
Range

Default value
Comments

7.1.6.1.2. Buffer address

Function

Data type
Range
Default value
Comments

Enables receiving GPRS frames to MT2MT buffer
Selection list

No

MT2MT buffer functionality is disabled
Yes

MT2MT buffer functionality is enabled
No

When set to No module cannot receive GPRS frames to buffer,
however it still can send data to other buffers.
GPRS is required for MT2MT communication.

Defines address of register from Holding Registers address
space where buffer begins

Number
0 -8191
116

Received data which does not fit within defined buffer is not
saved in module.
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7.1.6.1.3. Buffer size

Function - Defines number of registers from Holding Registers from which
MT2MT buffer consist

Data type - Number

Range - 1-700

Default value - 16

Comments - Received data which does not fit within defined buffer is not

saved in module.

7.1.6.2. Logger

Events subgroup contains parameters controlling logger functionality.

7.1.6.2.1. Recipient

Function - Defines IP address which shall receive logger data frames

Data type - Selection list

Range - None and addresses defined in GSM -> Authorized numbers ->
IP list for GPRS transmission

Default value - None

Comments - N/A

7.1.6.2.2. Recipient UDP port

Function - Defines UDP port to which the logger shall be sent
Data type - Number

Range - 1024 - 65535

Default value - 7110

Comments - N/A

7.1.6.2.3. Number of logger data blocks

Function - Defines the length of the Logger data block table
Data type - Number

Range - 0-4

Default value -0

Comments - N/A

7.1.6.2.4. Logger data block table
Idx. - Index number

Name - Friendly name facilitating identification of data block purpose.
Max. length is 16 characters.

68



Address space - Defines address space of data block
Input Registers
Input registers (address 3XXX) also known as analog
inputs address space, read only
Holding Registers
Holding registers (address 4XXX) also known as
internal registers and analog outputs address space,

read/write
Data block - Defines address of register from which data block begins
address 0 - 8191
Data block size Defines number of registers which are in data block
1-28

Entries on this list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.

lche. Mame Address space Data block address Data block size

7.1.6.3. Events

Events subgroup contains definitions of changes of binary resources states (flags,
inputs, outputs, bits) which then can be used for triggering SMS and data sending in
Rules and also trigger record saving and logger transmission.

7.1.6.3.1. Number of events

Function - Defines the length of the Event table
Data type - Number

Range - 0-32

Default value -0

Comments - N/A

7.1.6.3.2. Event table

Idx. - Index number

Name - Friendly name facilitating identification of event purpose. Max.
length is 16 characters.

Defines the bit which state change will trigger event
0 - 65535 or name from bit list (see bit list in Appendices)

Triggering edge - 0->1

Triggering bit

Trigger event on rising edge.
1->0
Trigger event on falling edge.
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0<->1
Trigger event on any edge.
Write data blocks - Toggles saving logger data blocks to logger as new record

to logger on/off on occurring event.

Default value is % (off).
Trigger logger - Toggles sending the logger content on/off on occurring event.
sending Default value is x (off).

Entries on this list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.

lbx. MName Triggering bit Triggering edge Write data blocks to logger  Triggering logger sending

Del

Ins

Append M

7.1.6.4. Data blocks

Data blocks subgroup contains definitions of data which then can be used send using
Rules.

7.1.6.4.1. Number of data blocks

Function - Defines the length of the Data block table
Data type - Number

Range - 0-32

Default value -0

Comments - N/A

7.1.6.4.2. Data block table

Idx. - Index number

Name - Friendly name facilitating identification of data block purpose.
Max. length is 16 characters.

Address space - Defines address space of data block
Input Registers

Input registers (address 3XXX) also known as analog
inputs address space, read only

Holding Registers
Holding registers (address 4XXX) also known as
internal registers and analog outputs address space,

read/write
Data block - Defines address of register from which data block begins
address 0 - 8191
Data block size Defines number of registers which are in data block
1-256
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Entries on this list may be easily added and deleted by using context menu activated by
right mouse button click on any position of the list in parameters window.

|che. Mame

Address space Data block address Data block size
! Holding Registers | 4 {

7.1.6.5. Rules

Rules subgroup consists of list of communication rules allowing to send SMS messages
or send selected Data blocks via GPRS when selected event occurs.

7.1.6.5.1. Number of rules

Function
Data type
Range
Default value
Comments

7.1.6.5.2. Rule

7.1.6.5.2.1. Name

Function
Data type
Range
Default value
Comments

Defines number of Rules to define
Number

0-32

0

N/A

Friendly name facilitating identification of the rule
Text

Letters and numerals - max. 31 characters
Respectively from RULE1 to RULE32

N/A

7.1.6.5.2.2. Triggering event

Function
Data type
Range
Default value
Comments

Defines event which triggers transmission
Selection list

None and events defined in Event table
None

N/A
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7.1.6.5.2.3. Transmission type

Function
Data type
Range

Default value
Comments

7.1.6.5.2.4. Receiver

Function

Data type
Range

Default value
Comments

7.1.6.5.2.5. SMS text

7.1.6.5.2.6. Data block
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Function
Data type
Range
Default value
Comments

Function
Data type
Range
Default value
Comments

Defines transmission type
Selection list

None

Rule is disabled
SMS

Rule triggers sending SMS message
GPRS

Rule triggers sending data using GPRS
None

SMS and GPRS options are visible only when those methods of
communication are enabled

Defines receiver of SMS or data package (depends on
Transmission typesetting)

Selection list

None and numbers defined in GSM -> Authorized numbers ->
Phone list for SMS transmission

None and addresses defined in GSM -> Authorized numbers ->
IP list for GPRS transmission

None
N/A

Allows to enter text which will be send as SMS

Text

Letters, numerals and special characters - max. 160 characters
N/A

It is possible to add to SMS text macros, symbolic names and
special mnemonics dynamically changed for values from
module, e.g. analog input value or binary input state.
Description of this mnemonics can be found in SMS commands
syntax chapter in Appendices.

