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DEFI NI TI ON
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1 1 NTRODUCTI ON

It is possible to communicate via MODBUS with the DvB410
and DMB420 indicators when the RS485 pod is fitted into
an option slot.

Modbus is a Master-S|l ave based conmuni cati ons protocol
that nmeans that all nessages may only be initiated by the
Master device. In general the Master will comunicate
with one Slave device at a tinme, although it is possible
under certain circunstances for the Master to broadcast
to the entire network.

The DVB4x0 units are Sl ave devices and therefore require
to be put on a network that has a Master in order to
operate. This guide contains sufficient information in
order to program and configure the Master Mdbus device
so that paranmeters fromthe DVMB4x0 units may be accessed.
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2 DMB4XO0 CONFI GURATI ON

When the coms option pod is fitted to the unit from
power -up, there will be a communications nenu avail abl e.
There are three itens to configure.

Sl ave Baud rate (bAud)- 19.2kB or 9.6kB avail abl e
Mode (Line) - 2 wre or 4 wire available
Devi ce Address (Addr) - Network unique address 1-255
(Note that maxi mum device no. for MODBUS is 247)

The coms port settings of 1 stop bit, 1 start bit, 8
data bits and no parity is fixed and therefore nmay not be
changed.

The baud rate should be set up for the network. Although
it is theoretically possible to set different baud rates
for different devices it is recommended that one baud
rate i s chosen throughout.

The RS485 npbde determ nes the way that the network is
connected together. The 2-wire arrangenent, shown bel ow,
has both transmt and receive signals sharing the same
wires. Although this makes nost efficient use of the
connections and nakes wiring sinpler, correct operation
depends upon critical timng within the Master device. A
reply froma Slave device will occur about 5ns after the
Master has issued a nessage, therefore, the Master output
buffer needs to be disabled in tinme to prevent a data
clash and a corrupted reply fromthe Sl ave.

Mast er Tx/ Rx Mbdbus RS485 2 Wre node
devi ce
Tx/ Rx TX/ Rx Tx/ Rx
Sl ave Sl ave Sl ave
unit 1 unit 2 unit 3

If 4-wire node is chosen, the network is wired as shown
bel ow and does not have the sane critical requirenents
for Master device nessage timng as the Master has

dedi cated transmt |ines.
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Tx Mbdbus RS485 4 Wre node
Mast er
devi ce o | |
Tx || Rx Tx || Rx Tx || Rx
Sl ave Sl ave Sl ave
unit 1 unit 2 unit 3

Devi ce addresses

Each Slave unit requires a uni que address to be
programmed. |If two or nore units have the same address
on the network, both or all will respond when this
address is accessed by the Master device and a data
corruption will result. Possible addresses range from 1-
255; however, Modbus defines a maxi nrum address nunber of
247. The electrical characteristics of RS485 |[imt the
nunber of devices on a network to 32; however, buffering
t he network increases this nunber.

El ectrical Interface

Two styles of connection are avail abl e: -

Tensi on clanp connector and ri bbon cable interface. The
pi n-out assignnments are shown bel ow.

Tensich clamp
connector Rikbkon cable pin
Header
g HTH 1
. & & & @
u u RxTx
. " * * e
| 10
Tx Tx Rz Rx 100
ohm 100
Link ohm
Link

RS485 requires that the extreme ends of a network be
termnated with resistances. A termnating resistor is
incorporated within the comms pod and may be connected by
fitting a link as indicated.
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3 THE MODBUS PROTOCOL

The basi ¢ Modbus RTU protocol format for both Master and
Sl aves is as foll ows:

Sl ave Functi on Dat a Error
Addr ess Code Check

The Sl ave address is as described above.
The Function code defines the type of comms operation.
There are four function codes support ed.

Function code Descri ption
3 Read Regi ster(s) val ue
16 Wite Register(s) value
65 Request Unit id
66 Perform Sl ave action

The Data field is Function code dependent and is detailed
in the follow ng sections.

