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Hart signal superimposed on the analog current signal
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:D:“ HART box
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Controller output must not short-circuit the HART signals

Load to be powered by the controller:

RC low pass: 250 Q2+ line resistance + load of field device
HART box: 50 €2 + line resistance + load of field device
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HART transaction: data exchange between master and slave
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HART communication modes

standard command: master/slave data exchange

broadcast command: HART command received by all devices

HART communication modes
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HART telegram structure

pream ble | SD | AD | CD BC status data parity

\— 2 status bytes

byte count
HART command byte

address

start byte

Structure and elements of a HART telegram
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HART transaction:
byte per telegram: 25 message characters + 10 control characters
telegram size: 35 characters* 11 bits = 385 bits
user data rate: 25 * 8 bits / 385 bits =52%
time per bit 1/ 1200 bits/s =0.83 ms
transaction time: 385" 0.83 ms =0.325s
time per user data byte  0.32's / 25 bytes =13 ms

Transmission time of a HART telegram
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HART command 33: Read - up to 4 - transmitter variables

Master device - data in command (4 bytes):

byte 1 variable code for slot O
byte 2 variable code for slot 1
byte 3 variable code for slot 2
byte 4 variable code for slot 3

Field device - data in reply (24 bytes):

byte 1 slot O: trans mitter variable code
byte 2 units code

byte 3-6 measured value

byte 7-12  slot 1: same as for slot O

byte 13-18 slot 2: same as for slot O

byte 19-24  slot 3: same as for slot O

Example of a HART transaction
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Classes of commands Conformance classes for
for field devices master devices
1 read measured variable
universal / i . .
commands ———lla read universal information
common-pract. lg——12 write common-practice parameters
commands
device-specific 3 read device-specific information
commands -
\ 4 write selected parameters
data low 5 read and write entire data base

Classification of HART commands in classes of commands and
conformance classes

master devices: six conformance classes

field devices: three classes of commands
S Llg e S Sl 3 S sl ool Master il xS elil b oS Ly b
3 sl a8 permn 3 Jald IS ja oS S e sslind WL olastl Gb IS 2
3L e S8 Jlesl 5oty Sl calby 5 fexde Ola O pr
S e a5l s pd e Jl,l T Lt a5 15 ol Sl gmes 0T e Al Ol g
Sates G aS WS e e Ly sl ls GlaS Ol gres 65 S a5l G a stes

¢ Specific L Universal
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