Parameter is visible only when Transmission type parameter is
set to SMS.

Defines data block which is sent via GPRS by rule
Selection list

None and events defined in Data block table
None

Parameter is visible only when Transmission type parameter is
set to GPRS.



7.2. Presets

In order to expand module application area it is furbished with initial settings for some
resources. It is necessary when the module is operating as a pulse counter for
measuring devices (e.g. water consumption meter with pulse output) having initial
count other than zero. Due to Presets the actual value of counter register may be
equalized with mechanical counter of the device thus not disturbing the functionality of
the system.

In order to set Presets go to Configuration menu and select the Initial settings option or
click following icon on the toolbar.

-

The Presets icon is active only when the module is connected and selected transmission
channel is not set to Spooler. Sending data in Presets mode is possible only as sending
changes. Bear in mind that sending configuration changes result in immediate and
irrevocable updating of the resource.

When Presets mode is selected all configuration groups disappear from the panel and
only parameters that may have initial value set are displayed. For MT-151 module those
parameters are counters CNT1 - CNT16.

7.2.1. Counters (CNT1 - CNT16)

counters CNT1 - CNT16

Name of resource

Data type - number

Range - -2147483648 ... 2147483647
Default value -0

Comments - N/A

After entering new value counter field turns yellow. It means that value visible in
MTManager is not written to device. To send new values to device press Write changes
button (second from the right on toolbar).

{ T B
B MTM - MT/ML Manager =NRel X
General Edit View Transmission Configuration Help
GRG0 8- @ % ST =
= Tiee i"'gg{*]*ﬁ*'[;ﬁ;ﬁ;’} , Dev;‘ Parameter Value
i_J =40 New project = New module (MT-151) CNT1 2147483647
N New module (MT-151) = Presets CNT2 2147483648
3y i CNT2 0
@ CNT4 0
x: CNT5 0
put CNTE 0
B CNT7 0
a0 CNTE 1234567890
CNTS 987654321
@ CNT10 0
ﬁ CNT11 0
CNT12 0
CNT13 0
CNT14 0
CNT15 0
CNT16 0
677 New module ”O i (EU.U T 4
\
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8. Problem solving

8.1. LED signaling

LED indicators placed on MT-151 LED front panel are a great help during module
startup and troubleshooting.

GPRS status Binary inputs I1-I16 USB status LED
\ LED y/

| MicroSD
status LED

“““"""sam level m 1 a;um

A

Ethernet e / N
status LEDs Binary outputs Q1-Q12 Binary outputs Mains power
- power status LED status LED supplay status LED

8.1.1. Binary inputs I1 - I16
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Binary inputs I1 - I16
LED indicators

LED indicators of I1 - 116 LED indicators are signaling logical state of I1 - I16 pins (on -
high state, off - low state).
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8.1.2. Binary outputs/inputs Q1 - Q12

Bianry outputs/inputs
Q1 - Q12 LED indicators

LED indicators of Q1 - Q12 LED indicators are signaling logical state of Q1 - Q12 pins (on
- high state, off - low state) in both binary output and binary input mode.

If any of LEDs from this group is blinking with 2Hz frequency, then module detected
difference between state of corresponding output bit and actual state of pin. It may
happen when outputs arte not powered (Q+ LED is off) or are connected directly to
ground.

8.1.3. GSM status

LED indicators

GSM and GPRS LED indicators are signaling connection to GSM and GPRS network (GSM
LED on - module logged into GSM network, GPRS LED on - module logged into GPRS
network).
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8.1.4. Signal level

LED indicator ||

GSM signal level LED indicator provides information about GSM signal strength. Signal
level signaled by one LED on is enough for stable GPRS communication. More LEDs are
on, better the signal.

8.1.5. GSM activity

LED indicator

Short blinks of Tx LED indicate data packet or SMS sending while Rx LED blink indicate
reception of data packet or SMS.
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8.1.6. Serial ports activity

Portu 2 activity

LED indicator

Portu 1 activity
LED indicator

Short blinks of Tx LED indicate data sending while Rx LED blink indicate data reception
on serial port corresponding to LED indicator.

8.1.7. Ethernet status

LED indicator

LNK LED is signaling connection of proper Ethernet cable while ACT LED is signaling
data transmission.
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8.1.8. Module status

LED indicators

LEDs from this groups provide information about power and control program status.

Meaning of LED indicators:

e ERR LED - when lit, the ERR LED indicates an error forcing automatic reboot.
The reason may be lack of GPRS communication. Triple flash of ERR LED
indicates that current firmware does not support the function used in the
program. In this situation please update module firmware to most recent.

e OVR LED - when lit, the OVR LED indicates that control program is stopped. It
is also lit for few seconds after writing new firmware or configuration to module
indicating that module should not be powered off.

e ACCU LED - when lit, battery charger is operating.

¢ PWR LED - is lit all the time the module is powered from mains power supply.

Indicators of Module status group are the main sources of visual information about
correct operation of the module.
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8.2. Error signaling

Despite the efforts of module designers and users errors in function do occur. It is often
imperative to diagnose and remove the cause of error. Error signaling is a tool for
solving problems. Following LED indicators on module front panel display error code:

e ERR

e GPRS

e L1, L2, L3 of SGN LEVEL group
dtaidb stk tbita i hiaid
| 1= 2o 2= 1o o= wae e fl 18 [ 2 [ 03| 0| 05 |6 | m | vm [ B |l 00| o] v | vz | a1 | s | s | B

coE
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8.2.1. Standard errors

A sign of Standard error occurrence is lit ERR LED. Error code numbers are displayed
on signal level and GPRS LEDs.