The CRC (Cyclic Redundancy Check) is a 16 bit field
transmtted al ongsi de the nessage and is used to confirm
its accuracy. The nmethod of calculation of the CRCis
contained in the Appendix to this docunent.

Page 6 of 24




X3X0-2353-01

3.1 FUNCTI ON 3 READ REQ STER

The general format for the read register request/reply
sequence is as follows (each cell represents an eight bit
byt e):

Request issued from Master

Sl ave 3 Start | Start No. No. CRC | CRC
Addr ess Addr Addr Regs Regs Low | Hi gh
Hi gh Low Hi gh Low

The Start Addr High and Low nmake up a 16 bit register
address word. Note that the index of the register
allocation table is based from1l whilst the value that is
entered in the coms nessage is zero based. For exanple,
the address of the Process Variable value stated as ‘1’
in the Register allocation table is entered as 0x0000 in
t he Mbdbus coms fi el d.

The Nunber of registers requested is limted to 8 due to
commrs buffer restrictions. Therefore the “No. Regs High”
field is always set to zero.

A single register represents a 16-bit data field and
therefore in order to access a floating-point nunber, two
consecutive registers need to be requested. The format
of the nunber returned is | EEE 754 fl oating point format.
It follows that the maxi mum nunber of floating point

val ues that can be requested in a nmessage of this type is
[imted to 4.

Format of the reply from Sl ave.

Sl ave 3 No. Regn Regn CRC | CRC
Addr ess of Hi gh Low Low | Hi gh
Bytes | val ue | val ue

The “No. O Bytes” value represents the nunber of bytes
of actual data returned. As each register is a 16-bit
nunber, the nunber of bytes value is the nunber of

regi sters requested tinmes two.

Function 3 Exanple

The Process Variable and I nput Type are to be requested
froma DMB410 addressed as device 6. The follow ng
nmessage is transmtted by the Master
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Addr Func" | Start | Start | No. No. CRC | CRC
Addr Addr | Regs Regs Low | Hi gh
Hi gh Low | High Low
6 3 0 0 0 3

Note that Start Address is zero based and that three
registers are requested, two for the floating-point
process variable and one for the input type register.

Al t hough all Sl ave devices on the network ‘hear’ the
nmessage, only device 6 responds.

Addr | Func" | No. Regn Regn | Regn+1 | Regn+1 | ReOn+2 | Regn+2 | CRC | CRC
of Hi gh Low | High Low | High Low Low | Hi gh
Byt es | val ue |val ue | val ue | val ue | val ue | val ue

6 3 6 0x41 | OxC9 | Ox00 | Ox00 | Ox00 0x01

Thi s indicates that:
Process Vari abl e val ue
| nput type

18. 25
Ther nocoupl e

0x41C90000
0x0001
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3.2 FUNCTI ON 16 WRI TE REGQ STER

The general format for the wite register request/reply
sequence is as follows (each cell represents an eight bit
byt e):

Request issued from Master.

Slave|16| Start Start No. | No. No. Reg, | Reqn CRC| CRC
Addr Addr Addr Regs |Regs |Bytes | High | Low Low|Hi gh
Hi gh Low |High| Low val ue |val ue

The Start Addr High and Low nmake up a 16 bit register
address word. Note that the index of the register
allocation table is based from1 whilst the value that is
entered in the comms nessage is zero based.

The Nunber of registers to be witten tois limted to 8
due to comms buffer restrictions. Therefore the “No.
Regs High” field is always set to zero.

Format of the reply from Sl ave.

Sl ave 16 | Start | Start No. No. CRC | CRC
Addr ess Addr Addr Regs Regs Low | Hi gh
Hi gh Low Hi gh Low

Function 16 Exanple

The Alarm Setpoint Ain Slot 1 on device 111 (Ox6F) is to
be set to 100.0. The register address for this is 59;
this corresponds to a zero based address of 58 (0Ox3A) for
the comms command. Note that for consistency all the
byt e val ues are expressed in hexadeci mal fornmat.

