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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 motor speed control.

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
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352),%860'3#&20081,&$7,216#,17(5)$&(
3URGXFW#&RGH

8<3#'&#'ULYH=

Factory fitted:

590Cxxxx/x/x/x/x/3/xx/xxx

591Cxxxx/x/x/x/x/3/xx/xxx
As a field installable option: LA467108U001 (includes AH467328U001)

953#([WHUQDO#DFFHVVHVRU\=

6204/2
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3URGXFW#)HDWXUHV
PROFIBUS-DP (DIN 19245 - 3) compliance tested.

Connection using shielded twisted -pair.

Auto-Baud search 9.6/19.2/93.75/187.5/500/1500kBaud.

Maximum of 15 Process Data parameters, selected from any of the Drives’ parameters.

Process Data parameters selected by PROFIBUS-DP-Master.

Demand Data protocol to provide random access to any parameter within the Drive.

LEDs to indicate board and communications status.

Suitable for use with:

590 software V4.3 onwards

620 software V4.8 onwards



6

352),%860'3#6/$9(#&20081,&$7,216#,17(5)$&(

,QVWDOODWLRQ

8<3
The PROFIBUS-DP-SLAVE Option Board is fitted on the site at the bottom right-hand corner of
the Drive Control Board. Note that this option board is fitted instead of the Serial Link Option
Board.

953
The 6204/2 PROFIBUS-DP-SLAVE Option Module is mounted on a terminal rail externally
from the drive and in a separate enclosure.

:$51,1*$###'2#127#,167$//#25#5(029(#7+(#237,21#%2$5'#:,7+
7+(#'5,9(#32:(5('1
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&RQQHFWLRQ

8<3
The 6-pin Phoenix connector is used to connect to the Profibus network.

 1  6 2 3  4  5

;##:##9##8##7##6##5##4

21

7HUPLQDOV
3LQ 5HIHUHQFH 0HDQLQJ

4 39H[W 6LJQDO#UHIHUHQFH#IRU#3URILEXV

5 .89'&H[W .89'&H[W283P$#VXSSO\#IRU#3URILEXV

6 %0%· 5HFHLYH27UDQVPLW0'DWD03

7 $0$· 5HFHLYH27UDQVPLW0'DWD01

8 576 )RU#FRQQHFWLQJ#UHSHDWHU

9 39H[W $V#SLQ#4

953
The 6204/2 has three terminal blocks - TBA, TBB and TBC. TBA is for making connections to
the drive; TBB is for making ground connections and TBC is for making connections to the
Profibus communications network.

TBA          TBB           TBC

;##:##9##8##7##6##5##4

21

7%$
7%%

7%&
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7HUPLQDO#%ORFN#7%$#0#'ULYH#&RQQHFWLRQ
7HUPLQDO#QR1 5HIHUHQFH 'HVFULSWLRQ

4 5;$ 5HFHLYH#GDWD#$#IURP#GULYH

5 5;% 5HFHLYH#GDWD#%#IURP#GULYH

6 7;% 7UDQVPLW#GDWD#%#WR#GULYH

7 7;$ 7UDQVPLW#GDWD#$#WR#GULYH

8 39 3RZHU#VXSSO\#UHWXUQ

9 9&& 3RZHU#VXSSO\#LQSXW

7HUPLQDO#%ORFN#7%%#0#*URXQG#&RQQHFWLRQ
7HUPLQDO#QR1 5HIHUHQFH 'HVFULSWLRQ

4 *1' (0&#JURXQG

5 *1' 3URILEXV#FDEOH#VFUHHQ

7HUPLQDO#%ORFN#7%&#0#3URILEXV#&RQQHFWLRQ
7HUPLQDO#QR1 5HIHUHQFH 'HVFULSWLRQ

4 39H[W 6LJQDO#UHIHUHQFH#IRU#3URILEXV

5 .89'&H[W .89'&H[W#2#83P$#VXSSO\#IRU#3URILEXV

6 %0%· 5HFHLYH#2#7UDQVPLW#0#'DWD#0#3

7 $0$· 5HFHLYH#2#7UDQVPLW#0#'DWD#0#1

8 576 )RU#FRQQHFWLQJ#UHSHDWHU

9 39H[W 6LJQDO#UHIHUHQFH#IRU#3URILEXV

6LJQDO6LJQDO6LJQDO6LJQDO
1DPH1DPH1DPH1DPH 953#7HUPLQDO#1XPEHU953#7HUPLQDO#1XPEHU953#7HUPLQDO#1XPEHU953#7HUPLQDO#1XPEHU 3URILEXV#0RGXOH3URILEXV#0RGXOH3URILEXV#0RGXOH3URILEXV#0RGXOH