ERR State
O lit
GPRS L1 L2 L3 Error Description
number
D) O ] 1 Modem error
GSM network error - check antenna
)] o O 2 connection and SIM card activation in
GSM network
o | o o @ 3 [ CRSmetonkeror check Smcard
® @ o O 4 Wrong usecgpr;{asmneefc)vzgfkssword for
)] O ) O 5 Error during GPRS login
D) o @] O 6 Connection interrupted
(9] O @] @] 7 Other error
O o o O 8
O O o ) 9 SIM card error (locked or missing)
O o O QO 10
O O O O 11
O @ @ Q 12
& o 2 Q 13
O o O O 14
O O O O 15 Wrong PIN for SIM card
) | LED flashing (0.5Hz)
(@] LED off

When GPRS LED is off the module will automatically try to reinitiate transmission.
When GPRS LED is flashing user intervention is required. Remove the reason for error
and reconnect power.

8.3. Unlocking the SIM card

80

Triple i

nsertion of wrong PIN code results in locking the SIM card. Locked card renders

SMS and data transmission impossible. Locked SIM card is signaled by ERR LED.
In order to unlock the SIM card do the following:

Power off the module

Remove the SIM card from device

Insert the SIM card to a mobile phone that accepts the SIM issued by your
operator

Start the phone and insert the PUK code followed by PIN code

Power the module on

Insert proper PIN into configuration



¢ Power the module off

¢ Install the SIM card in the module

e Power the module on

Executing the procedure unlocks the SIM card and enables modules proper operation.

9. Technical parameters

9.1. General

Dimensions (height x width x depth)

157mm x 86mm x 58mm

Weight 4509
Mounting method 35mm DIN rail
Operating temperature -20°C +65°C
Ingress protection class 1P40

Humidity

up to 95%, non-condensing

9.2. GSM/GPRS modem

Modem type

Cinterion TC63i

GSM band

QuadBand (GSM 850/EGSM 900/ DCS 1800/PCS
1900)

Transmitter peak power (GSM 850/EGSM

33 dBm (2W) - station of class 4

900)
Transmitter peak power (DCS 1800/PCS | 30 dBm (1W) - station of class 1
1900 MHz)
GPRS Class 10
Modulation 0.3 GMSK
Channel spacing 200kHz
Antenna 50Q
9.3. Power supply
Direct current DC (12VDC, 24VDCQC) 10.8 - 36V
Direct current DC required for battery 18.- 36V
charger (24VDCQC)
Idle 0.12A
Input current for 12VDC Active 0.50A
Max 2.00A
Idle 0.06A
Input current for 24VDC Active 0.25A
Max 1.00A
External battery nominal voltage 12v
External battery nominal capacity 7Ah
Maximum external battery charging 50mA
current
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NOTICE!
Due to high momentary current consumption the power supply must be
capable of delivering > 2A of current.
Inappropriate power supply may result in faulty operation or cause
damage to the module!

9.4. Binary inputs

For binary inputs I1-I16

Input voltage range -36 - 36V
Input voltage range resistance 5.4 kQ

Input voltage for high state (1) > 9V or < -9V
Input voltage for low state (0) -3V to 3V

For binary outputs Q1-Q12 operating in

binary input mode

Maximum input voltage 36V
Input voltage range resistance 5.4 kQ
Input voltage for high state (1) > 9V
Input voltage for low state (0) < 3V
9.5. Binary outputs
Maximum output current 160mA
Voltage drop for 100mA < 0.5V
Current in low state (0) < 0.2pA
9.6. Analog inputs 4-20mA
Measuring range 4 - 20mA
Maximum input current 50mA
Dynamic impedance typically 55 Q
Voltage drop at 20mA < 5V
A/D converter resolution 14 bits
Accuracy @ 25°C +£0.2%
9.7. Analog inputs 0-10V
Measuring range 0-10Vv
Maximum input voltage 20V
Dynamic impedance typically 197kQ
A/D converter resolution 12 bits
Accuracy @ 25°C +£0.5%
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9.8. Drawings and dimensions
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10. Safety information

10.1. Working environment

When deploying telemetry modules one has to observe and comply to local legislation
and regulations. Using the telemetry module in places where it can cause radio noise or
other disturbances is strictly prohibited.

10.2. Electronic equipment

Thou most of modern electrical equipment is well RF (Radio Frequency) shielded there is
no certainty that radio waves emitted by the telemetry module's antenna may have
negative influence on its function.

10.2.1. Heart pacemakers

It is recommended that the distance between the antenna of telemetry module and the
Heart Pacemaker is greater than 20 cm.

This distance is recommended by manufacturers of Pacemakers and in full harmony with
results of studies conducted independently by Wireless Technology Research.

10.2.2. Hearing aids

In rare cases the signal emitted by the telemetry module's antenna may disturb hearing
aids functions. Should that occur, one has to study detailed operating instructions and
recommendations for that particular product.

10.2.3. Other medical equipment

Any radio device including the telemetry module may disturb the work of electronic
medical equipment.

When there is a need of installing telemetry module in vicinity of medical equipment
one has to contact the manufacturer of this equipment in order to make sure that the
equipment is adequately protected against interference of radio frequency waves (RF).

10.2.4. RF Marked equipment

The restriction against installing telemetry modules in areas marked as radio frequency
(RF) prohibition zones must be unconditionally observed.

10.3. Explosive environment

Installation of telemetry modules in the environment where explosion hazard is present
is not permitted. Usually, but not always, these places are marked with warning signs.
Where there is no marking do not install telemetry modules at liquid or gas fuels stores,
inflammable materials stores, nor places contaminated with metal or wheat dust.
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11. Appendices

11.1. SMS commands syntax

Description of SMS command

Internal application of a module is able to receive, process and send short text messages
(SMS). There is a set of command which can be put in SMS and e-mail message,
allowing the user to read from and write (SMS only) to internal registers placed in
module's memory.

Characters with special meaning:

Character |Description

starts a command ATTENTION! putting two hash signs one after another
will prevent module from processing command following it. However
# after sending one of hash signs will be deleted - this allows to control
resources of one module from another, e.g. set binary output Q1 to '1’
(##HB128=1)

* starts a macro

> used as first character in SMS text inhibits parsing of SMS

used as first character in SMS text inhibits answering to this SMS

After reception of SMS message, internal application tries to parse SMS text and execute
command enclosed in it. Parsing process generates new message text, which is send
back to user (if module is allowed to, either by configuration or by presence/absence of

'$' sign).