Addr

Func" |Start |Start | No. No. No. Reg, | Redn | Regn+1 | Regn+ | CRC
Addr | Addr | Regs | Regs of Hgh | Low | Hgh | Low |Low
Hgh | Low | Hgh | Low |Bytes |value|value|value|value

Hi gh

Ox6F

0x10 | 0x00 | Ox3A | 0x00 | 0x02 | 0x04 | 0x00 | Ox01 | Ox00 | Ox01

After setting the alarmsetpoint to 100, device 111 sends
the foll ow ng nmessage in way of acknow edgenent.

Addr Func" | Start | Start | No. No. CRC | CRC
Addr Addr | Regs Regs Low | Hi gh
Hi gh Low | Hi gh Low
Ox6F 0x10 | 0x00 | Ox3A 0 2
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3. 3 FUNCTI ON 65 REQUEST SLAVE | D

This function is used by the Master to determ ne the
identification of the Sl ave devi ce.
Request issued from Master.

Sl ave 65 Code Code CRC | CRC
Addr ess Hi gh Low Low | Hi gh

The Code Hi gh and Low is not used and should be set to
zero.

Format of the reply from Sl ave.

Sl ave |65(No. of [Product|Product| S/IW| S/IW SIW | SIW |CRC| CRC
Addr ess Bytes | Type |Variant|lssue|lssue |lssue |Issue|Low|Hi gh
(6) 0 1 2 3

The nunber of bytes reflects the nunber of data itens in
the reply and is set to 6.

The product type codes are as follows:

| NDI CATOR = 0x01
TRANSM TTER = 0x02

The Product Variant codes depend upon the product type.
The codes for the indicator series is as foll ows:

DMV3410
DMVB420

1010
2010

The four-byte software code represents the issue date of
t he instrunent software.
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3.4 FUNCTI ON 66 SLAVE ACTI ON

This function is used by the Master to cause the Slave to
perform sonme action.

Message i ssued from Master.

Sl ave 66 Code Code CRC | CRC
Addr ess Hi gh Low Low | Hi gh

The type of action is determ ned by the Code nunber.
Code High is always set to zero.

Code val ue Sl ave Action
0 Save Configuration data to E’PROM
1 Save Calibration and Configuration data to
E2PROM
2 Save User defined Area to E?PROM
3 Save RTX data to RTX E’PROM

Format of the reply from Sl ave.

Sl ave |65(|No. of |Product|Product| SIW| S/IW SIW | SIW |CRC| CRC
Addr ess Bytes | Type |Variant|lssue|lssue |lssue |Issue|Low|Hi gh
(6) 0 1 2 3

The nunber of bytes reflects the nunber of data itens in
the reply and is set to 6.

The product type codes are as follows:

| NDI CATOR = 0x01
TRANSM TTER = 0x02

The Product Variant codes depend upon the product type.
The codes for the indicator series is as follows:

DMV3410
DMV3420

1010
2010

The four-byte software code represents the issue date of
t he instrunent software.
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4 MODBUS REG STER ALLOCATI ON
The follow ng tables denote the register allocation for
DM3410 and DWMB420 instruments.

The regi ster nunbering convention begins from1 rather
than zero, however the register addresses referenced in
Section 3 require zero based addresses.

The format of the data is defined as foll ows: -

Fl oat

| nt eger Li st

Bi t map

These variables are 4 byte | EEE754 format
floating point nunbers that require two
consecutive registers. Each register
carries the nost significant and | east
significant integer respectively.

This is an integer register val ue which
contains an index which relates to a
sequential |ist of options contained
within the “Units’ heading. The first
itemin the list being zero.

