
The METER, KTU5 and PTU5x level transmitters are able to support the MODBUS RTU communication protocol
on 2 wires RS485 serial line.
With the MODBUS communication protocol you can read the level state on multiple online METER, KTU5
and PTU5x and check them through software,standards supervisory software provided by third parties or
through interface with equipment such as MODBUS PLC terminals and data processing.
The MODBUS protocol is based on a Master-Slave architecture, where requests for interrogating are
unidirectional and executed only by the master (usually a PC) to the Slave (transmitting METER, KTU5 and
PTU5x). Indeed, if the Slave does not questioned by the Master, do not send any signal. The Slave when
interviewed by the Master meet on predefined rules (defined by the MODBUS protocol) and not ever genera-
te messages on its own initiative while remaining in the passive state pending Master request.
All slave devices must have a different address in order to be recognized by the Master, if not, the whole
system may still have some problems during operation. RTU protocol is a binary code and is the most
common, besides being fast, having a message length below by almost 50% compared to the ASCI
protocol.To be able to converse with each other, the master and all slaves should have the same protocol
(RTU / ASCII), speed, stop bits and parity.
For more information you can visit the official website: www.modbus.org.
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1 MODBUS structure Protocol
The MODBUS protocol common structure that is independent of the communication type (serial, TCP/
IP) is characterized by 2 communication fields which are: data and function code.
On serial line, however, the command string consists of 4 communication fields:

• Device address;

• Function code;

• Data;

• CRC.

1.1 SlaveAddress
The field address (SlaveAddress) serves to indicate what Slave is called by Master. The valid slave
address can be between 1 and 128. Please, note that the Slaves must have different addresses. To
communicate with a slave, the Master into the address field the value of the slave address, which in
turn will use in the reply message. The values that the Master may enter inside the string are:

• 0 = address 0, or "Broadcasting", was sent to all slave who must not be answered;

• 1÷128 = free addresses for the Slave devices addressing;

1.2 FunctionCode
The function code used to indicate to the slave the request of the master, and then the operation type
to be performed, if the slave could not make this request will send an error code.
The codes that can be sent must be between 1 and 83.
To determine which functions are manageable refer to maps on the next page.

1.3 Data
The data field contains data sent from master to slave, or sent in response from Slave to Master. The
data fields are multiples of 16-bit registers (1WORD = 2byte, 1byte = 8bit). Each WORD is always
transmitted from the most significant byte. Depending on how the Slave records are set, you can view
or change values in sequence, and it’s possible if the records in question are adjacent to each other

1.4 CRC

This field is used to verify the integrity of the received message. Is calculated and attached to the
message by the transmitting station. The receiving station, as a first step, recalculate this field and
compare it with that received. Is generated in two different ways if you use the ASCII mode (LRC
Logitudinal Redundancy cheking) or, as in the case of METER/PTU5_, RTU (CRC Cyclic Redundancy
Checking).
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2 Introduction to MODBUS RTU

2.1 MODBUS RTU protocol
The MODBUS RTU protocol is faster than ASCII, and the string of communication consists of:

• T1 T2 T3 T4

• indirizzo dispositivo (1 byte)

• device address (1 byte)

• data (N x 2 byte; N = contiguous registers numbers to read or send)

• CRC (2 byte)

• T1 T2 T3 T4

“T1 T2 T3 T4”
indicates the time that must elapse before a subsequent communication to avoid collisions of messages,
the overall structure of the byte is composed of:

• 1 start bit;

• 8 data bits (transmitted from the least significant bit);

• 1 parity bit + 1 stop bit, if there is no parity bit using 2 stop bits.

2.2 EXAMPLE
To better understand the MODBUS protocol operation, the following is an example of communication
between MASTER and SLAVE:

• Master: PC;

• Slave: METER with decimal address 100 (hexadecimal 64h).