7HUPLQDO#1XPEHU7HUPLQDO#1XPEHU7HUPLQDO#1XPEHU7HUPLQDO#1XPEHU
7;0 3414 7%$14
7;. 3415 7%$15

5;0 3416 7%$16

5;. 3417 7%$17

39 7%$18

.579 7%$19

SDLU#4

SDLU#5

SDLU#6([WHUQDO#57Y#VXSSO\

These connections should be made with twisted pairs as shown, each less than 1 metre in length.
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6FUHHQLQJ#DQG#*URXQGLQJ
Connect cable screens as shown below (repeat for all wire pairs):-

953725

7%$ 7%% 7%&

953

34
3(

%XV#7HUPLQDWLRQ
Enabled by setting switches 1 and 2 to ON  (Note - switches 3 to 8 are not used.)

;##:##9##8##7##6##5##4

21

5HSHDWHU
Terminal 5 (Terminal Block TBC on the 620) provides a TTL level signal that can be connected
to a repeater. Most repeaters automatically switch between transmitting and receiving, so do not
need this connection.  The pin in high whilst transmitting.
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'ULYH#6HW08S

8<3
There are three parameters associated with the Profibus Option. These are:

PROTOCOL

OPTION ADDRESS

OPTION VERSION

All parameters are in the SERIAL LINKS::MAIN PORT (P1) menu of the MMI.

35272&2/
The PROTOCOL parameter must be set to OPTION.

Note - when set to OPTION, the BAUD RATE parameter is ignored.

237,21#$''5(66
The OPTION ADDRESS parameter is used to specify the PROFIBUS-DP-SLAVE address for
the Drive.

Valid addresses need to be in the range 1 to 125.

If the OPTION ADDRESS parameter is changed, the Drive must be powered off then on before
the Drive will respond to the new address.

237,21#9(56,21
The OPTION VERSION parameter is a diagnostic which shows the version number of the
PROFIBUS board. If no board is fitted, 0.00 is displayed.

953
Note if using the 620 COM the Profibus card should be connected to P1.  There are four
parameters associated with the Profibus Option. These are:

SERIAL LINKS

PORT P3 

P3 MODE

P3 BAUD RATE

EI ASCII

OPTION ADDRESS

OPTION VERSION

PORT P1 (620 COM)

P1 MODE

P1 BAUD RATE

P3 MODE can be found in the SERIAL LINKS:: menu. It must be set to FIELD BUS.

36234#%$8'#5$7(
BAUD RATE can be found in the SERIAL LINKS:: menu. 38400 baud is recommended. Other
rates can be selected, but performance of the Profibus link may suffer.

237,21#$''5(66
The OPTION ADDRESS parameter is used to specify the PROFIBUS-DP-SLAVE address for
the Drive. It can be found in the SERIAL LINKS::EI ASCII menu.
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Valid  PROFIBUS addresses are in the range 1 to 125.

If the OPTION ADDRESS parameter is changed, the Drive must be powered off and then on
before the Drive will respond to the new address.

237,21#9(56,21
OPTION VERSION is a diagnostic which shows the version number of the PROFIBUS board. It
can be found in the SERIAL LINKS::EI ASCII menu. If no board is fitted, 0.00 is displayed.
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&RQILJXUDWLRQ

8<3
All configuration, other than setting the PROTOCOL and OPTION ADDRESS within the Drive,
is done via the Profibus-DP-Master. During the start-up phase, the Profibus-DP-Master will
check that the Profibus-DP-Slave at the requested address is of the required type. If it is,
Configuration Data and User Parameter Data are downloaded.

953
All configuration, other than setting the P3 MODE, BAUD RATE and OPTION ADDRESS
within the Drive, is done via the Profibus-DP-Master. During the start-up phase, the Profibus-
DP-Master will check that the Profibus-DP-Slave at the requested address is of the required type.
If it is, Configuration Data and User Parameter Data are downloaded.

,GHQWLILFDWLRQ#1XPEHU#+,GHQWB1XPEHU,
The registered Identification Number for this option board is:

0x3245  (12869 decimal)

&RQILJXUDWLRQ#'DWD#+&IJB'DWD,
The Configuration Data (Cfg_Data) is used to specify the number of parameters that are to be
read and written as part of the cyclic Data Exchange.