This is an integer value for which
specific bits have defined functions.
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4.1.1 GENERAL PARAMETERS
REG | Descri ption For mat Units Not es
1 Process Vari abl e Fl oat °C, °F
2 |Process Variable (Is) -
3 | nput type I nt eger List rtd, tc
4 Li neari sati on i ndex I nteger List Euro, DI N, JI SC, X
4 Li neari sati on i ndex I nteger List K.J, T,RSEF N X
5 |Tenperature Units Integer List °C °F
6 | System Status Bi t map See Note 7
7 Not Al | ocat ed
8 Not Al | ocat ed
9 Not Al | ocat ed
10 |Not All ocated
11 | nput type I nteger List rtd, tc
12 Li neari sati on i ndex I nteger List Euro, DI N, JI SC, X
12 | Linearisation index Integer List K J, T,RSEFNX
13 |Tenperature Units Integer List °C, °F
14 Burn Cut I nt eger List Hi gh, Low
15 Filter Factor I nteger List none, 2s, 10s Adapti ve
16 Di Sp| ay Resol uti on I nteger List XXXX, XX. X, X. XX, X. XXX
17 Venu type I nteger List Short, Full
18 | Enable O ear Latches Integer List Fal se, true
19 |Enable Setpoint Edit Integer List Fal se, true
20 User O f set Fl oat Engi neering Units
21
22 | Passcode I'nteger 0 to 9999
23 | Not All ocated
24 | Not All ocated
25 | Not All ocated
26 | Not All ocated
27 |Not All ocated
28 | Not All ocated
29 | Not Allocated
30 | Not Allocated
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4.1.2 SLOT 1 PARAMETERS
REG | Descri ption For mat Units Not es
31 Device No. Slotl I'nteger 0- 255 3.6
32 TAG Char1l & Char 2 2*8bi t AscCii 3
33 TAG Char3 & Char 4 2*8bi t AscCili 3
34 | TAG Char5 & Char 6 2*8bi t AsCi | 3
35 TAG Char7 & Char 8 2*8bi t Ascili 3
36 TAG Char9 & Char 10 2*8bi t AscCili 3
37 Option slot contents Integer List |enpty, relay, rtx, coms
38 Rel ay A status Bi t map See Note 8 4
39 Set point A FT oat SC °F 7]
40 7]
41 Hysteresis A FI oat °C, °F Z
42 a
43 Rel ay B status Bi t map See Note 8 7]
44 Set point B FI oat G °F 7
45 7]
46 Hysteresis B Fl oat °C, °F 7
47 7
38 Retransm ssi on st atus Integer List | 4-20,0-20,0-10m 5
39 Retransm ssion | ow Fl oat °C, °F 5
40 g
41 Retransm ssi on High Fi oat °C. °F 5
42 5
43 Rt x cal. checksum I'nteger 0- 255 5, 10
44 Cal Rtx Low Fl oat m 5,10
45 5,10
46 Cal Rtx High FT oat m 5,10
47 5,10
48 Not Al | ocat ed
49 Not Al | ocat ed
50 Not Al | ocat ed
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4.1.3 SLOT 2 PARAMETERS
REG | Descri ption For mat Units Not es
51 |Device No. Slotl I'nt eger 0- 255 3.6
52 | TAG Charl & Char 2 2*8bi t AscCii 3
53 | TAG Char3 & Char 4 2*8bi t AscCili 3
54 | TAG Char5 & Char 6 2*8bit ASCi | 3
55 | TAG Char7 & Char 8 2*8bi t Ascili 3
56 | TAG Char9 & Char 10 2*8bit Ascii 3
57 |Option slot contents Integer List | enpty, relay, rtx,comms
58 |Relay A status Bi t map See Note 8 Z
59 | Setpoint A FI oat °C, °F 7
60 7
61 |Hysteresis A Fl oat °C, °F 4
62 a
63 |Relay B status Bi t map See Note 8 2
64 | Setpoint B Fl oat °C, °F 7
65 7]
66 |Hysteresis B Fl oat °C, °F 7
67 7]
58 Retransm ssi on st at us I nteger List 4- 20, 0- 20, 0- 10MA 5
59 | Retransm ssion | ow Fl oat °C, °F 5
50 5
61 | Retransm ssion High Fl oat °C, °F 5
62 5
63 |Rtx cal. checksum I'nteger 0- 255 5,10
64 |Cal Rtx Low Fl oat mA 5,10
65 5, 10
66 |Cal Rtx High Fl oat m 5,10
67 5, 10
68 | Not Allocated
69 | Not Allocated
70 | Not Allocated
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4.1.4 DI AGNCSTI C DATA
REG | Descri ption For mat Units Not es
71 | 100 ohm cal val ue FI oat 100r rdg for calibration
72
73 | 50nV cal val ue Fl oat 50nV rdg for calibration
74
75 | C) cal value FI oat CJ calibration of fset
76
77 |Calibration checksum I nt eger 0- 255
78 | Not allocated
79 | Not allocated
80 | Not allocated
81 |Isolate word Bi t map See 11 and Appendi x ?
82 |Raw Rtd resistance Fl oat W
83
84 |Raw Lead r F oat W
85
82 | Raw nV i nput FT oat -
83
84 Raw Cj tenp Fl oat °C
85
86 |Cal’'d RTD FT oat W
87
88 Cal’'d Lead r Fl oat w
89
90 |Led Data BuffO Bi t map
91 |Led Data Buffl Bi t map
92 |Led Data Buff2 Bi t map
93 | Denmanded Current Real oy
94
95 | PWM Mark tine Real s
96
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4.2 DMB420 MODBUS REG STER ALLOCATI ON

