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All rights strictly reserved. No part of this document may be stored in a retrieval system, or transmitted in any form or
by any means to persons not employed by a Eurotherm group company without written permission from Eurotherm
Drives Ltd.

Although every effort has been taken to ensure the accuracy of this document it may be necessary, without notice, to
make amendments or correct omissions. Eurotherm Drives cannot accept responsibility for damage, injury, or expenses
resulting therefrom.

Author's Note
This is a preliminary manual only.
I believe it to be quite accurate, but it is at your risk!
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Please read this information BEFORE installing the equipment.

,QWHQGHG#8VHUV
This manual is to be made available to all persons who are required to install, configure or
service equipment described herein, or any other associated operation.

The information given is intended to highlight safety issues, and to enable the user to obtain
maximum benefit from the equipment.

$SSOLFDWLRQ#$UHD
The equipment described is intended for industrial (non consumer) motor speed control utilising
dc shunt machines.

3HUVRQQHO
Installation, operation and maintenance of the equipment should be carried out by qualified
personnel. A qualified person is someone who is technically competent and familiar with all
safety information and established safety practices; with the installation process, operation and
maintenance of this equipment; and with all the hazards involved.

5()(5#72#<285#0$,1#352'8&7#0$18$/#)25#63(&,),&#6$)(7<
,1)250$7,21#$%287#7+(#'(9,&(#<28#$5(#&21752//,1*

$6DIHW\#,QIRUPDWLRQ

:$55$17<
Eurotherm Drives warrants the goods against defects in design, materials and workmanship

for the period of 12 months from the date of delivery on the terms
detailed in Eurotherm Drives Standard Conditions of Sale IA058393C.

Eurotherm Drives reserves the right to change the content and product specification without notice.
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567;8#&2006#237,21#%2$5'
$#6\VWHP#2YHUYLHZ

The RS485 COMMS Option Board provides a serial data port, allowing VSDs (variable speed
drives) to be linked to form a network. Using a PLC/SCADA or other intelligent device, this
network can be continuously controlled to provide supervision and monitoring for each VSD in
the system.

With each unit under local
control, the central
supervisor performs only
periodic setpoint updating,
control sequencing and data
collection.

In the system, the
PLC/SCADA supervisor
acts as the Master, and the
VSD as the Slave.

The network of VSDs can
be set-up using just one
unit’s MMI/Operator
Station, or connection to
ConfigEd Lite (or other
suitable PC programming
tool).

7KH#%,6<1&+#3URWRFRO
The communications
protocol used comes under
the heading of Binary
Synchronous
Communications Data Link
Control (BSCDLC).

This is all part of an internationally recognised ANSI standard protocol called BISYNCH
(Binary Synchronous) and is known by the abbreviation x3.28.

This is widely used by manufacturers of computers, computer peripherals, and communications
equipment.

EI BISYNCH, the specific form of communication used, corresponds with the following full
American National Standard definition:

• ANSI Standard: x3.28, Revision: 1976

• Establishment and Termination Control Procedures Sub-category 2.5:
Two-way Alternate, Non-switched Multi-point with Centralised Operation & Fast 
Select

• Message Transfer Control Procedure Sub-category B1:
Message Associated Blocking with Longitudinal Checking & Single Acknowledgement

This is known by the abbreviation ANSI - x3.28 - 2.5 - B1.

)XUWKHU#5HDGLQJ
Manual HP022047C: Eurotherm International BISYNCH Communications Handbook.

Advantages with this type of control system

1. Multi-wire analog transmission from a central programmable
controller is replaced by a bussed digital system using serial
data transmission over differential twisted-pair wires.

2. Digital transmission is fundamentally less noise-prone than
analog methods, and the accuracy of the transmitted data is
unaffected by the transmission medium. The use of intelligent
devices at either end of the data link allows error checking to
be used. This virtually eliminates the effects of electrical noise
on data integrity. It is therefore possible to issue setpoints to
drives with much higher accuracy using this method.

3. The communication standard used allows up to 32 drives to be
connected to a single link which can be driven from a
computer serial port. Additional drives can be readily
accommodated through additional ports. Most computers are
equipped with RS232 serial ports which can be easily
converted to accommodate the RS485 standard.  Modules are
available from Eurotherm Drives to make this conversion.

4. The chosen standard and protocol are compatible with other
Eurotherm Group products.  Temperature controls, process
controls, data loggers and drives can communicate easily with
a common supervisory system.
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3URGXFW#)HDWXUHV
• Suitable for use with:

 590 software version 3.x onwards
• Hardware self-test
• connection using shielded, twisted-pair cable
• Configured using Function Block inputs
• Diagnostics using Function Block outputs
• 4-wire operation
• Software-selectable Baud Rate
• Software-selectable Slave Address
• Direct tag access for all parameters

3URGXFW#&RGH#DQG#&RQWHQWV
The Eurotherm Drives’ product is fully identified using a nine or 11 block alphanumeric code
which records how the product was assembled, and its various settings when despatched from the
factory.

The Option can be supplied with the drive product, or supplied separately:

Supplied with the 590:   590C/XXXX/X/X/X/X/1/XX/XXX

A “COMMS Option” plug-in card for use with the 590: AH385826U001

(The same option is used with all models of 590 and 591 Converter).

,QVWDOODWLRQ

:LULQJ#WKH#6\VWHP

:$51,1*$#
 %HIRUH#LQVWDOOLQJ/#HQVXUH#WKDW#WKH#GULYH#DQG#DOO#ZLULQJ#LV#HOHFWULFDOO\#LVRODWHG#DQG

FDQQRW#EH#PDGH#´OLYHµ#XQLQWHQWLRQDOO\#E\#RWKHU#SHUVRQQHO1

The RS485 Option is operated as a 4-wire system.

• A 4-wire system is suitable for use on a network in which the Master does not have or use its
tri-state capability. It permits simultaneous transmit and receive (full duplex).

The driver in an RS485 system has tri-state capability (i.e. its output can be disabled) which
allows multiple transmitters to be connected to the same bus. RS485 thus supports “multi-drop”
operation. In multi-drop systems there is always one device which is a “Master” and which sends
messages to or requests data from the “Slaves”. A Slave never initiates a communication.
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1RWH=# ,W#LV#SRVVLEOH#WR#PDNH#VHULDO#FRPPXQLFDWLRQV#RSHUDWH#ZLWKRXW#DGKHULQJ#WR#WKH#IROORZLQJ
UHFRPPHQGDWLRQV/#KRZHYHU/#WKH#UHFRPPHQGDWLRQV#ZLOO#SURPRWH#JUHDWHU#UHOLDELOLW\1

3/&26&$'$#6XSHUYLVRU
If possible, avoid using a PLC/SCADA supervisor which take its transmitter to a high impedance
state (tri-state) when idling.  If it is unavoidable, then it is essential to use properly screened
cable.

&DEOH#6SHFLILFDWLRQ
Use cable which has two twisted pairs,
with each pair individually screened as
shown.  The characteristic impedance
should be in the range 100 to 165
Ohms.

5HFRPPHQGHG#&DEOH#6SHFLILFDWLRQ

&KDUDFWHULVWLF#,PSHGDQFH 4330498Ω#DW#60530+]
&DEOH#&DSDFLWDQFH ?63S)2P

&RUH#'LDPHWHU 3167PPò#+55#$:*,

&DEOH#7\SH 7ZLVWHG#SDLU#FDEOH

5HVLVWDQFH ?443Ω2NP
6KLHOGLQJ &RSSHU#EUDLG/#RU#EUDLG#)#IRLO

1RWH=# %HOGHQ#%63:<$#FDEOH#PHHWV#WKH#DERYH#VSHFLILFDWLRQ/#EXW#WKHUH#DUH#RWKHUV1

&DEOH#5RXWLQJ
Daisy chain one Converter to the next.  The supervisor should be at one end of the run. Avoid
spurs.

(DUWKLQJ2*URXQGLQJ
Connect the screens of both pairs of wires to ground at the supervisor. If possible, connect the
supervisor’s transmitter/receiver 0V reference to earth. Connect all screens as shown in the
diagram below.

RXA RXB

RECEIVE

0V 0V

CONVERTER
(slave)

PLC/SCADA

(master)

H1 H2 H3 H4 H5 H6

TXB TXA 0V SCR RXB RXA

TRANSMIT

RECEIVE

H1 H2 H3 H4 H5 H6

TXB TXA 0V SCR RXB RXA

TRANSMIT

TRANSMIT

TXA TXB

RECEIVE

RXA : RECEIVE + RXB : RECEIVE -TXA : TRANSMIT + TXB : TRANSMIT - 

GND GND

CONVERTER
(slave)

last converter in chain

Figure 1  Typical 4-Wire Wiring Diagram for the 590 Converter

screen
insulation

outer sheath

conductors
twisted pair
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)LWWLQJ#DQG#&RQQHFWLQJ#WR#WKH#&2006#2SWLRQ#%RDUG

:$51,1*$#
 (QVXUH#WKDW#DOO#ZLULQJ#LV#LVRODWHG#DQG#WKH#GULYH#LV#GH0HQHUJLVHG1

When fitting the option board, observe static control precautions.

• Lift the terminal cover flap.

• Fit the option board to the control board on the 10-pin connector and
locating pins. Carefully press into position.

• Plug the ribbon cable into the COMMS Option Boards to connect the drive units or
PLC/SCADA.

Lower the terminal cover flap.

8VHU#&RQQHFWLRQV#WR#WKH#0DLQ#6HULDO#3RUW#+34,
The serial port on the Option allows the following RS485 links to be made.