Commands are formatted as follows:

#[prefix.]symbol[=value]

where:

prefix defines data representation and register count

symbol defines register address and register space being accessed

value defines data to be written to register (s)

Prefix is optional; when not present, data is interpreted according to preset defaults.
Basic read command:

#HRO

When module receives and parses the SMS message containing this command,
command string will be replaced with value of register 0 read from holding registers
space, noted in decimal format, and this value will be put in SMS sent back to user.
Answer to this command sent back will be:

>10

where 10 is value read from holding register 0.
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If received SMS contains any other characters than correctly formatted commands,
these characters will be copied unaltered to message being sent back. This allows user
to freely compose text of return message and include register values together with
some informational text. For example, if user sends containing:

GSM signal level is #IR132%

then module will answer with:

>GSM signal level is 96%

where 96 is a value read from input register 132.

It should be noted that answer from module begins with '>' sign - it means that this SMS
was generated by module. If module receives SMS beginning with '>', such message will
be ignored (not parsed). This prevents endless "looping" of messages in case they are
being exchanged between modules

Writing to register is archived by expanding basic command with '=' sign and value that
should be written:

#HR20=2
User should be aware that writing is allowed only to holding register space.

When module receives SMS with write command, it executes the command and sends
back value written. For example, sending to module SMS with text:

#HR1=1234
causes module to write value 1234 to holding register 10 and send back SMS with text:
>1234

Both read and write commands can be expanded by adding a prefix, which defines data
format (notation). Prefix should be placed between '#' mark (command start) and
register symbol, and should contain one (or more) characters ended with a dot. For
example, to read an input register 4 in hexadecimal format, one should use a command:

#H.IR4

and module's answer will be:

>1FC8

Prefixes can also be used with write commands.

Command can operate on more than one register. Register count can be included in
prefix, after character denoting data format (which is then mandatory). For example,
command:

#D2.HR4=123456
causes write 123456 to two registers, HR4 and HR5 (32-bit variable).
Full list of available prefixes is enclosed below.

User can define in MTManager own symbolic names in module's config and assign them
to registers. Then, such names can be used instead of register symbols. It allows user to
define "friendly" names for registers and to erase access to bit values. For example, if
user has defined symbolic name "output" and assigned it to bit 48 of internal registers
space (which is equal to 0 bit of HR3 register), then sending a command:



#output=1

causes module to write 1 to bit 0 of HR3 register. There are several predefined (internal)
symbolic names.

Apart from symbolic names, user can define macros. A macro is defined as a name and
a text assigned to this name. Parsing of received message begins with macro expansion.
Parser looks for words beginning with '*' sign and replaces such names with assigned
strings. Once macro expansions ends, new message text is being interpreted and
commands executed. It allows user to place both commands and symbolic names in
macro text. Furthermore, macros can contain another macro names ("nested" macros),
but only those defined higher in macro list. For example, if configuration contains
following macros (in order shown):

No. Macro name Macro text
1 counter *mttime: counter of I1: #D2.HR4
2 mttime #date #time
3 state *mttime: GSM - #IR132%

then macro *mttime used in macro number 3 (*state) will be correctly expanded and
SMS text:
*state

after macro expansion (before executing commands) will be changed to:
#date #time: GSM - #IR132%

but expansion of macro 1 will not contain text assigned to macro name *mttime,
therefore text being executed after macro 1 was used will look like:
*mttime: counter of I1: #D2.HR4

which in turn causes module to send back SMS containing:
>*mtime: input 0 counter: 123
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Register spaces

Module's firmware distinguishes two register spaces: Input Registers and Holding
Registers. Access to register space can be made by calls to 16-bit registers or by calls to
individual bits.

Symbol Description

HR{0-n} Holding registers space. Read/write access. 16-bit registers.

IR{0-n} Input registers space. Read only. 16 bit registers.

Bit access to holding registers space. One can access individual bits
(or groups of bits). Read/Write. Bit mapping is as follows: bits 0-15

- b3
HB{0-16%n} correspond to holding register 0, bits 16-31 - to holding register 1 and
so on.
Bit access to input registers space. One can access individual bits (or
IB{0-16%n} groups of bits). Read only. Bit mapping is as follows: bits 0-15

correspond to input register 0, bits 16-31 - to input register 1 and so
on.

Register symbols can be preceded by prefixes, which can define amount of data being
processed and data format.

Available prefixes:

Register space HR, IR (16-bit registers)

Prefix Description
Binary format, 16 characters (bits) default, bits from most to least
significant.

B[1-4] Prefix can contain register count (1-4) being processed (register
symbol defines lowest register) - in resulting string, rightmost

character corresponds to bit with lowest number.

Decimal format, 1-5 characters, unsigned.
Prefix can contain register count (1-4) being processed (register
D[1-4] symbol defines lowest register) - number returned is decimal
notation of n*16 bit value where most significant bit is placed in
register with lowest address (big endian).

Hexadecimal format, 4 characters.
Prefix can contain register count (1-4) being processed - returned

H[1-4] string contains n*4-character groups, leftmost group corresponds to
register with lowest address (big endian).
) Decimal format, 1-5 characters (with '-' sigh when needed), signed.
Access to single register treated as 16-bit signed value.
F[1..3] Converts decimal value to floating point number. Number next to

prefix defines number of digits after dot.




Bit access to register spaces - HB, IB

Prefix Description

B[1-64] Binary format. Amount of bits being displayed provided in prefix. Bits
are presented in order from least to most significant (opposite to
binary representation of whole register).