The request by the Master is to read 2 of the contiguous cells Slave to level% measure reading

2.2.1 REQUEST FROM THE MASTER

A. Address device 100 (64h)

B. 03h (read holding registers) is the MODBUS value to indicate the reading of one or more consecutive registers

C. 05h indicates the first record read (according to tables given by the manufacturer of the product)

D. 08h indicates the reading of 4 contiguous registers

E. CRC
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2.2.2 RESPONSE SLAVE (METER/PTU5_)

A. Slave address

B. function required by the Master

C. Data field No. byte

D. data required by the Master

E. CRC

Part of a METER/PTU5_ functions table, for complete tables refer to the following pages

ELBATSGNIPPAMRETEMFOTRAP

sserddaretsiger )DROW(.miD noitpircseD tinuerusaeM noitcnuF

h20 4 tnemerusaeMlevel% % h30
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3 Mappings
To enable the "system integrator" to develop a levels management software, following the mapping is
represented in the METER/KTU5/PTU5x series.

3.1 MODBUS possible functions
Modality: RTU

Parity: none (bit not sent)

Times: minimum waiting time between two successive transmissions:  time of 1 character multiplied by 3.5

Read / write:

01, 02 – “read single inputs”
03, 04 – “read holding register”
05 – “write single coil”
06 – “write single register”

Error functions management (function code + 80h)

Diagnostics: unmanaged

Information Management: field data up to 100 bytes

(*) - Available only for METER and KTU5

SGNIPPAMRETEM

sserddAsserddA
.ceD xeH )DROW(.miD noitpircseD tinuerusaeM noitcnuF

10 00 1 ecnatsiD mm h30

20 10 1 leveL mm h30

30 20 2 %leveL % h30

50 40 2 erutarepmeT C° h30

70 60 2 tuptuogolanA Am h30

90 80 2 tuptuoycneuqerfesluP zHk h30

11 A 1 )Am4(ecnatsidnoitarbilac%0 Am h30 h60

21 B 1 )Am02(ecnatsidnoitarbilac%001 Am h30 h60

51 E 1 ecnatsiddnilB mm h30 h60

61 F 1 HTniagXAM h30 h60

71 01 1 niagnezorF h30 h60

32 61 1 tneciffeocretliF s h30 h60

52 81 1 DIU h30 h60

83 52 1 )*(yaledtniopteS1LR s h30 h60

04 72 1 )*(yaledtniopteS2LR s h30 h60

34 A2 1 )1LR(yaledpmuplortnoC s h30 h60

44 B2 1 muideM h30 h60

54 C2 1 )*(edommrala1LR h30 h60
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(*) - Available only for METER and KTU5

SGNIPPAMRETEM

sserddaretsiger°1
.ceD xeH )DROW(.miD noitpircseD tinuerusaeM noitcnuF

64 D2 1 )*(ytefas1LR h30 h60

74 E2 1 )*(elbanemrala1LR h30 h60

84 F2 1 )*(edommrala2LR h30 h60

94 03 1 )*(ytefas2LR h30 h60

05 13 1 )*(elbanemrala2LR h30 h60

15 23 1 )*()1LR(edomlortnocpmuP h30 h60

25 33 1 )*()1LR(elbanelortnocpmuP h30 h60

35 43 1 )*()2LR(elbanemralacitsongaiD h30 h60

45 53 1 sutatserusaeM h30

55 63 1 egassemrorreerutarepmeT h30

65 73 1 egassemrorreohcE h30

75 83 1 egassemrorreniaG h30

85 93 1 egassemrorreecnatsiD h30

95 A3 1 edomefastuptuogolanA h30 h60

06 B3 1 )*(sutats1LR h30

16 C3 1 )*(sutats2LR h30

66 14 1 eulavnoitcnufWODNIW_F h30 h60

07 54 1 )*(tnioptes1LR % h30 h60

17 64 1 )*(tniopteS2LR % h30 h60

27 74 1 )*()1LR(tnioptesrehgihlortnocpmuP mm h30 h60

37 84 1 )1LR(tnioptesrewollortnocpmuP mm h30 h60

47 94 1 ytiraP584SRsubdoM h30 h60

57 A4 1 etarduaB584SRsubdoM h30 h60
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(*) - Available only for METER and KTU5