567;8567;8567;8567;8

(OHFWULFDO#&RQQHFWLRQV 70ZLUH
GLIIHUHQWLDO

1XPEHU#RI#WUDQVPLWWHUV#DQG#WUDQVFHLYHUV
DOORZHG#SHU#GLIIHUHQWLDO#SDLU#RI#ZLUHV

65#GULYHUV
65#UHFHLYHUV

0D[LPXP#FDEOH#OHQJWK 7333IW24533#PHWUHV

7HUPLQDWRUV
• The unit logically furthest from the supervisor must must have a terminating resistor.
• All other units in the system should have the terminating resistor snipped out.

The supervisor’s receiver input should also have a terminating resistor, chosen to match the
characteristic impedance of the cable, typically 100 to 165 Ohms.

%RDUG
&RQWURO

%2$5'
&2006#237,21

6\VWHP#3RUW
+36,

$X[#6HULDO#3RUW
+35,

0DLQ#6HULDO#3RUW
+34,
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,QLWLDO#6HW0XS

&RQILJXULQJ#WKH#8<3#&RQYHUWHU
Using the MMI or other suitable PC
programming tool, the MAIN PORT P1
function block requires configuring before
the RS485 option can be used.

ConfigEd Lite is Eurotherm Drives’
Windows-based block programming
software.

Refer to Chapter 6: “Programming Your
Application” - MAIN PORT P1 in the
Product Manual for parameter details.

&RQILJXULQJ#WKH#3/&26&$'$#6XSHUYLVRU
By referring to the Parameter Specification Tables starting on page 24 you can enter the
parameter information you require.

The Parameter Specification Tables provide the information in the following way:

%ORFN#4

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

; 3; 396 0 54 [[[1[[ 522 6SHHG#6HWSRLQW

< 3< 3;< 0 54 [[[1[[ 522 6SHHG#'HPDQG

43 3$ 395 0 54 [[[1[[ 522 6SHHG#)HHGEDFN

44 3% 399 0 54 [[[1[[ 522 &XUUHQW#'HPDQG Example only

The ASCII column provides the character mnemonic (of the tag number).

MAIN PORT P1

ENABLED – [146] SRL LINK ENABLE –

0 – [138] GROUP ID (GID) –
0 – [139] UNIT ID (UID) –

ASCII – [148] PROTOCOL –
9600 – [150] BAUD RATE –

DISABLED – [152] ESP SUP. (ASCII) –
0.00% – [144] CHANGEBAND (BIN) –

ERROR REPORT [158] – 00C0

PNO.7 [142] – FFFF

PARITY [334] – EVEN

0 – [499] OPTION ADDRESS –
OPTION VERSION [303] –

00,#0HQX#0DS

4 SERIAL LEVEL

5 MAIN PORT P1

SRL lINK ENABLE

GROUP ID (GID)

UNIT ID (UID)

PROTCOL

BAUD RATE

ESP SUP. (ASCII)

CHANGEBAND (BIN)

ERROR REPORT

PNO.7

PARITY

OPTION ADDRESS

OPTION VERSION
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([SODLQLQJ#WKH#(,#%,6<1&+#'DWD#7UDQVIHU#6HTXHQFH
Data can be transferred in two formats: ASCII or Binary, i.e. a value of 100 is represented by the
three ASCII characters 1, 0, 0; or by the Binary equivalent of 100 in 16 bit data format, 0064
Hex.

$6&,,#&RPPXQLFDWLRQV
:KDW#,QIRUPDWLRQ#&DQ#,#7UDQVIHU"
The data transfer sequence in the ASCII mode offers the following facilities:

i) Parameter enquiry (known as polling)

a.  Single Parameter Poll
b.  Continuous Polling of a Parameter
c.  Sequential Polling (fast polling down the parameter list)

ii) Setting parameters (known as selection)

a.  Single Parameter Selection
b.  Continuous Selection of a Parameter
c.  Sequential Selection (fast selection down the parameter list)

1RWH=# )RU#H[DPSOHV#RI#DOO#WKH#DERYH#UHIHU#WR#´7UDQVIHUULQJ#'DWD#0#$6&,,#([DPSOH#0HVVDJHVµ/
SDJH#451

+RZ#LV#WKH#,QIRUPDWLRQ#7UDQVIHUUHG"
There are two types of data transfer message:

1. Reading information from the Converter

2. Writing information to the Converter

In both cases the supervisor must have an established connection with the device, which will then
respond. The role of master and slave exchanges during the transfer.

A message consists of a sequence of characters which we identify as

• Control Characters

• Instrument Address

• Parameter Mnemonic

• Data

1RWH=# 5HIHU#WR#´(,#%,6<1&+#0HVVDJH#3URWRFRO#0#$6&,,µ#SDJH#</#ZKHUH#WKHVH#IRXU#W\SHV#RI
FKDUDFWHU#DUH#GLVFXVVHG#LQ#GHWDLO1

The following events take place in transmitting a successful message:

• Establish Connection

• Enquiry or Set Parameter

• Response

• Further Transmission and/or Termination

(VWDEOLVK#&RQQHFWLRQ
Connection is established with a particular device by sending its  two-digit address (i.e.
INSTRUMENT ADDRESS as above).

You can set the address in the MAIN PORT P1, AUX PORT P2 and P3 SETUP menus.

(QTXLU\#RU#6HW#3DUDPHWHU
The message is either an enquiry (reading information from the Converter), or a message to set a
parameter (writing information to the Converter).
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5HVSRQVH#WR#D#C6HW#3DUDPHWHU·#0HVVDJH
The Converter will respond to a Set Parameter message in one of three ways:

1. Positive Acknowledgement (ACK)

2. Negative Acknowledgement (NAK)

3. No Reply:  Under certain circumstances the supervisor may not receive a reply from the
Converter. This could be due to any of the following reasons:

• Group/Unit address
identifiers not
recognised.

• An error (e.g. parity)
is found in one or
more of the
characters up to and
including (ENQ).

• Communications
loop failure perhaps
due to noise or
wrong Baud Rate
being selected.

• Hardware failure.

• Serial link is
disabled on the
Operator Station.

In these cases the
supervisor should be
programmed to "time-
out", i.e. wait for a
response for a short time
(160 msec minimum)
before trying again.

Figure 2  Converter
Response Sequence to an

ASCII Selection Message

)XUWKHU#7UDQVPLVVLRQ#DQG2RU#7HUPLQDWLRQ

)XUWKHU#7UDQVPLVVLRQ
If the supervisor still has an established connection with the device, you can repeat the previous
message without re-establishing connection.

In both cases, writing to or reading from the device, you can use this to re-select the previous
parameter or to select the next parameter in the parameter list. Refer to “Transferring Data -
ASCII Example Messages”, page 12 for further explanation.

7HUPLQDWLRQ#+(27,
If you wish to terminate connection with a particular device and establish connection with
another, send the 'Establish Connection' sequence preceded by the (EOT) control character, (End
Of Transmission).

 The (EOT) character  resets all devices on the data link to be responsive to the next four
characters, i.e. the (GID)(GID)(UID)(UID) address (this would be .

In 4-wire operation, an (EOT) can be sent at any time, including when the device has Master
status.

SEND
MESSAGE

PARITY CHECK

VERIFY CHECKSUM (BCC)

VERIFY THAT (C1) (C2)
ARE A VALID MNEMONIC
AND CAN BE WRITTEN TO

OK

OK

FAIL

FAIL

FAIL

FAIL

OK

MESSAGE
RECEIVED

VERIFY DATA (D1)..(Dn)
IS VALID AND NOT

OUT-OF-RANGE

OK

FAIL

(NAK)

NEGATIVE
ACKNOWLEDGEMENT

(ACK)

POSITIVE
ACKNOWLEDGEMENT

UPDATE THE
SELECTED PARAMETER

WITH THE NEW VALUE
CONTAINED IN THE

MESSAGE

No Reply

OK
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3URJUDPPHU·V#,QIRUPDWLRQ
$6&,,#+$PHULFDQ#6WDQGDUG#&RGH#IRU#,QIRUPDWLRQ#,QWHUFKDQJH,
The RS485 Option communicates using ASCII, a binary code which represents letters, digits,
and control signals (collectively called characters).

The code, originated by the American National Standards Institute (ANSI), has become a world-
wide standard for information interchange. It uses a seven bit binary word to represent all the
letters, digits, punctuation marks and control signals.

+DQGOLQJ#RI#1XPHULFDO#'DWD
(Format 21 - Free Format Numeric)

Numerical Data is transferred as a string of characters. The length of the string required to
transmit the data value is determined by the value itself, however, no leading zeros are added to
pad out the string length and trailing zeros are omitted, i.e.

1.00, 1.0, 1. or 1 is converted to 1

-2.20 or -2.2 is converted to -2.2

+DQGOLQJ#RI#6WDWXV#,QIRUPDWLRQ
(Format 23 - Hexadecimal)

Status Information is transmitted by first encoding the data into a hexadecimal format. The
length of a string is then determined by the number of characters in the encoded data. The
hexadecimal data is preceded by a ‘>‘ sign to differentiate it from numerical data.