D[1-64] Decimal format. Value presented is calculated from amount of bits
provided in prefix, with bit with lowest address being least significant
(little endian)

H[1-64] Hexadecimal format. Value presented is calculated from amount of
bits provided in prefix, with bit with lowest address being least
significant (/ittle endian)

It is worth noting that use of D prefix to display more than 16 bits of data will return
different results when combined with different access modes (registers, bits). Such
behavior is result of storage model used for multi-register (32- or 64-bit) data. Most
significant word is stored in register with lowest address (big endian) and, consequently,
on bits with lowest addresses. Register access obeys this storage model, but bit access
does not, treating bits as linear space from bit with lowest address to bit with highest

address.

So, if one tries to read two registers using "register access":

#D2.IRO

then such a command can return:

134749453

but "bit access" to 32 bits from two registers:

#D32.1BO

will return:
487393288

The same applies to H prefix and to write access.
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Predefined symbolic names

Name Description
TIME Returns local time read from RTC registers
DATE Returns local date read from RTC registers
NAME Returns module name
SERIAL Returns module serial number
IPADDR Returns module current IP address
CR Enters new line in SMS text

Other examples:

Read Input Registers address 23:
#IR23

Write value 1 to Holding Register 3:
#HRO=3

Binary representation of Input Register 17 (readout):
#B.IR17

Read flag (bit) 4:
#B.IB17

Write hexadecimal value 01AC to holding register 4:
#H.HR4=01AC

Read 8 bits starting from address 16 (Input Registers 1):
#B8.IB16

Read decimal number consisting from 6 bits starting from address 64 (Input Register 4):

#D6.1B64

Write single bit to register (Bit 0 to Holding Register 3):
#HB48=1

Read signed number from register:
#S.IR18




11.2. Bit list

During its operation MT-151 is setting a series of binary variables associated with the
I/O0 and module diagnostics. MTManager, for user convince, has implemented list of
predefined bits.

Name of bit Description
I1 -116 Binary inputs I1 - 116

101 - 1Q12 E:;:z ii:FE)l:Jt’csrnI()%le)— IQ12 (outputs Q1 -Q12 operating in
Q1 -Q12 Binary outputs Q1 -Q12

CT1-CT16 Synchronous timer flags CT1 - CT16

CK1 - CK16 Asynchronous timer flags CK1 - CK16

Analog inputs 4-20mA alarm bits - LoLo alarm. Measured
value lower than LoLo alarm threshold.

Analog inputs 4-20mA alarm bits - Lo alarm. Measured
value lower than Lo alarm threshold.

Analog inputs 4-20mA alarm bits - Hi alarm. Measured
value higher than Hi alarm threshold.

Analog inputs 4-20mA alarm bits - HiHi alarm. Measured
value higher than HiHi alarm threshold.

Analog inputs 0-10V alarm bits - LoLo alarm. Measured
value lower than LoLo alarm threshold.

Analog inputs 0-10V alarm bits - Lo alarm. Measured value
lower than Lo alarm threshold.

Analog inputs 0-10V alarm bits - Hi alarm. Measured value
higher than Hi alarm threshold.

Analog inputs 0-10V alarm bits - HiHi alarm. Measured
value higher than HiHi alarm threshold.

Analog inputs 4-20mA alarm bits - out of measurement
range. Measured value lower than 3.5mA.

AIl _lLolo - AI4_lolo

AIl Lo -Al4_Lo

AIl_Hi - AI4_Hi

AI1l_HiHi - AI4_HiHi

AV1_lolo, AV2_Lolo

AV1 Lo, AV2_lo

AV1_Hi, AV2_Hi

AV1_HiHi, AV2_HiHi

AIl_ABOVE - Al4_ABOVE

AIl_BELOW - Analog inputs 4-20mA alarm bits - out of measurement
AI4_BELOW range. Measured value higher than 20.5mA.
AV1_ABOVE, Analog inputs 0-10V alarm bits - out of measurement
AV2_ABOVE range. Measured value lower than 0V.
AV1_BELOW, Analog inputs 0-10V alarm bits - out of measurement
AV2_BELOW range. Measured value higher than 10V.

P1 - P256 General purpose program flags P1 - P256

More information about available bits can be found in Memory map.
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11.3. Memory map
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All accessible from remote and by program resources of MT-151 module were collected
in four address spaces: Binary Inputs, Input Register, Binary Outputs and Holding
Registers. Spaces of Binary

Inputs and Input Register and spaces of Binary Outputs and Holding Registers are
connected in pairs and contain the same resources. The difference between spaces is in
the way of accessing the resources - Binary Inputs and Outputs are used for accessing
individual bits and groups of bits while Input and Holding Registers address spaces allow
access to the full registers and register groups.

This difference results in a different way of addressing. In the Input Registers and
Holding Registers address spaces each address is assigned to the each register while the
for Binary Inputs and Outputs address spaces each address corresponds to individual
bit. The memory map tables are arranged by their addresses for addressing registers.
To calculate the addresses of the individual bits in the Binary Inputs, use the following
equation:

register_address * 16 + bit_position = bit_address

To calculate the addresses of the individual bits in the Binary Outputs, use the following
equation:

register_address * 16 + bit_position +10000 = bit_address
For example, in the PRG_FLG1 register from Input Registers address space (address 2)
on position 7 is located FS1_gprs bit indicating GPRS logon. Using that formula, you can

specify the address of FS1_gprs bit in Binary Inputs address space as follows:

2*16 +7 = 39.