Enabl e Setpoint Edit

User O f set Fl oat Engi neering Units

Passcode I'nteger 0 to 9999

Eng| neeri ng Low Fl oat Engi neering Units
FI oat Engi neering Units

Engi neering High

Not Al | ocat ed

Not Al | ocat ed

Not Al | ocat ed

4.2.1 GENERAL PARANMETERS
REG | Descri ption For mat Units Not es
1 Pr ocess Vari abl e Fl oat Engi neering Units
2
3 | nput type I nteger List current, voltage
4 Li neari sati on i ndex I nteger List Li near, sqrt, Custom
5 Input Range I nteger List 4-20, 0-20, 0-10 13
5 Input Range I nteger List 1-5, 0-1, 0-10 14
6 | System Status Bi t map See Note 7
7 | Not Allocated
8 | Not Allocated
9 | Not Allocated
10 | Not All ocated
11 | nput type I nteger List current, voltage
12 Li neari sati on i ndex I nteger List Li near, sqrt, Custom
13 Input Range I nteger List 4-20, 0-20, 0-10 13
13 Input Range I nteger List 1-5, 0-1, 0-10 14
14 Bur n CQut I nteger List Hi gh, Low
15 Filter Factor I nteger List none, 2s, 10s Adaptive
16 Di Sp| ay Resol Uti on I nteger List XXXX, XX.X, X.XX, X.XXX
17 Menu type I nteger List Short, Full
18 Enabl e d ear Latches I nteger List Fal se, true
19 I nteger List Fal se, true
20
21
22
23
24
25
26
27
28
29
30

Not Al | ocat ed
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4.2.2 SLOT 1 PARAMETERS
As the DM3410.

4.2.3 SLOT 2 PARAMETERS
As the DM3410.
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4.2.4 DI AGNOSTI C DATA
REG | Descri ption For mat Units Not es
71 20mMA cal val ue Fl oat 20mA rdg for calibration
72
73 1V cal Va| ue Fl oat 1V rdg for calibration
74
75 10 cal val ue Fl oat 10V rdg for calibration
76
77 | Calibration checksum | nt eger 0-255
78 | Not allocated
79 | Not allocated
80 | Not allocated
81 | sol ate word Bi t map See 11 and Appendi x ?
82 | Raw Anal ogue i nput Fl oat m or Vol ts
83
84 | Not Allocated
85
86 | Cal’d Anal ogue i nput Fl oat m or Volts
87
88 | Not Allocated
89
90 |Led Data BuffO Bi t map
91 |Led Data Buffl Bi t map
92 |Led Data Buff2 Bi t map
93 | Denanded Current Real m
94
95 | PWM Mark tine Real ns

96
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Not es

1. Applicable when input type is set to RITD.

2. Applicabl e when input type is set to Thernocoupl e.

3. Applicable only for a coms option pod

4. Applicable only for a relay option pod

5. Applicable only for a current rtx option pod.

6. Valid device nunbers reside between 1 and 255. However

9.