1RWH=# +H[DGHFLPDO#UHIHUV#WR#WKH#FRPPRQ#SUDFWLFH#RI#FRXQWLQJ#WR#WKH#EDVH#RI#49#LQ#FRPSXWLQJ
UDWKHU#WKDQ#WKH#EDVH#RI#431##7KH#VL[WHHQ#CQXPEHUV·#XVHG#EHLQJ#3#WR#</#$#WR#)1##7KXV#DQ#;
ELW#E\WH#LV#UHSUHVHQWHG#E\#WZR#FKDUDFWHUV#LQ#WKH#UDQJH#33#WR#))/#ZKLOH#D#49#ELW#ZRUG#LV
UHSUHVHQWHG#E\#IRXU#FKDUDFWHUV#LQ#WKH#UDQJH#3333#WR#))))1

%ORFN#&KHFN#&KDUDFWHU#+%&&,
This is a checksum value generated by taking the exclusive OR (XOR) of the ASCII values of all
the characters transmitted after and excluding (STX) up to and including (ETX). For example,
the shaded characters are included in the (BCC) of the following message:

(EOT) (GID) (GID) (UID) (UID) (STX) (C1) (C2) (D1) (D2) (D3) (ETX) (BCC)

Example 5: Set Parameter
)RU#%HJLQQHUV=
You can calculate this easily by converting the ASCII values to
Binary and progressively adding the Binary values together,
obeying the following rules:

Referring to Example 5 again (page 15), the calculation of (BCC) becomes:

As Characters HEX ASCII Binary
(C1) 37 7 0 1 1 1 0 1 1
(C2) 31 1 0 0 0 1 0 1 1

0 1 1 0 0 0 0  (sub-total)
(D1) 33 3 0 1 1 0 0 1 1

0 0 0 0 0 1 1  (sub-total)
(D2) 30 0 0 1 1 0 0 0 0

0 1 1 0 0 1 1  (sub-total)
(D3) 2E . 0 1 0 1 1 1 0

0 0 1 1 1 0 1  (sub-total)
(ETX) 03 (ETX) 0 0 0 0 0 1 1

(BCC) E1 (RS) 0 0 1 1 1 1 0  (TOTAL)

0
0

0

+ 1
1

0

+ 1
0

1

+ 0
1

1

+
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(,#%,6<1&+#0HVVDJH#3URWRFRO#0#$6&,,
Transmission Standard : RS485

Protocol : ANSI-X3.28-2.5-B1

Data Rates : 300, 600, 1200, 2400, 4800, 9600 or 19200 Baud

Character Format : 1 start + 7 bit ASCII data + 1 parity + 1 stop bit  (10 bits)

Parity : Even

The Protocol defines the string or sequence of characters (called a Message) which must be sent
between communicating instruments to produce specific responses. The message usually
comprises:

• Control Characters

• Instrument Address

• Parameter Mnemonic

• Data

&RQWURO#&KDUDFWHUV
Control Characters are ASCII codes that define actions rather than information. Six ASCII codes
are supported:

Keyboard HEX ASCII

^B 02 (STX) Start of Text

^C 03 (ETX) End of Text

^D 04 (EOT) End of Transmission

^E 05 (ENQ) Enquiry

^F 06 (ACK) Positive Acknowledge

^U 15 (NAK) Negative Acknowledge

,QVWUXPHQW#$GGUHVV
The Converter has a two-digit address, the first digit being the “group” ID number (GID) in the
range 0 to F, the second digit is a “unit” ID number (UID) in the range 0 to F.  There are
therefore 256 different addresses from 00 to FF.

The Instrument Address (01 for example) is repeated in the message (i.e.  0011) for security as it
is not included in a Checksum.

3DUDPHWHU#0QHPRQLF
Each parameter in the Converter’s menu system is identified by a unique Tag Number.
Information is exchanged across the system by use of a two character Mnemonic that is derived
from the Tag Number.

Examples are:

81 : the SETPOINT 1 parameter from the SETPOINTS function block

3b : the I DMD. ISOLATE parameter from the CURRENT LOOP function block

1RWH=# 5HIHU#WR#3DUDPHWHU#6SHFLILFDWLRQ#7DEOHV/#SDJH#57#IRU#D#IXOO#OLVW#RI#WDJ#PQHPRQLFV1#0#VHH#WKH
$6&,,#FROXPQ1
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'DWD#+(,0%,6<1&+#3ULPH#6HW,
Information is exchanged across the system using Mnemonics. The parameters are known as the
EI-BISYNCH Prime Set.

(,0%,6<1&+#3ULPH#6HW
The following prime set parameters are supported:

0QHPRQLF0QHPRQLF0QHPRQLF0QHPRQLF 'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ $FFHVV$FFHVV$FFHVV$FFHVV
%/ %XIIHU#/HQJWK 5HWXUQV#797949#LQGLFDWLQJ#WKDW#ERWK

WUDQVPLW#DQG#UHFHLYH#EXIIHUV#DUH#7949
E\WHV#ORQJ1

5HDG#2QO\

#&, &RQILJXUDWLRQ
,QIRUPDWLRQ

5HWXUQV#7&&&49#LQGLFDWLQJ#WKDW#WKH
GULYH#VXSSRUWV#ERWK#IL[HG#DQG#YDULDEOH
OHQJWK#GDWD#IRUPDWV/#DQG#WKDW#WKH#GULYH
LV#D#VLQJOH0IXQFWLRQ#GHYLFH1

5HDG#2QO\

(( (UURU#5HSRUW 5HWXUQV#D#KH[DGHFLPDO#FRGH#WR#LQGLFDWH
WKH#VWDWXV#RI#VHULDO#OLQN#WUDQVPLVVLRQV=

:ULWLQJ#DQ\#YDOXH#WR#PQHPRQLF#((
UHVHWV#LW#WR#33&3/#L1H1#QR#HUURU1
5HIHU#WR#´5HIHUHQFHµ#0#(5525#5(3257
+((,#ODWHU#LQ#WKLV#FKDSWHU#IRU#D#OLVW#RI
FRGHV1

5HDG2:ULWH

,, ,QVWUXPHQW
,GHQWLILHU

5HWXUQV#WKH#YDOXH#RI#D#SDUDPHWHU/#WKH
GHIDXOW#YDOXH#RI#ZKLFK#LV#8<331

5HDG2:ULWH

01 0RGH#1XPEHU 5HWXUQV#D#IL[HG#YDOXH#3;&4#+WKH#IXOO
(XURWKHUP#VWDQGDUG#LV#QRW#VXSSRUWHG,1

5HDG#2QO\

93 9HUVLRQ#1XPEHU 5HWXUQV#WKH#LVVXH#QXPEHU#LQ#WKH#XSSHU
WZR#FKDUDFWHUV/#DQG#WKH#UHOHDVH#QXPEHU
LQ#WKH#ORZHU#WZR#FKDUDFWHUV1#)RU
H[DPSOH/#LVVXH#617#UHWXUQV#36371

5HDG#2QO\

In addition to the Prime Set, each drive or instrument supports an application set of parameters to
allow fast access to commonly required variables such as:

• Process variables

• Setpoints

• PI gains
All parameters can be found by polling the instrument identifier parameter and then sequenctially
polling until the instrument identifier parameter is repeated. This results in a circular list that
contains all parameters supported by the instrument.
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$6&,,#6HTXHQFH#'LDJUDPV

Protocol
Event

ESTABLISH
CONNECTION

Sender SUPERVISOR

Supervisor
Status

MASTER

Status
SLAVE SLAVE

SLAVE

SUPERVISOR

MASTER

MASTER

TERMINATION

SUPERVISOR

MASTER

SLAVE

INITIAL
ENTRY

Message Transfer

E
O
T

(ADD)

E
O
T

S
T
X

(CMD)(DATA)
E
T
X

(BCC)
NO
REPLY

A
C
K

N
A
K

(VALID)

(INVALID)

Device

SET PARAMETER RESPONSE

FURTHER SELECTION

RE-ENTRY

RE-ENTRY

DEVICE

SET PARAMETER

Figure 3  Selection Sequence for Writing Information to the Converter

Protocol
Event

ESTABLISH
CONNECTION

Sender SUPERVISOR

Supervisor
Status

MASTER

Status
SLAVE SLAVE

SUPERVISOR

MASTER

TERMINATION

SUPERVISOR

MASTER

SLAVE

INITIAL
ENTRY

RE-ENTRY

Message Transfer

E
O
T

(ADD)(CMD)
E
N
Q

E
O
T

NO
REPLY

E
O
T

S
T
X

(CMD)(DATA)
E
T
X

(BCC)

A
C
K

N
A
K

Device

ENQUIRY FURTHER ENQUIRYRESPONSE

(READ NEXT
PARAMETER)

(READ SAME

FROM LIST)

PARAMETER)

FURTHER ENQUIRY

SUPERVISOR

MASTER

SLAVE

DEVICE

MASTER

SLAVE

RE-ENTRY

ENQUIRY

Figure 4  Poll Sequence for Reading Information from the Converter
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7UDQVIHUULQJ#'DWD#0#$6&,,#([DPSOH#0HVVDJHV
The following examples show how data transfer takes place using the network, they will also
help to verify your communications if you have just finished installing the COMMS Option
Board. Many users will not become involved in generating low-level code, but for those
experienced in programming, the examples include ASCII, HEX and Control Character
information.

1RWH=# 5HIHU#WR#´&RQWURO#&KDUDFWHU#'HILQLWLRQVµ/#SDJH#4:#IRU#D#PRUH#GHWDLOHG#H[SODQDWLRQ#RI#DOO
FRQWURO#FKDUDFWHUV1

([DPSOH#4=#(,#%,6<1&+#3ULPH#6HW
1RWH=# 5HIHU#WR#´(,0%,6<1&+#3ULPH#6HWµ/#SDJH#43#IRU#D#IXOO#OLVW#RI#(,#%,6<1&+#3ULPH#6HW

PQHPRQLFV#VXSSRUWHG1

Using this set of mnemonics, you can enquire about the Converter. For instance, you could
enquire about the Instrument Identity:

(148,5<
• For software users:
 Enter the known address of the Converter (say 01), II, and that it is an

enquiry.