11.3.1. Input registers/binary inputs address space

Input registers/binary inputs address space (read only), access using Modbus RTU and TCP functions 2 and 4

Address

Bit

Name

Description

Reg

Bit

15

14

13

12

11

10

0

0

Reserved

1

16

Reserved

32

FS1_acu

FS1_sd

FS1_usb
FS1
gprs

FS1_gsm

FS1_qg+

FS1_prog

P

FS1_sto

FS1_new

FS1_fs

PRG_FLG1

Status flags:

FS1 _fs - first program scan

FS1_new - informs about loading new
program

FS1_stop = 1 when program is stopped
FS1 _prog = 1 when error in user
program

FS1_g+ = 1 when binary outputs are
not powered

FS1_gsm = 1 when module is logged
into GSM network

FS1 _gprs = 1 when module is logged
into GPRS network

FS1_usb = 1 when USB cable is
connected

FS1_sd = 1 when microSD card is
installed in slot

FS1_acu = 1 when battery is connected

48

FS2_rtc_mi
n

FS2_rtc

sec

PRG_FLG2

System flags:

FS2_rtc_sec - 1Hz impulsator (1
second)

FS2_rtc_min - 1/60Hz impulsator
(1 minute)

64

2—12

2—13

14

—
ul

N

i
(9]

RTC_FSEC

RTC - fraction of second

80

int16(LoHi)

RTC_Sec

RTC - second (0 - 59)

96

int16(LoHi)

RTC_Min

RTC - minute (0 - 59)

NI ES

112

int16(LoHi)

RTC_Hour

RTC - hour (0 - 23)

)

128

int16(LoHi)

RTC_DofW

RTC - day of week (1 - Sunday, 7 -
Saturday)

144

int16(LoHi)

RTC_Day

RTC - day of month (1-31)

10

160

int16(LoHi)

RTC_Mon

RTC - month (1-12)
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Input registers/binary inputs address space (read only), access using Modbus RTU and TCP functions 2 and 4

Address Bit Name Description
Reg | Bit 15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
11 | 176 int16(LoHi) RTC_Year [RTC - year (2000-2099)
12 192 . . .
int32(LoHi) RTC Timestamp
13 208
14 224 . X . . .
int32(LoHi) ON_TMR Time in seconds since power on
15 240
16 | 256 | cT16|cTi5|cT14 | CcT13 | cT12|cT11|cTi0| cTo [ ct8 | c17 [ cTeé | c15 | cT4 | c13 | cT2 | cT1 CLOCK  |Synchronous timers flags (set for 1
program cycle)
17 272 116 115 114 113 112 I11 110 19 18 17 16 15 14 13 12 I1 BIN Binary inputs
18288 - [ - | - | - |1Q12]1011|1Q10] 109 | 198 | 107 | 1Q6 | 105 | 104 | 193 | 102 | 1qQ1 BFB Binary outputs/inputs pin state
19 | 304 int16(LoHi) AIl_raw Analog input AI1 measurement [mA]
20 | 320 int16(LoHi) AlI2_raw Analog input AI2 measurement [mA]
21 | 336 int16(LoHi) AI3_raw Analog input AI3 measurement [mA]
22 | 352 int16(LoHi) Al4_raw Analog input AI4 measurement [mA]
23 | 368 int16(LoHi) All Analz_)g |nput AI} measurement
[engineering units]
24 | 384 int16(LoHi) AI2 Analz_)g |nput AI? measurement
[engineering units]
25 | 400 int16(LoHi) AI3 Analz_)g input AI.?: measurement
[engineering units]
26 | a16 int16(LoHi) Al4 Analz_)g |nput AI‘_I measurement
[engineering units]
W = w = Alarm bits for AI1 - AI4 analog inputs:
2 o a T = S o = o o T — s ° AIx_ABOVE - measurement above
o ] =) = T o} 9 (@] o] o = T o} 9
27 | 432 i Q w o I‘ | 4 | ! 2] w o I‘ | 3 | ALM 112 20.5mA
i < @, N ~ o N o i < «, ,_.‘ - b - - - AIx_BELOW - measurement below
S I = = N - b= = I - = A - 3.5mA
< < < < AIx_DBD - measurement change higher]
w = w = than deadband
S a = o S fa) = o AlIx_Lolo - LoLo alarm flag
(o] T = (o] T =
. 2 o a E I § 3‘ . 2 o a E I § SI Alx_Lo - Lo alarm flag
28 448 ' <(‘ ml <'_I v‘ A v‘ A ' <I ml m‘ m‘ © m‘ ) ALM_I34 AlIx_Hi - Hi alarm flag
ol A - = A =T I - - I < AIx_HiHi - HiHi alarm flag
< < < <
29 | 464 int16(LoHi) AV1 raw Analog input AV1 measurement [mV]
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Input registers/binary inputs address space (read only), access using Modbus RTU and TCP functions 2 and 4

Address Bit Name Description
Reg | Bit 15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
30 | 480 int16(LoHi) AV2_raw Analog input AV2 measurement [mV]
31 | 496 int16(LoHi) AV1 AnaIc_)g |nput AV_1 measurement
[engineering units]
32 | 512 int16(LoHi) AV2 AnaIc_)g |nput AV_2 measurement
[engineering units]
Alarm bits for AV1 - AV2 analog inputs:
AVx_ABOVE - measurement above 10V
AVx_BELOW - measurement below 0V
S = a I | o | Y = a e | o | AVx_DBD - measurement change
33 | 528 ! ag|Q 9 Ya [¥Z| Y| 2[Qs ! “o| ¢ 9 Zal|ZZ|gz|(22| s ALM_V12 higher than deadband
! z 2 z I zo|zT|Z z38|z- ! <>(§ <>(£ zol|zT|Z z38|z- AVx_LoLo - LoLo alarm flag
AVx_Lo - Lo alarm flag
AVx_Hi - Hi alarm flag
AVx_HiHi - HiHi alarm flag
34 | 544 int16(LoHi) AVAKU Battery voltage [mV]
35 | 560 int16(LoHi) AVZ Power supply voltage [mV]
— — - - - - —
g o O I~ I~ T z ol I O I I el z T
o o o o o o o > > > > > > > > > c t £l bit
o o [e) [e) [e) [¢) o o [e) ounter overflow bits (set for 1 program
36 (576 | O | Al J | & &) 2 ‘ ‘ | \ ‘ ‘ ‘ ‘ | CNT_OVFL |-
2 it 3 a o i =t o o N © n < ™ o — ycle)
- C - - - - - E [ [ E [ = [ E E
= = = = = = = z z z z z z z z z
5 5 5] 5] 5] 5] 5 ) ) ) ) o o ) ) )
CKx Asynchronous timers flags (set for 1
o n < ™ ~ o program cycle)
~
37| s2| g |l g |z |lclglglc|le|lel|lelels|leele]|cC
S S I} I} ] ] S ) ) ) ) O O ) ) )
SLx_ok=1 when data block x
i~ i~ x x X X i~ ~ ~ ~ ~ ~ ~ ~ ~ ~ communication on serial port is OK
38 | 608 z‘ :,‘ :' ,:' :,‘ 2‘ 2‘ ° % ° ° ° ° ° N °
= - - - = - = 3 3 5 3 A 3 a 3 i
@ @ @ @ @ @ @ %) %) %) %) %) %) %) %) %)
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Input registers/binary inputs address space (read only), access using Modbus RTU and TCP functions 2 and 4