10.

11.

12.

13.
14.

maxi mum devi ce nunber specified by the MODBUS
specification is 247.

. System Status Bitmap

BitO - | nput Sensor Fault
Bitl - Sensor Under -range
Bit2 - Sensor Over-range
Bit3 - Calibration data fault
Bit6 - ADC Processor not ready
. Alarm Status Bitmap
BitO,1 - Alarmtype(00-Of; 01-High; 10- Low, 11- On)
Bit2 - Latch Alarm (1- Alarmis | atched)
Bit3 - Invert Energisation (1-Reversed)
Bit7 - Alarm Status (1- Alarmtriggered)

Note that Bits 4,5 and 6 are undefi ned.

Type X linearisation requires that the User Defined
Area is correctly progranmed (See Appendi x?)

The current calibration data represents the
mllianps generated for a mark time of 4096uS and
8192uS respectively. The overall cycle tinme is
16.384n5. The calibration data byte is cal cul ated such
that a nodul o 256 sum of the bytes in the rtx cal data
PLUS the calibration checksumresults in OxAA

The Isolate Bitmap i s always cl eared on power up and
has the following bit allocation.

BitO - | sol ate Raw I nput
Bitl - | sol ate RTX

Bit2 - | sol ate PWM

Bit3 - Not al | ocat ed
Bit4 - | sol ate Al arns
Bits - | sol ate Displ ay
Bit6 - Not Al | ocat ed
Bit7 - | sol ate PV

TBA

Appl i cabl e when input type is selected to current.
Appl i cabl e when input type is selected to voltage.
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5 CRC CALCULATI ON

Message checking is provided using a Cyclic Redundancy
Check value that is calculated by the transmtting device
and appended to the nmessage. The receiving device
recal cul ates the CRC and conpares it with the appended
CRC generated by the transmtter. |If there has been any
corruption of the nmessage, the two CRC values will be
very unlikely to match

The CRC is started by first pre-loading a 16 bit register
to all 1's. Then a process begins of applying successive
8 bit bytes of the nessage to the current contents of the
register. Only the 8 bits of data in each character are
used for generating the CRC. Start and Stop bits and the
parity bit if one is used do not apply to the CRC

During the generation of the CRC, each 8 bit character is
exclusively ORed with the register contents. Then the
result is shifted in the direction of the |east
significant bit (LSB), with a zero filled into the nost
significant bit (MSB) position. The LSB is extracted and
examned. |If the LSB was a 1, the register is
exclusively ORed with a pre-set fixed value of 0xA001

If the LSB is 0, no exclusive OR takes place.

This process is repeated until 8 shifts have been
performed. After the last (eighth) shift, the next 8-bit
byte is exclusively ORed with the registers current val ue
and the process repeats for eight nore shifts as

descri bed above. The final contents of the register,
after all of the bytes of the nessage have been applied
is the CRC val ue.
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6 USER DEFI NED AREA

The User Defined area (UDA) is a nenory block which may
be used for a range of functions. The entire nenory area
i s downl oaded from E?ROM menory on power-up and may by
modi fi ed and saved to E?ROM usi ng Mbdbus nessages.

UDA Mbdbus | UDA used as UDA used UDA used as UDA used as

Addr Reg’ r scrat ch- pad as linear 4'" order 15'" order
interpl’'n pol ynoni al pol ynoni al