• For programmers, in ASCII:

(EOT) 0 0 1 1 I I (ENQ)

• For programmers, in HEX:

04 30 30 31 31 49 49 05

• As Characters - Establish Connection | Ask Question:

(EOT) (GID) GID) (UID) (UID) (C1) (C2) (ENQ)

1RWH=# 7KH#+*,',+8,',#DGGUHVV#LV#DOZD\V#HQWHUHG#WZLFH1
5HIHU#WR#µ,QVWUXPHQW#$GGUHVVµ/#SDJH#<#IRU#D#PRUH#GHWDLOHG#H[SODQDWLRQ1

5(63216(
• For software users:

The Instrument Identity will be returned, in our case 5900 (representing a 590
Converter)

• For programmers, in ASCII:

(STX) I I 5 9 0 0 (ETX) (NUL)

• For programmers, in HEX:

02 49 49 35 39 30 30 03 00

• As Characters - Valid Response:

(STX) (C1) (C2) (D1) (D2) (D3) (D4) (ETX) (BCC)

1RWH=# 7KH#%&&#FKHFNVXP#+;25,#RI#WKH#GDWD#DIWHU#DQG#H[FOXGLQJ#+67;,#XS#WR#DQG#LQFOXGLQJ#+(7;,
LV#´+18/+18/+18/+18/,µ#DQG#!333333331#5HIHU#WR#µ%ORFN#&KHFN#&KDUDFWHU#+%&&,µ/#SDJH#;#IRU#D#PRUH#GHWDLOHG
H[SODQDWLRQ1

In Example 1, connection to a new device is being made, i.e. the “Establish Connection”
information is transmitted. However, these examples can be transmitted without the “Establish
Connection” information if connection to the correct device is already established. This is shown
by Examples 3, 4, 6 & 7.
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([DPSOH#5=#7DJ#$FFHVV#+6LQJOH#3DUDPHWHU#3ROO,
Here we ask a question of a single parameter: what is the value of SETPOINT 1?

(Tag 289, SETPOINT 1, ID 81, Type INT - see the Parameter Specification Table in the Product
Manual for this information)

(148,5<
• For software users:
 Enter the known address of the Converter (say 01), 81, and that it is an

enquiry.

• For programmers, in ASCII:

(EOT) 0 0 1 1 8 1 (ENQ)

• For programmers, in HEX:

04 30 30 31 31 38 31 05

• As Characters - Establish Connection | Ask Question:

(EOT (GID) GID) (UID) (UID) (C1) (C2) (ENQ)

1RWH=# 7KH#+*,',+8,',#DGGUHVV#LV#DOZD\V#HQWHUHG#WZLFH1
5HIHU#WR#µ,QVWUXPHQW#$GGUHVVµ/#SDJH#<#IRU#D#PRUH#GHWDLOHG#H[SODQDWLRQ1

5(63216(
• For software users:

The SETPOINT 1 value will be returned, say 30. (representing 30.00%)

• For programmers, in ASCII:

(STX) 8 1 3 0 . (ETX) n

• For programmers, in HEX:

02 38 31 33 30 2E 03 6E

• As Characters - Valid Response:

(STX) (C1) (C2) (D1) (D2) (D3) (ETX) (BCC)

1RWH=# 7KH#%&&#FKHFNVXP#+;25,#RI#WKH#GDWD#DIWHU#DQG#H[FOXGLQJ#+67;,#XS#WR#DQG#LQFOXGLQJ#+(7;,
LV#´QQQQµ#DQG#!9(9(9(9(1#5HIHU#WR#µ%ORFN#&KHFN#&KDUDFWHU#+%&&,,µ/#SDJH#;#IRU#D#PRUH#GHWDLOHG
H[SODQDWLRQ1



47

567;8#&2006#2SWLRQ#%RDUG#0#+$79:543

([DPSOH#6=#7DJ#$FFHVV#+&RQWLQXRXV#3ROOLQJ#RI#D#3DUDPHWHU,
After receiving a valid response (from Example 2), you can cause the Converter to repeat that
response without having to re-establish the connection. You can use this to continuously monitor
a parameter.

(148,5<
• For software users:

 Send (NAK).

• For programmers, in ASCII:

(NAK)

• For programmers, in HEX:

15

• As Characters - Repeat Parameter:

(NAK)

5(63216(
The response will be as for Example 2, however the returned data will be an
updated value, i.e. SETPOINT 1 may now be 32. (representing 32.00%).

([DPSOH#7=#7DJ#$FFHVV#+6HTXHQWLDO#3ROOLQJ,
After receiving a valid response (from Example 2), you can cause the Converter to fetch the next
parameter from the parameter list (i.e. as given in the Parameter Specification Table in the
Product Manual). You can use this to continuously sequence through all of the Converter’s
parameters.

(148,5<
• For software users:

 Send (ACK).

• For programmers, in ASCII:

(ACK)

• For programmers, in HEX:

06

• As Characters - Scroll Mode:

(ACK)

5(63216(
The response will be as for Example 2, however the data will be for the next
parameter in the parameter list, i.e. in the case of the 590 Converter,
SETPOINT 2 at say 50. (representing 50.00%).
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([DPSOH#8=#7DJ#$FFHVV#+6LQJOH#3DUDPHWHU#6HOHFWLRQ,
Here we are writing a value to a single parameter: the value of TAKE UP 1 is 30.00%.

6(7#3$5$0(7(5
(Tag 253, TAKE  UP 1, ID 71, Type INT - see the Parameter Specification
Table for this information)

• For software users:
Enter the known address of the Converter (say 01), (STX), 71, 30. and (ETX).

• For programmers, in ASCII:

(EOT) 0 0 1 1 (STX) 7 1 3 0 . (ETX) o

• For programmers, in HEX:

04 30 30 31 31 02 37 31 33 30 2E 03 6F

• As Characters - Establish Connection  |  Data Transfer:

(EOT) (GID) (GID) (UID) (UID) (STX) (C1) (C2) (D1) (D2) (D3) (ETX) (BCC)

1RWH=# 7KH#+*,',+8,',#DGGUHVV#LV#DOZD\V#HQWHUHG#WZLFH1
5HIHU#WR#´,QVWUXPHQW#$GGUHVVµ/#SDJH#<#IRU#D#PRUH#GHWDLOHG#H[SODQDWLRQ1

7KH#%&&#FKHFNVXP#+;25,#RI#WKH#GDWD#DIWHU#DQG#H[FOXGLQJ#+67;,#XS#WR#DQG#LQFOXGLQJ#+(7;,
LV#´RRRRµ#DQG#!9)9)9)9)1#5HIHU#WR#µ%ORFN#&KHFN#&KDUDFWHU#+%&&,µ/#SDJH#;#IRU#D#PRUH#GHWDLOHG
H[SODQDWLRQ.

5(63216(
• For software users:

The response will be either (ACK), (NAK) or no reply. If (ACK), the
parameter value will be updated at the Converter.

• For programmers, in ASCII:

either (ACK), (NAK) or no reply

• For programmers, in HEX:

either 06, 15 or no reply

• As Characters:

either (ACK), (NAK) or no reply
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([DPSOH#9=#7DJ#$FFHVV#+&RQWLQXRXV#6HOHFWLRQ#RI#D#3DUDPHWHU,
You can repeat a valid selection (from Example 5) without having to re-establish connection to
the Converter. You can use this to continuously update a parameter. Lets say the new value is 35.
(representing 35.00%).

6(7#3$5$0(7(5
• For software users:

 Send (STX), 71, 35. and (ETX).

• For programmers, in ASCII:

(STX) 7 1 3 5 . (ETX) j

• For programmers, in HEX:

02 37 31 33 35 2E 03 6A

• As Characters - Data Transfer:

(STX) (C1) (C2) (D1) (D2) (D3) (ETX) (BCC)

1RWH=# 7KH#%&&#&KHFNVXP#LV#WKH#UHVXOW#RI#WKH#QHZ#YDOXH#\RX#DUH#VHQGLQJ#WR#WKH#&RQYHUWHU1
5HIHU#WR#´%ORFN#&KHFN#&KDUDFWHU#+%&&,µ/#SDJH#;#IRU#D#PRUH#GHWDLOHG#H[SODQDWLRQ1

5(63216(
The response will be as for Example 5.

([DPSOH#:=#7DJ#$FFHVV#+6HTXHQWLDO#6HOHFWLRQ,
You can also repeat a valid selection (as above) without having to re-establish the connection to
the Converter to update any other specified parameter. Lets say the next parameter you want to
update is I DMD. ISOLATE whose new value is to be ENABLED (1).

(Tag 119, I DMD. ISOLATE , ID 3b, Type BOOL - see the Parameter Specification Table for
this information)

6(7#3$5$0(7(5
• For software users:

 Send (STX), 3b, 1 and (ETX).

• For programmers, in ASCII:

(STX) 3 b 1 (ETX) `

• For programmers, in HEX:

02 33 62 31 03 60

• As Characters - Data Transfer:

(STX) (C1) (C2) (D1) (ETX) (BCC)

1RWH=# 7KH#%&&#&KHFNVXP#LV#WKH#UHVXOW#RI#WKH#QHZ#LQIRUPDWLRQ#\RX#DUH#VHQGLQJ#WR#WKH#&RQYHUWHU1

5(63216(
The response will be as for Example 5.