Address Bit Name Description
Reg | Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 V]
Program counters Cx overflow flags
3 | 62 slo|s|s|ls|s|lo|s
Program timers Tx flags
40 | 640 plrlelel=]e F
X X X X X X X
° ° ° ° ° ° ° X X X X X X X X X
I I I | | | I o ° o o o o N | 9 TSLx_ok=1 - when data block x
b b ha] ha] ] ] = i part ] ] | ] il 4 | communication on Ethernet port is OK
@ @ @ @ @ @ @ ) ) 7] 7] 0 0 ) ) 7]
2 2 2 2 o o 2 [= [= = = = = [= [= =
\'2 l‘l_? E 2 u : S O‘\ Oo\ '\I LOI m\ v\ M‘ N\ v_'I
| | | | | | |
2|2 |l |ls]ls|ls]ls|ls|E|E|E|E|E|E|E|E|E
= = [ [ = = = £ £ £ £ £ £ £ £ £ MTx bit informs about receiving data to
= = = = = = = MT2MT buffer from device, which IP
number is saved on x position on
S = 2 Q 2 N 2 2 3 Q N = IS4 a ® ~ Authorized -> IP list
43 | 688 e e e e e e e e e e e e e e e -
= = = = = = = = = = = = = = = =
o~ o~ o~ o~ o o o~ o~ o~ o~ o~ o o o~ o~ o~
[ [ [ [ = = [ [ [ [ [ = = [ [ [
= = = = = = = = = = = = = = = =
Last restart code:
. - 32 - restart after new configuration
12712032 int16(LoHi) 64 - restart after firmware update
128 - restarted by system
132 | 2112 int16(LoHi) SYG_LEV |GSM signal level [%]
133 | 2128 FIRMWARE_VER|Fj i i
int32(LoHi) Firmware version y.xx.zz (encoded in
134 [ 2144 HEX)
135 | 2160 int16(LoHi) PRG_CLINE Num_ber of program lines executed in
previous program cycle
136 | 2176 int16(LoHi) PRG_CTIME [Time of execution of previous program
cycle [ms]
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Input registers/binary inputs address space (read only), access using Modbus RTU and TCP functions 2 and 4
Address Bit Name Description
Reg | Bit 15|14|13|12|11|1o|9|s|7|5|5|4|3|2|1|o
138 | 2208 int16(LoHi) PAR 1 Parameter 1
256 | 4096 int16(LoHi) PAR_128 |Parameter 128
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11.3.2. Holding registers/binary outputs address space

Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit Name | Description
Reg Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 V]
0 0 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- Reserved
1 16 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- Reserved
S
=4 I
2 32 . . . . . . . . . . . . . . . ) SYS_FLG1 3517STOP writing 1 stops program,
. - starts program
0
o
3 48 . — | oi2|qi1|qio| o Q8 Q7 Q6 Qs Q4 Q3 Q2 Q1 BOUT Bits controlling binary outputs
1 - output set to high level, 0 - low level
4 64
int32(LoHi) CNT1 32-bit counter register
5 80
6 96
int32(LoHi) CNT2 32-bit counter register
7 112
8 128
int32(LoHi) CNT3 32-bit counter register
9 144
10 160
int32(LoHi) CNT4 32-bit counter register
11 176
12 192
int32(LoHi) CNT5 32-bit counter register
13 208
14 224
int32(LoHi) CNT6 32-bit counter register
15 240
16 256
int32(LoHi) CNT?7 32-bit counter register
17 272
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Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit | Name | Description
Reg | Bit [15]1a|3[12]1aJw] o[8[ 7]e]s]a][3]2]1]o0
18 288