NOITPIRCSEDTNETNOCSDROCER

.dA.dA
.ceD xeH noitpircseD gnidaeR gnitirW

10 00 )regetnitib61(x5UTP/5UTK/RETEMehtmorfmmniecnatsidderusaeM X

20 10 )regetnitib61(x5UTP/5UTK/RETEMehtmorfmmnilevelderusaeM X

30 20 )regetnitib23(x5UTP/5UTK/RETEMehtmorf%nilevelderusaeM X

50 40 )taolftib23(rosneslatigidedisnix5UTP/5UTK/RETEMybC°nierutarepmeTderusaeM X

70 60 )taolftib23(derusaemlevelehtotgnidroccadetaluclac,AmnieulaVgolanA X

90 80 )taolftib23(zHKniycneuqerfeslupmituptuoohceehT X

11 A )regetnitib61(sretemillimni,ecnatsidnoitarbilacAm4ro%0 X X

21 B )regetnitib61(sretemillimni,ecnatsidnoitarbilacAm02ro%001 X X

51 E seodrosnesehthcihwyb,mmni,ecnatsidehtsiecnatsiddnilB
)tib61regetni(ecnatsiddnilb.nimrosnes:tluafed;erusaemton X X

61 F deecxetondluohsmetsysehttahteulavtneiciffeocnoitacifilpmaehtsiniagXAM
)tib61regetni(egassemrorrenasetareneggnissap,)552tluafed( X X

71 01 gnidulcxe)552÷1(eulavniagehtkcolbotdeenuoynehwtessiniagnezorF
)tib61regetni(000tluafed,000eulavottes,noitaludomcitamotua X X

32 61 ot0(sdnocesnidesserpxesi,eulavgnipmadmetsysehtsitneiciffeocretliF
)tib8regetni(s01tluafed;)s06 X X

52 81 noitacinummocaninoitacifitnedirosnesrofrebmunecneuqesehtsiDIU
)tib8regetni(1tluafed,krowten X X

83 52 yaleddlohserhtnoitnevretni1yalerehtsi,snidesserpxe,yaledtnioptes1LR
)tib8regetni(s0tluafed,emit X X

04 72 yaleddlohserhtnoitnevretni2yalerehtsi,snidesserpxe,yaledtnioptes2LR
)tib8regetni(s0tluafed,emit X X

34 A2 noitnevretniemityaled1yalerehtsi,snidesserpxe,)1LR(yaledpmuplortnoC
)tib8elohw(s0tluafed;lortnocpmupottess'tinehw X X

44 B2 :langisohcerosnesehtstcelfertahtepytecafrusehttcelesotdesusimuideM
)tib8regetni(epipehtnidiuqilrof8;sdilosrof6;sdiuqilrof4 X X

54 C2 yalerehthtiwdetaicossasitahtepytmralaehttesotsevres,edommrala1LR
)tib8regetni(leveltsehgihehtrof1dnaleveltsewolehtrof0:1 X X

64 D2 ton0:noitidnocmrala-nonnisutats1yalerehttesotdesusawytefas1LR
)tib8regetni(dezigreneyllamron1,dezigreneyllamron X X

74 E2 1,delbasid0:dlohserhtmrala1yalerehtelbaneotdesusielbanemrala1LR
)tib8regetni(delbane X X
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(*) - Available only for METER and KTU5

NOITPIRCSEDTNETNOCSDROCER

.dA.dA
.ceD xeH noitpircseD gnidaeR gnitirW

84 F2 yalerehthtiwdetaicossasitahtepytmralaehttesotsevres,edommrala2LR
)tib8regetni(leveltsehgihehtrof1dnaleveltsewolehtrof0:2 X X