4:

567;8#&2006#2SWLRQ#%RDUG#0#+$79:543

5HIHUHQFH
3DUDPHWHU#7\SHV

7\SH7\SH7\SH7\SH 'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ (QFRGLQJ(QFRGLQJ(QFRGLQJ(QFRGLQJ &RPPHQWV&RPPHQWV&RPPHQWV&RPPHQWV
%22/ %RROHDQ )$/6(#######!3

758(########!4

(63#6831#+$6&,,,#HQDEOHG=
)$/6(######!3333
758(#######!3334

:LOO#DFFHSW#!3#DQG#!4
+XQOHVV#(63#6831#+$6&,,,
LV#HQDEOHG,

:25' 490ELW#%LWVWULQJ !3333##WR#!)))) :LOO#DFFHSW#OHDGLQJ#]HUR
VXSSUHVVLRQ/#H[FHSW#!3

,17 490ELW#6LJQHG#,QWHJHU 0;;;;;1##WR##;;;;;1
0;;;;1;##WR##;;;;1;
0;;;1;;##WR##;;;1;;
0;;1;;;##WR##;;1;;;
0;1;;;;##WR##;1;;;;

/HDGLQJ#]HURV#VXSSUHVVHG
XS#WR#GLJLW#EHIRUH#GHFLPDO
SRLQW1
7UDLOLQJ#]HURHV
VXSSUHVVHG#DIWHU#GHFLPDO
SRLQW1

&KDUDFWHU#'HILQLWLRQV

6WDQGDUG#&KDUDFWHU#'HILQLWLRQV
+*,', 7KH#*URXS#DGGUHVV#,GHQWLILHU#+UHSHDWHG#IRU#VHFXULW\,

+8,', 7KH#8QLW#DGGUHVV#LGHQWLILHU#+UHSHDWHG#IRU#VHFXULW\,

+&4,#+&5, 7KH#WZR#FKDUDFWHUV#RI#WKH#SDUDPHWHU#PQHPRQLF#+IURP#WKH#7DJ#QXPEHU,

+'4,11+'Q, 7KH#YDOXH#RI#WKH#UHTXHVWHG#SDUDPHWHU#+VWULQJ#PD\#EH#DQ\#OHQJWK/
GHWHUPLQHG#E\#WKH#GDWD,1

+%&&, %ORFN#&KHFN#&KDUDFWHU=#D#FKDUDFWHU#JHQHUDWHG#E\#WDNLQJ#WKH#H[FOXVLYH#25
+;25,#RI#WKH#$6&,,#YDOXHV#RI#DOO#WKH#FKDUDFWHUV#WUDQVPLWWHG#DIWHU#DQG
H[FOXGLQJ#+67;,#XS#WR#DQG#LQFOXGLQJ#+(7;,

&RQWURO#&KDUDFWHU#'HILQLWLRQV

6WDQGDUG#&RQWURO#&KDUDFWHU#'HILQLWLRQV
+67;, 6WDUW#RI#WH[W

+(7;, (QG#RI#WH[W

+(27, (QG#RI#7UDQVPLVVLRQ=#UHVHWV#DOO#LQVWUXPHQWV#RQ#WKH#OLQN#DQG#FDXVHV#WKHP#WR
H[DPLQH#WKH#QH[W#IRXU#WUDQVPLWWHG#FKDUDFWHUV#WR#VHH#LI#WKH\#FRUUHVSRQG#ZLWK
WKHLU#*URXS28QLW#DGGUHVV#LGHQWLILHUV

$OVR#VHQW#WR#WHUPLQDWH#FRPPXQLFDWLRQ#ZLWK#D#SDUWLFXODU#GHYLFH1

&RQWURO#&KDUDFWHU#'HILQLWLRQV#ZKHQ#5HDGLQJ#,QIRUPDWLRQ

+(14, ,QGLFDWHV#WKH#HQG#RI#WKH#PHVVDJH/#DQG#WKDW#LW#LV#DQ#HQTXLU\

+$&., 6HTXHQWLDO#3ROOLQJ=#ZKHQ#WUDQVPLWWHG#DIWHU#D#YDOLG#UHVSRQVH/#WKLV#IHWFKHV
GDWD#IURP#WKH#QH[W#SDUDPHWHU#LQ#WKH#SDUDPHWHU#OLVW

+1$., &RQWLQXRXV#3ROOLQJ=#ZKHQ#WUDQVPLWWHG#DIWHU#D#YDOLG#UHVSRQVH/#WKLV#IHWFKHV
GDWD#IURP#WKH#SUHYLRXVO\#UHTXHVWHG#SDUDPHWHU

+(27, 7KH#LQIRUPDWLRQ#UHFHLYHG#FRQWDLQHG#DQ#HUURU
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&RQWURO#&KDUDFWHU#'HILQLWLRQV#ZKHQ#:ULWLQJ#,QIRUPDWLRQ

#+$&., 3RVLWLYH#$FNQRZOHGJHPHQW=#WKH#PHVVDJH#ZDV#FRUUHFWO\#UHFHLYHG#DQG#WKH
SDUDPHWHU#XSGDWHG

+1$., 1HJDWLYH#$FNQRZOHGJHPHQW=#WKH#PHVVDJH#UHFHLYHG#E\#WKH#&RQYHUWHU
FRQWDLQHG#DQ#HUURU#DQG#WKH#SDUDPHWHU#ZDV#QRW#XSGDWHG

(5525#5(3257#+((,
The EI-BISYNCH Prime Set contains the EE mnemonic. This is also an output parameter in the
MAIN PORT (P1), AUX PORT (P2) and SYSTEM PORT (P3) function blocks, where the
parameter value can be read and reset. Refer to “Configuring the 590 Converter”, page 5.

The following values are returned if an enquiry (reading information from the Converter) is
performed on this Read/Write parameter.

Writing any value to this parameter will set the value to >00C0. Clearing the last error value may
be useful in seeing a repetitive error re-occurring.

9DOXH9DOXH9DOXH9DOXH 'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ'HVFULSWLRQ

!33&3 1R#HUURU

!34&: ,QYDOLG#PQHPRQLF

!35&5 &KHFNVXP#+%&&,#HUURU

!36&4 3DULW\#HUURU#RQ#UHFHLYHG#GDWD

!36&5 )UDPLQJ#RU#RYHUUXQ#HUURU

!38&; $WWHPSW#WR#ZULWH#WR#D#UHDG0RQO\#SDUDPHWHU

!3:&: ,QYDOLG#PHVVDJH#IRUPDW

!3;&; 'DWD#RXW#RI#UDQJH



4<

567;8#&2006#2SWLRQ#%RDUG#0#+$79:543

%LQDU\#&RPPXQLFDWLRQV
This mode has many similarities with the ASCII mode, and so what follows is a summary of the
differences to the ASCII mode.

Character Format
Each byte is transmitted as 11 bits rather than adapting the 10-bit format used by the ASCII
mode. The format is represented by the following:-

1 Start bit (lo)
7 Data bits (LSB first)
1 Control bit  *
1 Even parity bit (default)
1 Stop bit (hi)  * 0 = Control character,   1 = Data character

+RZ#LV#WKH#,QIRUPDWLRQ#7UDQVIHUUHG"
During serial communications, the 590 Converter acts as a slave and responds to messages sent
from the Supervisor. Messages received from the Supervisor are categorised into Main Messages
and Continuation Messages.

The Binary mode introduces several different Control and Data Characters. Refer to “EI
BISYNCH Message Protocol - Binary”, page 20.

5HVSRQVH#WR#D#C6HOHFWLRQ·#0HVVDJH
The response is very similar
to the ASCII mode but
differs in that the ASCII
(GID)/(UID) address is
replaced by the Binary
(INO), Instrument Number.
Also, the ASCII parameter
mnemonic (C1)(C2) is
replaced by the Binary
(PNO) character.

Figure 5  Converter Response Sequence to a Binary Selection Message
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FAIL
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RECEIVED
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OUT-OF-RANGE
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FAIL
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(,#%,6<1&+#0HVVDJH#3URWRFRO#0#%LQDU\
Transmission Standard : RS485 (RS422 bi-directional)

Protocol : ANSI-X3.28-2.5-B1

Data Rates : 300, 600, 1200, 2400, 4800, 9600 or 19200 Baud

Character Format : 1 start + 8 bit ASCII data + 1 parity + 1 stop bit  (10 bits)

Parity : Even

&RQWURO#&KDUDFWHU#'HILQLWLRQV
(EOT) End of Transmission (clears the line sent by the master starting of a new message)

(STX) Start of Text.

(ENQ) Enquiry (sent by the master as the last character of any type of polling message)

(ETX) End of Text (is followed by the checksum)

(ETB) End of Block (sent by the 590 instead of  (ETX) when replying to a multi
parameter enquiry. It indicates the end of a block, but not the end of a message. It
is used in replies to Enquiry Polling and Multi-parameter Polling.

(ACK) Positive Acknowledgement

(NAK) Negative Acknowledgement

'DWD#&KDUDFWHU#'HILQLWLRQV
(INO) Instrument Number (contains the address of the slave drive and is equivalent to the

combination of the GID, UID characters of the ASCII mode)

(PNO) Parameter Number (equivalent to the combination of the (C1) and (C2) characters
of the ASCII mode and is sent as a hexadecimal number rather than two ASCII
characters)

(D1), (D2)     These three characters contain both the value and the mode number.
and (D3)        Refer to “Data Format” below.

(CCC) Connection Check Control (contains the checksum of all the characters following
the (EOT) character in the message)

(BCC) Block Check Charceter (checksum value generated by taking the exclusive OR
(XOR) of the ASCII values of all characters transmitted after and excluding (STX)
up to and including (ETX).

'DWD#)RUPDW
Data values are presented in three consecutive characters, (D1), (D2) and (D3). These characters
include the mode name and value read from, or to be written to, one of the parameters.