The Data Exchange either consists of just Process Data or Demand Data and Process Data.
Process Data is the fixed set of parameters that are to be transferred each cycle. Demand Data is
8 reserved bytes (octets) to support a messaging system, allowing random access to any
parameter within the drive. This is described in the following chapter.

0

0 7

3

8 11

OR

Process Data (2 Parameters)Demand Data
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To enable the Demand Data feature, the first byte of Cfg_Data is set to 0x73 (115 decimal). The
number of Inputs and Outputs in the Process Data is defined by setting bytes to either 0x50 (80
decimal) or 0x60 (96 decimal).

,QGH[

#+1R#'HPDQG
'DWD,

,QGH[

+:LWK#'HPDQG
'DWD,

,GHQWLILHU#%\WH

++H[DGHFLPDO,

$FWLRQ

0 3 3[:6 (QDEOH#'HPDQG#'DWD

3 4 3[83 5HDG#4VW#3DUDPHWHU

3[93 :ULWH#4VW#3DUDPHWHU

4 5 3[83 5HDG#5QG#3DUDPHWHU

3[93 :ULWH#5QG#3DUDPHWHU

HWF HWF HWF HWF

44 45 3[83 5HDG#45WK#3DUDPHWHU

3[93 :ULWH#45WK#3DUDPHWHU

For example:

,QGH[ 'DWD 0HDQLQJ

3 3[83 4VW#3DUDPHWHU#,QSXW##+1R#'HPDQG#'DWD,

4 3[83 5QG#3DUDPHWHU#,QSXW

5 3[93 6UG#3DUDPHWHU#2XWSXW

6 3[93 7WK#3DUDPHWHU#2XWSXW

The supported Identifier Byte formats are defined by the Profibus Standard to have the following
meaning:

,GHQWLILHU ,QSXW22XWSXW /HQJWK )RUPDW &RQVLVWHQF\

3[83 ,QSXW 4 :RUG 1RQH

3[93 2XWSXW 4 :RUG 1RQH

3[:6 ,Q#DQG#2XW 7 :RUG 1RQH

Note - all parameter values are transferred as Words (2 octets).

#8VHU#3DUDPHWHU#'DWD#+8VUB3UPB'DWD,
The User_Prm_Data is used to specify the Tag numbers of the parameters that are to be read or
written as Process Data. Each parameter is represented by 2 bytes in the User_Prm_Data, these
specify the Tag number in High-Byte/Low-Byte order.

The first 3 bytes of the Usr_Prm_Data are reserved for the future implementation of the DPV1
Profibus extensions.  These must be set to zero.  The High-Byte of the first Tag number must be
in the 4th byte.

The User_Prm_Data must always be 33 Bytes long. If less than 15 parameters are to be included
in the Process Data then the terminating Tag number must be 0 (Zero).

The number of Tags must match the number of Inputs and Output that are declared to be in the
Process Data by the Cfg_data.
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,QGH[ 'DWD 3DUDPHWHU

3 3

4 3 5HVHUYHG#IRU#'394

5 3

6 +LJK0%\WH 4VW

7 /RZ0%\WH

8 +LJK0%\WH 5QG

9 /RZ0%\WH

: +LJK0%\WH 6UG

; /RZ0%\WH

HWF HWF HWF

64 +LJK0%\WH 48WK

65 /RZ0%\WH

For example:

,QGH[ 'DWD#++H[DGHFLPDO, 3DUDPHWHU

3 3

4 3 5HVHUYHG

5 3

6 3[33 7DJ#1XPEHU#88

7 3[6:

8 3[33 7DJ#1XPEHU#89

9 3[6;

: 3[34 7DJ#1XPEHU#5;;

; 3[53

< 3[33 7HUPLQDWH

43 3[33



45

352),%860'3#6/$9(#&20081,&$7,216#,17(5)$&(

'HPDQG#'DWD#3URWRFRO

Demand Data is a sub-protocol using the first 8 bytes (octets) in both the request and response
message of the cyclic Data Exchange. It allows random read/write access to any parameter within
the Drive. It is enabled by the Profibus-DP- Master setting the first byte of the Cfg_Data to 0x73.
(See page 9 for Configuration.)

The sub-protocol consists of 3 parts:

Command

Parameter reference (Tag Number)

Parameter value or error code

Byte
0 1 2 3 4 5 6 7

ReservedCmd/Tag Value

Bit

Reserved

010111215

Command Parameter Tag Number

&RPPDQG
The command field in the request message selects the required operation. This is either None,
Read or Write.