94 03 ton0:noitidnocmrala-nonnisutats2yalerehttesotdesusawytefas2LR
)tib8regetni(dezigreneyllamron1,dezigreneyllamron X X

05 13 1,delbasid0:dlohserhtmrala2yalerehtelbaneotdesusielbanemrala2LR
)tib8regetni(delbane X X

15 23 gnitarepodetaicossa1yalerehttesotdesusi)1LR(edomlortnocpmuP
)tib8regetni(gnillifrof1dnaytpmerof0:)ytpmerognillif(citsiretcarahcpmup X X

25 33 :noitcnuflortnocpmup1yalerehtelbaneotdesusi)1LR(elbanelortnocpmuP
)tib8regetni(delbane1,delbasid0 X X

35 43 2LR(elbanemralacitsongaiD mralacitsongaid1yalerelbaneotdengisedsi)
)tib8regetni(delbane1,delbasid0:gnitroper X X

45 53
suoenatnatsnireifilpmaniaglangistupniohceehtsetacidnisutatserusaeM
regetni(noitpecerlangisohceehtretteb,gnidaerehtrewol:)552ot0(level

)tib61
X

55 63 ehtedistuosieulavderusaemehttahtsetacidniegassemrorreerutarepmeT
)tib8regetni(noitidnoclamronba1,lamron0:C°08+÷03-egnar X

65 73 0:ecnesbatpiecerlangisohcenruterehtsetacidniegassemrorreohcE
)tib8regetni(noitidnoclamronba1,lamron X

75 83
egassemrorreniaG 0(levelniagsuoenatnatsnitupnilangisohceehttahtsetacidni

ehtsdeecxe)552ot niagXAM noitidnoclamronba1,lamron0:tes)13(dlohserht
)tib8regetni(

X

85 93
nahtretaergsiecnatsidderusaemehttahtsetacidniegassemrorreecnatsiD

lamronba1,lamron0:eulavnoitarbilacecnatsidmumixamehtfo%021
)tib8regetni(noitidnoc

X

95 A3
foesacnieulavdenimretederpaottuptuoehtstsujdaedomefastuptuogolanA

tuptuoehtstsujda6;Am5.12ottuptuoehtstsujda4:gninoitcnuflamlarenega
)tib8regetni(detcudnocgnidaerfoecnanetniamhtiwdelbasid8;Am58.3

X X

06 B3 )tib8regetni(otaticcesid0;dezigrene1:sutats1LR X

16 C3 )tib8regetni(otaticcesid0;dezigrene1:sutats2LR X

66 14

sierusaemehttahtosdetcetedebotrebmunseohceevitucesnocehtsI
.dnabretlifsrotatigaanihtiw,dilavderedisnoc

retlifcitatsehtstneserperretemarapsiht,gniretlifsrotatigaehttest'noduoyfI
etaresaerced/esaercnihtdiw

X X

07 54 otgnirrefer%nidesserpxesidnaeulavdlohserht1yalerehtsitnioptes1LR
)tib8regetni(%0tluafed,%001ot0egnarlevelderusaemeht X X

17 64 otgnirrefer%nidesserpxesidnaeulavdlohserht2yalerehtsitnioptes2LR
)tib8regetni(%0tluafed,%001ot0egnarlevelderusaemeht X X

27 74 dlohserhtrehgihehtsi,%nidesserpxe,)1LR(tnioptesrehgihlortnocpmuP
)tib8regetni(%0tluafed,edomlortnocpmupnis'tinehw1yalerfoeulav X X
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NOITPIRCSEDTNETNOCSDROCER

.dA.dA
.ceD xeH noitpircseD gnidaeR gnitirW

37 84 rewol1yalerehtsi,%nidesserpxe,)1LR(tnioptesrewollortnocpmuP
)tib8regetni(%0tluafed,edomlortnocpmupnis'tinehwfoeulavdlohserht X X

47 94 ytiraP584SRSUBDOM X X

57 A4 etarduaB584SRSUBDOM X X
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