A data character is represented by setting its MSB (bit 7). The contents of these characters are as
follows:

D1 : bits 2 [→] 6 mode number
Number format is:
0 =  XXXX
1 =  XXX.X
2 =  XX.XX
3 =  X.XXX
4 =  .XXXX

bits 0 and 1 bits 14 and 15 of the value.
D2 : bits 0 [→] 6 bits 7 to 13 of the value.
D3 : bits 0 [→] 6 bits 0 to 6 of the value.
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/LVW#RI#312#$VVLJQPHQWV
The serial link parameter numbers (PNO) include dedicated parameters, and also 16 configurable
parameters.

The 16 configurable parameters have PNO's 112 to 127 (ASCII mnemonics 70 to 7F). These can
be made to point to any TAG number, either via the MMI (PNO CONFIG), or via the serial link.

PNO's 96 to 111 (ASCII mnemonics 60 to 6F) are pointers associated with PNO's 112 to 127.

For example:

If  PNO 96 = 123, then PNO 112 will access TAG number 123.

If PNO 100 = 234, then PNO 116 will access TAG number 234

(QTXLU\#3ROOLQJ
In normal Enquiry Polling mode, block 1 is polled.

5HIHUHQFHV
HP022047C. Eurotherm International Bisynch Communications Handbook.
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7UDQVIHUULQJ#'DWD#0#%LQDU\#([DPSOH#0HVVDJHV
There are two message types:

1. Main Messages

2. Continuation Messages

0DLQ#0HVVDJHV
The main messages are in four types:

6(/(&7,21
The Supervisor writes to one parameter. The (BCC) character contains the
checksum of all characters following the (STX).

(EOT) (INO) (CCC) (STX) (PNO) (D1) (D2) (D3) (ETX) (BCC)

32//,1*
The Supervisor requests to read the value of one parameter.

(EOT) (INO) (PNO) (CCC) (ENQ)

(148,5<#32//,1*
The Supervisor requests to read all parameters in block 1 that have changed
since last read by an amount greater than or equal to CHANGEBAND (PNO 4).

(EOT) (INO) (CCC) (ENQ)

08/7,03$5$0(7(5#32//,1*
The Supervisor requests to read a given number of parameters.  That number is
referred to as the count number (CNO), it is included in the request message and
the reply will be sent by the drive, in blocks of up to 8 parameters.

(EOT) (INO) (PNO) (CNO) (CCC) (ENQ)

1RWH=# 7KH#+&&&,#LV#WKH#FKHFNVXP#RI#WKH#FKDUDFWHUV#IROORZLQJ#DQ#+(27,#DQG#LV#WKHUHIRUH#HTXDO#WR
+,12,#LQ#6HOHFWLRQ#DQG#(QTXLU\#3ROOLQJ#PHVVDJHV1

If PNO is the first in a block (i.e. 0, 8, 16, etc.) and CNO = 8, then a pseudo-Enquiry Poll is
performed on the block, controlled by PNO 7.



56

567;8#&2006#2SWLRQ#%RDUG#0#+$79:543

&RQWLQXDWLRQ#0HVVDJHV
There are two types of continuation messages sent by the Supervisor:

1(;7#+VHQG#QH[W#LWHP#IURP#D#OLVW,
Only valid if sent following a multi-parameter poll.

(ACK)

5(3($7#+UHSHDW#ODVW#UHVSRQVH,
Only valid if sent following any type of poll. It requests a repetition of the
previous response.

(NAK)

6HULDO#7UDQVPLVVLRQ#5HVSRQVHV

6(/(&7,21#0(66$*(#5(63216(#+RQH#FKDUDFWHU,
Sent after the correct reception of a Selection message.

(ACK)

)$8/7#'(7(&7,21#5(63216(#+RQH#FKDUDFWHU,
Sent in the case of detecting a fault.

(NAK) or (EOT)

32//,1*#0(66$*(#5(63216(#+PRUH#WKDQ#RQH#FKDUDFWHU,

(STX) (PNO) (D1) (D2) (D3) (ETX) (BCC)

08/7,032//,1*#0(66$*(#5(63216(#+PRUH#WKDQ#RQH#FKDUDFWHU,
The response can consist of a group of messages (blocks). The (ETX) character is only sent at
the end of the last block (as for Polling Message Response above). For other blocks, the (ETX)
is replaced by an (ETB) to indicate an end of a block rather than the end of the response.
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3DUDPHWHU#6SHFLILFDWLRQ#7DEOHV

%ORFN#3

312312312312 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

3 522 ,QVWUXPHQW#,GHQWLILHU1#6DPH#DV#$6&,,#PQHPRQLF#,,1

4 52: (UURU#UHSRUW1#6DPH#DV#$6&,,#PQHPRQLF#((

5 522 'ULYH#6RIWZDUH#9HUVLRQ#1XPEHU1

6 52: 34#2SWLRQ#6RIWZDUH#9HUVLRQ#1XPEHU1-

7 52: &KDQJH#EDQG1#,Q#DQ#HQTXLU\#SROO#RU#SVHXGR0HQTXLU\#SROO#+VHH#312#:,/#D#YDOXH#PXVW#KDYH
FKDQJHG#E\#DQ#DPRXQW#HTXDO#WR#RU#JUHDWHU#WKDQ#WKH#FKDQJH#EDQG#EHIRUH#LW#ZLOO#EH#UHSRUWHG1
&KDQJH#EDQG#LV#PHDVXUHG#LQ#WKH#VPDOOHVW#XQLWV#DSSOLFDEOH#WR#HDFK#SDUDPHWHU1##)RU#H[DPSOH/#LI
K\VWHUHVLV# #43/#WKHQ#D#SDUDPHWHU#ZLWK#RQH#GHFLPDO#SRLQW#PXVW#FKDQJH#E\#413/#DQG#D
SDUDPHWHU#ZLWK#WZR#GHFLPDO#SRLQWV#PXVW#FKDQJH#E\#3143#EHIRUH#WKH\#ZLOO#EH#UHSRUWHG1

8 52: 6HULDO#OLQN#FRQILJXUDWLRQ1

%LW#1XPEHUV1 'HVFULSWLRQ

3#0#6 3# #633
4# #933
5# #4533
6# #5733
7# #7;33
8# #<933#+GHIDXOW,
9# #4<533

7#0#48 5HVHUYHG

9 52: 34#2SWLRQ#$GGUHVV-

: 52: &RQWURO#ZRUG#IRU#PXOWL0SDUDPHWHU#SROOLQJ1#)RU#WKH#SXUSRVH#RI#PXOWL0SDUDPHWHU#SROOLQJ/#WKH
312V#DUH#DUUDQJHG#LQ#49#EORFNV#RI#;1#%LW#3#RI#WKLV#SDUDPHWHU#FRQWUROV#EORFN#3#+312#3#WR#:,/#ELW
4#FRQWUROV#EORFN#4#+312#;#WR#48,#1111#ELW#48#FRQWUROV#EORFN#48#+312#453#WR#45:,1

:KHQ#D#ELW#LV#4#+GHIDXOW,/#D#PXOWL0SDUDPHWHU#SROO#RQ#WKLV#EORFN#RSHUDWHV#QRUPDOO\/#DV#GHILQHG#LQ
UHI1#41

:KHQ#D#ELW#LV#3/#D#PXOWL0SDUDPHWHU#SROO#RQ#WKLV#EORFN#ZLWK#312# #PXOWLSOH#RI#;/#DQG#312# #;
SHUIRUPV#DQ#HQTXLU\#SROO#LQVWHDG#+D#SVHXGR0HQTXLU\#SROO,1

* Note:  for future 590 software releases.

%ORFN#4

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

; 3; 396 0 54 [[[1[[ 522 6SHHG#6HWSRLQW

< 3< 3;< 0 54 [[[1[[ 522 6SHHG#'HPDQG

43 3$ 395 0 54 [[[1[[ 522 6SHHG#)HHGEDFN

44 3% 399 0 54 [[[1[[ 522 &XUUHQW#'HPDQG

45 3& 398 0 54 [[[1[[ 522 &XUUHQW#)HHGEDFN

46 3' 4;6 0 54 [[[1[[ 522 )LHOG#'HPDQG

47 3( 4;4 0 54 [[[1[[ 522 )LHOG#)HHGEDFN

48 3) 448 0 56 [[[[[ 522 +HDOWK#:RUG

3 2YHU#6SHHG

4 0LVVLQJ#3XOVH

5 )LHOG#2YHU#&XUUHQW

6 )LQ#2YHU#7HPSHUDWXUH

7 0RWRU#2YHU#7HPSHUDWXUH

8 2YHU#9ROWV
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%ORFN#4

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

9 6SHHG#)HHGEDFN

: (QFRGHU#)DLO

; )LHOG#)DLO

< 7KUHH#3KDVH

43 3KDVH#/RFN#/RRS

44 8:36#5HFHLYH#(UURU

45 6WDOO#7ULS

46 2YHU#&XUUHQW#7ULS

47 &DO1#&DUG

48 $&&76#)DLOHG1

%ORFN#5

312#+,', 7$* '$7$#)250$7 /,0,76 $&&(66 '(6&5,37,21

'(& $6&,, %,7 $6&,, %,1$5< 0,1#72#0$;