0x00 0x4000 UDAD=0x00 UDAD=0x10 UDAD=0x14 UDAD=0x1F
0x01
0x02 0x4001 X0 X0 X0
0x03
0x04 0x4002
0x05 YO A0 A0
0x06 0x4003
0x07
0x08 0x4004 X1 BO BO
0x09
0x0A 0x4005
0x0B Y1 co co
0x0C 0x4006
0x0D
0x0E 0x4007 X2 DO DO
0xO0F General Purpose
0x10 0x4008 Scr at chpad
Ox11 Y2 EO EO
0x12 0x4009
0x13
0x14 0x400A X3 X1 FO
0x15
0x16 0x400B
0x17 Y3 Al [ey]
0x18 0x400C
0x19
Ox1A 0x400D X4 Bl HO
0x1B
0x1C 0x400E
0x1D Y4 c1 10
OX1E 0x400F
Ox1F
0x20 0x4010 X5 DL Jo
0x21
0x22 0x4011
0x23 Y5 E1l KO
0x24 0x4012
0x25
0x26 0x4013 X6 X2 LO
0x27
0x28 0x4014
0x29 Y6 A2 M
Ox2A 0x4015
0x2B
0x2C 0x4016 X7 B2 NO
0x2D
Ox2E 0x4017
Ox2F Y7 c2 @
0x30 0x4018
0x31
0x32 0x4019 X8 D2 PO
0x33
0x34 0x401A
0x35 Y8 E2 X1
0x36 0x401B
0x37
0x38 0x401C X9 X3
0x39
0x3A 0x401D
0x3B Y9
0x3C 0x401E
0x3D
Ox3E 0x401F Not Used mv/ °C mv/ °C
Ox3F
0x40 0x4020
0x41
0x42 0x4021 Text area to tag linearisation characteristic
0x43
Ox44 0x4022
0x45
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The function of the UDA is defined by the first byte
within the nenory bl ock, the UDA Definition (UDAD) byte.
If the UDAD is set to zero, the UDA nmay be used to store
what ever data the user may require. A typica
application would be to store a fewlines of text to
record calibration or configuration information.

If the top nibble of UDAD is set to Ox1 then the function
of the UDAis to performlinearisation upon the

el ectrical input. The type of linearisation is defined
by the | east significant nibble in UDAD. |If the LS
nibble is zero the unit perforns a |inear interpolation
upon the X/'Y coordinate points sequentially arranged
within the UDA area. |If the electrical input is |ess
than X0, an input underange is flagged. |If the
electrical input is greater than X9, a input overrange is
flagged. The co-ordinate points may be freely all ocated
as long as the X co-ordinates are arranged in increasing
value order. A six byte tag is included in this area in
order to identify the characteristic.

If UDAD Is nibble is set to a nonzero val ue between 1 and
15, the unit perfornms a pol ynom al expansi on based upon
the data contained in the UDA. The order of polynom al
is taken as the value of the nibble. 1In order to acheive
greater flexibility and accuracy, the characteristic may
be segnmented and an individual polynom al series

al l ocated specifically to each segnent. Each set of

pol ynom al coefficients has a lowlimt at the start and
a highlimt at the end. The instrument will accept as
many pol ynom al segnents that may be fitted within the
UDA.
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| SCLATI ON OF SYSTEM FUNCTI ONS

Anal ogue | nput

/\

. 82 ] 84
Raw RTD resi stance W Raw | ead resistance W RTD I nput

Raw nmV i nput % Raw CJ Tenp°C 31| T Cinput

Apply calibration val ues
v

v
| SOLATE (Bit 0)

v v

81

88
Calibrated RTD W | calibrated Lead r W RTD 1 nput
Cal i brated nV i nput % calibrated CJ Temp°C 1| T Cinput
v v

_ Li neari se el ectrical input

| SOLATE (Bit 7)

v

Process Vari abl e

T

81

1

>
Cal ¢ Denmanded
Current

\

Format PV
dat a Process Al arm
v dat a i
| SOLATE (Bit 5) v | SOLATE (Bit 1)
i | SOLATE (Bit 4) ¢
7 93
Led data buffer~y l Demanded Current
¢ Rel ay Al arm Stat us\ig a5 l
_—T b spléaatya Led > i Convert m to
T~ PWM val ue
< Handl e Rel ay

W,

v

| SOLATE (Bit 2)
v
PYW Mar k Ti nme

v

Qut put PWM

Ener gi sati on

95

A
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