int32(LoHi) CNT8 32-bit counter register
19 304
20 320

int32(LoHi) CNT9 32-bit counter register
21 336
22 352

int32(LoHi) CNT10 32-bit counter register
23 368
24 384

int32(LoHi) CNT11 32-bit counter register
25 400
26 416

int32(LoHi) CNT12 32-bit counter register
27 432
28 448

int32(LoHi) CNT13 32-bit counter register
29 464
30 480

int32(LoHi) CNT14 32-bit counter register
31 496
32 512

int32(LoHi) CNT15 32-bit counter register
33 528
34 544

int32(LoHi) CNT16 32-bit counter register
35 560
36 576

int32(LoHi) REG_CK1 [CK1 asynchronous timer - current value
37 592
38 608

int32(LoHi) REG_CK2 [CK2 asynchronous timer - current value
39 624
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Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit | Name | Description
Reg | Bit [15]1a|3[12]1aJw] o[8[ 7]e]s]a][3]2]1]o0
40 640
int32(LoHi) REG_CK3 [CK3 asynchronous timer - current value
41 656
42 672
int32(LoHi) REG_CK4 [CK4 asynchronous timer - current value
43 | 688
44 | 704
int32(LoHi) REG_CK5 [CK5 asynchronous timer - current value
45 720
46 736
int32(LoHi) REG_CK6 [CK6 asynchronous timer - current value
47 752
48 768
int32(LoHi) REG_CK7 |[CK7 asynchronous timer - current value
49 784
50 800
int32(LoHi) REG_CK8 [CK8 asynchronous timer - current value
51 816
52 832
int32(LoHi) REG_CK9 [CK9 asynchronous timer - current value
53 848
54 | 864 N
int32(LoHi) REG_CK10 CK|10 asynchronous timer - current
55 | 880 value
56 | 896 N
int32(LoHi) REG_CK11 CK|11 asynchronous timer - current
57 | 912 value
58 928 : _
int32(LoHi) REG_CK12 CK|12 asynchronous timer - current
59 | 944 value
60 960 : _
int32(LoHi) REG_CK13 CK13 asynchronous timer - current
61 976 value
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Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit | Name | Description
Reg | Bit [15]1a|3[12]1aJw] o[8[ 7]e]s]a][3]2]1]o0
62 992 : _
int32(LoHi) REG_CK14 CK|14 asynchronous timer - current
63 | 1008 value
64 1024 : _
int32(LoHi) REG_CK15 CK|15 asynchronous timer - current
65 | 1040 value
66 1056 i -
int32(LoHi) REG_CK16 CK|16 asynchronous timer - current
67 | 1072 value
68 1088 int16(LoHi) RESTART |Module restart counter
oo} ~ O n < ™M o~ -
69 1104 U‘ U‘ U‘ U‘ U‘ U| U| U‘ C1 - C8 program counters counting
X X X X X X X X inputs (active on rising edge)
(@] (@] (@] O O (@] (@] (@]
1618183880
| | | | | | | | C1 - C8 program counters resetting
70 | 1120 5 5 5 5 5 5 IS I inputs (active on 1)
"4 "4 "4 o o o« o« "4
[oe] ~ O n < ™M o~ —
71 1136 = = = = = = = = T1 - T8 program timers enable bits
=z =z =z =z =z =z =z =4 (active on 1)
w w w w w w w w
ElRIEIRIE|R[R]R
72 1152 | | | | | [ [ | T1 -_T8 program timers resetting bits
A IR BT IR I B i T (active on 1)
"4 "4 "4 o o o« o« "4
100 [ 1600 | P16 [ P15 [ P1a JPis ] P2 [PisfrPiof po [ e [ P7 [P [ ps [Pa]ps]ora]er: PFLG _ [General purpose program flags
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Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit Name | Description

Reg Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o

115 1840 | P256 | P255 | P254 | P253 | P252 | P251 | P250 | P249 | P248 | P247 | P246 | P245 | P244 | P243 | P242 | P241

116 | 1856 int16(LoHi) REG1 General purpose 16-bit register

371 | 5936 int16(LoHi) REG256 |General purpose 16-bit register
z;i i:z; int32(LoHi) DREG1 \Cliaelrllee;al purpose 32-bit register (signed
Zzz 122:2 int32(LoHi) DREG128 \Cliaelrllee;al purpose 32-bit register (signed
630 | 10080 int16(LoHi) PV_C1 C1 program counter threshold value
631 | 10096 int16(LoHi) PV_C2 C2 program counter threshold value
632 | 10112 int16(LoHi) PV_C3 C3 program counter threshold value
633 | 10128 int16(LoHi) PV_C4 C4 program counter threshold value
634 | 10144 int16(LoHi) PV_C5 C5 program counter threshold value
635 | 10160 int16(LoHi) PV_C6 C6 program counter threshold value
636 | 10176 int16(LoHi) PV_C7 C7 program counter threshold value
637 | 10192 int16(LoHi) PV_C8 C8 program counter threshold value
638 | 10208 int16(LoHi) PV_T1 T1 program timer threshold value
639 | 10224 int16(LoHi) PV_T2 T2 program timer threshold value
640 | 10240 int16(LoHi) PV_T3 T3 program timer threshold value
641 | 10256 int16(LoHi) PV_T4 T4 program timer threshold value
642 | 10272 int16(LoHi) PV_T5 TS5 program timer threshold value
643 | 10288 int16(LoHi) PV_T6 T6 program timer threshold value
644 | 10304 int16(LoHi) PV_T7 T7 program timer threshold value
645 | 10320 int16(LoHi) PV_T8 T8 program timer threshold value
646 | 10336 int16(LoHi) REG_C1 |[C1 program counter current value

102




Holding registers/binary outputs address space (read/write),
access using Modbus RTU and TCP functions: read - 1, 3; write - 5, 6, 15, 16)

Address Bit | Name | Description
Reg | Bit [15]1a|3[12]1aJw] o[8[ 7]e]s]a][3]2]1]o0
647 | 10352 int16(LoHi) REG_C2 |[C2 program counter current value
648 | 10368 int16(LoHi) REG_C3 |[C3 program counter current value
649 | 10384 int16(LoHi) REG_C4 |[C4 program counter current value
650 | 10400 int16(LoHi) REG_C5 |[C5 program counter current value
651 | 10416 int16(LoHi) REG_C6 [C6 program counter current value
652 | 10432 int16(LoHi) REG_C7 |[C7 program counter current value
653 | 10448 int16(LoHi) REG_C8 [C8 program counter current value
654 | 10464 int16(LoHi) REG_T1 |T1 program timer current value
655 | 10480 int16(LoHi) REG_T2 |T2 program timer current value
656 | 10496 int16(LoHi) REG_T3 |T3 program timer current value
657 | 10512 int16(LoHi) REG_T4 |T4 program timer current value
658 | 10528 int16(LoHi) REG_T5 |T5 program timer current value
659 | 10544 int16(LoHi) REG_T6 |T6 program timer current value
660 | 10560 int16(LoHi) REG_T7 |T7 program timer current value
661 | 10576 int16(LoHi) REG_T8 |T8 program timer current value
1024 | 16384 int16(LoHi) HR1024 Sf;‘:sr:t' purpose 16-bit register zeroed
8191 [131056 int16(LoHi) HR8191 Sf;‘:sr:t' purpose 16-bit register zeroed
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