49 43 383 0 54 [[[1[[ 522 $QDORJXH#,23#4

4: 44 384 0 54 [[[1[[ 522 $QDORJXH#,23#5

4; 45 385 0 54 [[[1[[ 522 $QDORJXH#,23#6

4< 46 386 0 54 [[[1[[ 522 $QDORJXH#,23#7

53 47 387 0 54 [[[1[[ 522 $QDORJXH#,23#8

54 48 39: 0 54 [[[1[[ 522 $FWXDO#.YH#&XUUHQW#/LPLW

55 49 394 0 54 [[[1[[ 522 $FWXDO#0YH#&XUUHQW#/LPLW

56 4: 373 0 56 [[[[[ 522

0 39; 3 6WDUW#,QSXW

0 39< 4 -RJ#,QSXW

0 3:3 5 (QDEOH#,QSXW

0 3:4 6 'LJLWDO#,QSXW#4

0 3:5 7 'LJLWDO#,QSXW#5

0 3:6 8 'LJLWDO#,QSXW#6

0 0 9 3URJUDP#6WRS#,QSXW

0 0 : &RDVW#6WRS#,QSXW

0 3:7 ; 'LJLWDO#2XWSXW#4

0 3:8 < 'LJLWDO#2XWSXW#5

0 3:9 43 'LJLWDO#2XWSXW#6

0 0 44048 5HVHUYHG

%ORFN#6

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

57 4; 363 54 [[[1[[ 05331332533133 52: $GGLWLRQDO#&XUUHQW#'HPDQG

58 4< 348 54 [[[1[[ 32533133 52: 0DLQ#&XUUHQW#/LPLW

59 4$ 3;: 54 [[[1[[ 32533133 522 .YH#&XUUHQW#&ODPS

5: 4% 3;; 54 [[[1[[ 32533133 522 0YH#&XUUHQW#&ODPS
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%ORFN#6

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

5; 4& 349 54 [[[1[[ 32533133 52: &XUUHQW#/RRS#3#*DLQ

5< 4' 34: 54 [[[1[[ 32533133 52: &XUUHQW#/RRS#,#*DLQ

63 4( 4:4 54 [[[1[[ 32433133 52: )LHOG#&XUUHQW#6HWSRLQW

64 4) 449 56 [[[[[ 522 +HDOWK#6WRUH

3 2YHU#6SHHG

4 0LVVLQJ#3XOVH

5 )LHOG#2YHU#&XUUHQW

6 )LQ#2YHU#7HPSHUDWXUH

7 0RWRU#2YHU#7HPSHUDWXUH

8 )LHOG#2YHU#9ROWV

9 6SHHG#)HHGEDFN

: (QFRGHU#)DLO

; )LHOG#)DLO

< 7KUHH#3KDVH

43 3KDVH#/RFN#/RRS

44 8:36#5HFHLYH#(UURU

45 6WDOO#7ULS

46 2YHU#&XUUHQW#7ULS

47 &DO1#&DUG

48 $&&76#)DLOHG1

%ORFN#7

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

65 53 393 54 [[[1[[ 522 %DFN#(0)

66 54 38; 54 [[[1[[ 522 $QDORJXH#7DFK

67 55 38< 54 [[[[[ 522 (QFRGHU

68 56 397 54 [[[1[[ 522 6SHHG#(UURU

69 57 465 54 [1[[[[ 06133332613333 52: 36#6HWSRLQW#5DWLR

6: 58 347 54 [[[1[[ 32533133 52: 6SHHG#/RRS#3#*DLQ

6; 59 346 54 [[1[[[ 313342#631333 52: 6SHHG#/RRS#7LPH#&RQVWDQW#+6(&,

6< 5: 56 [[[[[

494 3 324 52: $X[1#6WDUW

49; 4 324 52: $X[1#(QDEOH

51: 0 5HVHUYHG

5;; ; 324 52: ([WHUQDO#5DPS#5HVHW

5;: < 324 52: $XWR#5HVHW

446 43 522 5DPSLQJ

636 44 324 52: 5HVHW#5DPS#WR#6SHHG#)HHGEDFN
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%ORFN#8

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

73 5; 339 54 [1[[[[ 06133332613333 52: 5DWLR#4

74 5< 33: 54 [1[[[[ 06133332613333 52: 5DWLR#5

75 5$ 3;9 54 [[[1[[ 522 6HW#3RLQW#6XP#2XWSXW

76 5% 335 54 [[[1[ 314293313 52: 5DPS#$FFHO1#7LPH

77 5& 336 54 [[[1[ 314293313 52: 5DPS#'HFHO1#7LPH

78 5' 3;8 54 [[[1[[ 0 522 5DPS#2XWSXW

79 5( 374 54 [[[1[[ 04331332433133 52: 6SHHG#6HWSRLQW#7

7: 5) 56 [[[[[

3;5 3 522 'ULYH#6WDUW

3;7 4 522 'ULYH#(QDEOH

455 5 522 +HDOWK#)ODJ

458 6 522 5HDG\

7#0#: 5HVHUYHG

3:< ; 522 $W#6WDQGVWLOO

445 < 522 6WDOO#7ULS#:DUQLQJ

43#0#48 5HVHUYHG

%ORFN#9

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

7; 63 35: 54 [[[1[ 314293313 52: 6WRS#WLPH

7< 64 359 54 [[[1[ 314293313 52: 306WRS#WLPH

83 65 3<4 54 [[[1[[ 32533133 52: 306WRS#&XUUHQW#/LPLW

84 66 35< 54 [[[1[[ 32433133 52: 6WRS#=HUR#6SHHG#7KUHVKROG

85 67 338 54 [[[1[[ 04331332433133 52: 5DPS#,QSXW

86 68 433 54 [[[1[[ 05331332533133 522 6HWSRLQW#6XP#,QSXW#4

87 69 63< 54 [[[1[[ 05331332533133 52: 6HWSRLQW#6XP#,QSXW#3

88 6: 56 [[[[[

<7 3 324 52: $X[1#'LJLWDO#2XWSXW#4

<8 4 324 52: $X[1#'LJLWDO#2XWSXW#5

<9 5 324 52: $X[1#'LJLWDO#2XWSXW#6

0 6#0#: 5HVHUYHG

5<5 ; 324 52: 6LJQ#3

; < 324 52: 6LJQ#4

< 43 324 52: 6LJQ#5

44#0#48 5HVHUYHG
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%ORFN#:

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

89 6; 388 54 [[[1[[ 522 $QDORJXH#2XWSXW#4

8: 6< 389 54 [[[1[[ 522 $QDORJXH#2XWSXW#5

8; 6$ 45; 54 [[[1[[ 04331332433133 52: $X[1#$QDORJXH#2XWSXW#4

8< 6% 45< 54 [[[1[[ 04331332433133 52: $X[1#$QDORJXH#2XWSXW#5

93 6& 599 54 [[[1[[ 32433133 52: (#605DPS

94 6' 597 54 [[[1[[ 522 5DLVH#2#/RZHU#2XWSXW

95 6( 588 54 [[[1[[ 06331332633133 52: 5DLVH#2#/RZHU#5HVHW#9DOXH

96 6) 0 56 [[[[[

0 594 3 3##4 52: 5DLVH#2#/RZHU#5DLVH#,QSXW

0 595 4 3##4 52: 5DLVH2/RZHU#/RZHU#,QSXW

0 63: 5 3##4 52: 5DLVH#2#/RZHU#5HVHW

%ORFN#;

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

97 73 54; 54 [[[1[[ 04331332433133 52: -RJ#6SHHG#4

98 74 54< 54 [[[1[[ 04331332433133 52: -RJ#6SHHG#5

99 75 586 54 [[[1[[ 04331332433133 52: 7DNH#8S#4

9: 76 587 54 [[[1[[ 04331332433133 52: 7DNH#8S#5

9; 77 558 54 [[[1[[ 04331332433133 52: &UDZO#6SHHG

:4 7: 0 56 [[[[[

0 55; 3 3##4 52: -RJ#0RGH

0 55: 4 3##4 52: $X[LOLDU\#-RJ

%ORFN#<
312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

:5 7; 53; 54 [1[[[[ 06133332.613333 52: 5DWLR#3

:6 7< 63< 54 [[[1[[ 04331332.433133 52: ,QSXW#3

:7 7$ 7; 54 [[[1[[ 04331332.433133 52: 3UH0VHW#0YH#&XUUHQW#/LPLW

:8 7% 634 54 [[[1[[ 04331332.433133 52: 3UH0VHW#.YH#&XUUHQW#/LPLW

%ORFN#43

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

;3 83 436 54 [[[1[[ 0633133#2.633133 52: 9DOXH#IRU#758(#'LJLWDO#,QSXW#4

;4 84 437 54 [[[1[[ 0633133#2.633133 52: 9DOXH#IRU#)$/6(#'LJLWDO#,QSXW#4

;5 85 439 54 [[[1[[ 0633133#2.633133 52: 9DOXH#IRU#758(#'LJLWDO#,QSXW#5

;6 86 43: 54 [[[1[[ 0633133#2.633133 52: 9DOXH#IRU#)$/6(#'LJLWDO#,QSXW#5

;7 87 43< 54 [[[1[[ 0633133#2.633133 52: 9DOXH#IRU#758(#'LJLWDO#,QSXW#6

;8 88 443 54 [[[1[[ 06331332.633133 52: 9DOXH#IRU#)$/6(#'LJLWDO#,QSXW#6
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%ORFN#44

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

;; 8; 66< 54 [[[1[[ 06331332.633133 52: 9DOXH#4

;< 8< 673 54 [[[1[[ 06331332.633133 52: 9DOXH#5

<3 8$ 674 54 [[[1[[ 06331332.633133 52: 9DOXH#6

<4 8% 675 54 [[[1[[ 06331332.633133 52: 9DOXH#7

<5 8& 676 54 [[[1[[ 06331332.633133 52: 9DOXH#8

<6 8' 677 54 [[[1[[ 06331332.633133 52: 9DOXH#9

<7 8( 678 54 [[[1[[ 06331332.633133 52: 9DOXH#:

<8 8) 0 56 [[[[[

0 679 3 3##4 52: /RJLF#4

0 67: 4 3##4 52: /RJLF#5

0 67; 5 3##4 52: /RJLF#6

0 67< 6 3##4 52: /RJLF#7

0 683 7 3##4 52: /RJLF#8

0 684 8 3##4 52: /RJLF#9

0 685 9 3##4 52: /RJLF#:

0 686 : 3##4 52: /RJLF#;

%ORFN#45

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

<9 93 645 54 [[[[[ 52: 3RLQWHU#IRU#312#445

<: 94 646 54 [[[[[ 52: 3RLQWHU#IRU#312#446

<; 95 647 54 [[[[[ 52: 3RLQWHU#IRU#312#447

<< 96 648 54 [[[[[ 52: 3RLQWHU#IRU#312#448

433 97 649 54 [[[[[ 52: 3RLQWHU#IRU#312#449

434 98 64: 54 [[[[[ 52: 3RLQWHU#IRU#312#44:

435 99 64; 54 [[[[[ 52: 3RLQWHU#IRU#312#44;

436 9: 64< 54 [[[[[ 52: 3RLQWHU#IRU#312#44<

%ORFN#46

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

437 9; 653 54 [[[[[ 52: 3RLQWHU#IRU#312#453

438 9< 654 54 [[[[[ 52: 3RLQWHU#IRU#312#454

439 9$ 655 54 [[[[[ 52: 3RLQWHU#IRU#312#455

43: 9% 656 54 [[[[[ 52: 3RLQWHU#IRU#312#456

43; 9& 657 54 [[[[[ 52: 3RLQWHU#IRU#312#457

43< 9' 658 54 [[[[[ 52: 3RLQWHU#IRU#312#458

443 9( 659 54 [[[[[ 52: 3RLQWHU#IRU#312#459

444 9) 65: 54 [[[[[ 52: 3RLQWHU#IRU#312#45:
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%ORFN#47

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

445 :3 312
<9

- - - - &RQILJXUDEOH#312#3

446 :4 312
<:

- - - - &RQILJXUDEOH#312#4

447 :5 312
<;

- - - - &RQILJXUDEOH#312#5

448 :6 312
<<

- - - - &RQILJXUDEOH#312#6

449 :7 312
433

- - - - &RQILJXUDEOH#312#7

44: :8 312
434

- - - - &RQILJXUDEOH#312#8

44; :9 312
435

- - - - &RQILJXUDEOH#312#9

44< :: 312
436

- - - - &RQILJXUDEOH#312#:

%ORFN#48

312#+,',312#+,',312#+,',312#+,', 7$*7$*7$*7$* '$7$#)250$7'$7$#)250$7'$7$#)250$7'$7$#)250$7 /,0,76/,0,76/,0,76/,0,76 $&&(66$&&(66$&&(66$&&(66 '(6&5,37,21'(6&5,37,21'(6&5,37,21'(6&5,37,21

'(&'(&'(&'(& $6&,,$6&,,$6&,,$6&,, %,7%,7%,7%,7 $6&,,$6&,,$6&,,$6&,, %,1$5<%,1$5<%,1$5<%,1$5< 0,1#72#0$;0,1#72#0$;0,1#72#0$;0,1#72#0$;

453 :; 312
437

- - - - &RQILJXUDEOH#312#;

454 :< 312
438

- - - - &RQILJXUDEOH#312#<

455 :$ 312
439

- - - - &RQILJXUDEOH#312#43

456 :% 312
43:

- - - - &RQILJXUDEOH#312#44

457 :& 312
43;

- - - - &RQILJXUDEOH#312#45

458 :' 312
43<

- - - - &RQILJXUDEOH#312#46

459 :( 312
443

- - - - &RQILJXUDEOH#312#47

45: :) 312
444

- - - - &RQILJXUDEOH#312#48

* = These fields depend upon the destination TAG number
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7URXEOHVKRRWLQJ

&DXVH26\PSWRP 5HPHG\

1R#SRZHU#DW#WKH#&RQYHUWHU1 &KHFN#SRZHU#VXSSO\#WR#WKH#&RQYHUWHU1

&KHFN#DOO#ZLULQJ1 :LULQJ#WR#5;$#DQG#5;%#WHUPLQDOV#PD\#EH#WUDQVSRVHG1

1R#GDWD#LV#EHLQJ#UHFHLYHG#IURP
3/&26&$'$1

&KHFN#WKDW#WKH#&2006#2SWLRQ#ERDUG#LV#LQVWDOOHG#FRUUHFWO\1

1R#GDWD#LV#EHLQJ#UHFHLYHG#IURP
3/&26&$'$1

)LW#WKH#FRUUHFW#&2006#2SWLRQ#ERDUG#RU#VHOHFW#WKH#PDWFKLQJ#YDOXH#IRU#WKH
35272&2/#SDUDPHWHU#LQ#WKH#0$,1#3257#34#IXQFWLRQ#EORFN1

1R#GDWD#LV#EHLQJ#UHFHLYHG#IURP
3/&26&$'$1

(QDEOH#WKH#3/&26&$'$#DSSOLFDWLRQ#SURJUDP1

1R#GDWD#LV#EHLQJ#UHFHLYHG#IURP
3/&26&$'$1

&KHFN#SRZHU#IRU#DOO#HTXLSPHQW#RQ#WKH#QHWZRUN/#H1J1#56565#WR#567;8
FRQYHUWHU#RU#UHSHDWHU1

,QFRUUHFW#GDWD#IRUPDW1 &KHFN#WKH#3/&26&$'$#KDV#:#GDWD#ELWV#VHOHFWHG1

,QFRUUHFW#SDULW\1 &KHFN#WKH#3/&26&$'$#KDV#HYHQ#SDULW\#VHOHFWHG1

6HW0XS#IDXOW1 $#0$,1#3257#34#SDUDPHWHU#LV#RXW0RI0UDQJH1#6HOHFW#WKH#FRUUHFW#YDOXH#IRU
WKH#SDUDPHWHU#LQ#WKH#0$,1#3257#34#IXQFWLRQ#EORFN1

%DXG#UDWH#LQFRUUHFW1 6HW#WKH#VDPH#EDXG#UDWH#RQ#WKH#&RQYHUWHU#DQG#3/&26&$'$1

&RQYHUWHU#QRW#EHLQJ#DGGUHVVHG1 &KHFN#WKH#*,'#DQG#8,'#&RQYHUWHU#DGGUHVV#PDWFKHV#WKH#DGGUHVV#VHQW#E\
WKH#3/&26&$'$1

(5525#5(3257# #33&3
3/&26&$'$#UHFHLYHV#LQYDOLG2FRUUXSWHG
UHSO\1

&KHFN#WKH#*,'#DQG#8,'#&RQYHUWHU#DGGUHVV#LV#XQLTXH#WR#WKH#QHWZRUN1

(5525#5(3257# #33&3#-
:LULQJ#IURP#7;$27;%#LQFRUUHFW

&RUUHFW#WKH#7;$27;%#ZLULQJ1

(5525#5(3257# #34&:#-
0QHPRQLF#IURP#3/&26&$'$#QRW
UHFRJQLVHG1

6HQG#WKH#FRUUHFW#PQHPRQLF#IURP#WKH#3/&26&$'$1

(5525#5(3257# #35&5#-
&RQYHUWHU#UHFHLYHG#DQ#LQFRUUHFW
FKHFNVXP1

&KHFN#+%&&,#LI#PDQXDOO\#HQWHUHG/#RU#WU\#VHQGLQJ#WKH#PHVVDJH#DJDLQ1

(5525#5(3257# #36&4
""

&KHFN#SDULW\#VHWWLQJ#RQ#3/&26&$'$

(5525#5(3257# #36&5
)UDPLQJ#RU#RYHUUXQ#HUURU

&KHFN#QXPEHU#RI#GDWD#ELWV1

(5525#&2'(# #38&;
3/&26&$'$#WULHG#WR#ZULWH#WR#D#UHDG0
RQO\#SDUDPHWHU1

&RUUHFW#WKH#3/&26&$'$#SURJUDP#VR#WKDW#LW#GRHVQ·W#WU\#WR#ZULWH#WR#D#UHDG0
RQO\#SDUDPHWHU1

(5525#5(3257# #3:&:
,QYDOLG#PHVVDJH#IRUPDW

&RUUHFW#WKH#3/&26&$'$#WR#VHQG#WKH#FRUUHFW#IRUPDW#IRU#WKH#PHVVDJH1

(5525#&2'(# #3;&;
3/&26&$'$#VHQW#D#YDOXH#RXWVLGH#WKH
SHUPLVVLEOH#UDQJH#RI#WKH#SDUDPHWHU1

&RUUHFW#WKH#3/&26&$'$#SURJUDP#VR#WKDW#LW#GRHVQ·W#VHQG#RXW0RI0UDQJH
SDUDPHWHU#YDOXHV1

---- ,I#WKLV#LV#DQ#LQWHUPLWWHQW#SUREOHP/#LW#PD\#LQGLFDWH#SRRU#ZLULQJ#DQG2RU#SRRU#FDEOH#URXWLQJ#LQ#DQ
HOHFWULFDOO\#CQRLV\·#HQYLURQPHQW1#$OVR#FKHFN#WKDW#WHUPLQDWLQJ#UHVLVWRUV#DUH#SUHVHQW#DQG#FRUUHFWO\#VHW1
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$6&,,#7DEOH
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