The command field in the response message either confirms that no operation has been
requested, indicates that a Read or Write request has been completed successfully or indicates
that a Read or Write request has failed.

Valid values for the command field are:

&RPPDQG 5HTXHVW#+0DVWHU#WR#6ODYH, 5HVSRQVH#+6ODYH#WR#0DVWHU,

3 1R#&RPPDQG $FNQRZOHGJH#1R#&RPPDQG

4 5HDG#5HTXHVW $FNQRZOHGJH#7UDQVIHU

5 :ULWH#5HTXHVW 00

: 00 5HMHFW#5HTXHVW
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The valid Request/Response command pairs are:

5HTXHVW#&RPPDQG 5HVSRQVH#&RPPDQG

3 3

4 4#RU#:

5 4#RU#:

3DUDPHWHU#7DJ#1XPEHU
The Parameter Tag Number is the unique reference to a parameter within the Drive. These are
listed in the 590 and 620 Product Manuals.

9DOXH#2#(UURU#&RGH
The Value/Error Code field is used to receive a Read value, send a Write value or receive an
error code.

The Value is a signed or unsigned 16-bit integer. The scaling for each parameter is described in
the Product Manual for the host Drive.

If the Response Command is 7, i.e. the request has been rejected, this field contains the error
code.

These are:

(UURU#&RGH 0HDQLQJ

3 ,QYDOLG#7DJ#1XPEHU

4 5HDG#2QO\#3DUDPHWHU

5 9DOXH#8QGHU22YHU05DQJH
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3HUIRUPDQFH
The Eurotherm implementation of Profibus for existing products uses an internal (serial)
communications link between the Profibus Communications Interface processor and the main
Drive processor. This introduces additional delays in the reading and writing of parameters. The
refresh rate between the processors are summarised in this section. These delays are independent
from the Profibus communications cycle time which is controlled by the Profibus Master.

The refresh rate of parameters depends upon the number of parameters being read and written
using the cyclic Data Exchange.

1XPEHU#RI#3DUDPHWHUV &\FOH#7LPH#+PV,

8<3 953

4 48 ;

5 53 44

6 57 47

7 5; 4:

8 65 53

9 69 56

: 73 59

; 77 5<

< 87 67

43 8; 6:

44 95 73

45 99 76

46 :3 79

47 :9 7<

48 ;3 85
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7URXEOHVKRRWLQJ

6WDWXV#/('V
The PROFIBUS option board has
three LEDs to indicate status.

6WDWXV 0HDQLQJ

%86
+<HOORZ,

(5525
+5HG,

581
+*UHHQ,

)ODVKLQJ )ODVKLQJ ,QWHUQDO#)DXOW

21 )ODVKLQJ ([WHUQDO#)DXOW

2)) )ODVKLQJ 1RUPDO#2SHUDWLRQ

21 3URILEXV#'DWD#([FKDQJH

2)) 1R#3URILEXV#'DWD#([FKDQJH

([WHUQDO#&RPPXQLFDWLRQV#)DXOW
• Check the terminal connections. (See page 4, Connection).

• Check that the Profibus-DP Master is communicating at 12Mbaud or less.

• Check that the OPTION ADDRESS parameter contains the correct Profibus-DP Slave
address. (See page 7, Drive Set-Up).

• Check that no other Profibus-DP Slave or Master has the same address.

&RQILJXUDWLRQ#)DXOW
• Check that the Usr_Prm_Data has been declared correctly in the Profibus-DP Master, (See

page 9, Configuration).

• Check that the Cfg_Data has been declared correctly in the Profibus-DP Master. (See page
9, Configuration).

• If possible, read the DP-Slave diagnostic information into the Profibus-DP Master. The
station status bytes will probably indicate where the problem is.

,QWHUQDO#&RPPXQLFDWLRQV#)DXOW
• Check that the PROTOCOL parameter is set to OPTION (for the 620 FIELD BUS). (See

page 7, Drive Set-Up).

• Check that the OPTION ADDRESS parameter is set to a value between 0 and 125

953#2QO\
• Check the connections between the Profibus and the main drive processor.

;##:##9##8##7##6##5##4

21

6#/('*V
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953#DQG#8<3#'HYLFH#'DWD#%DVH#+''%,#)LOH
The Device Data Base File (EURO3245.GSD) for the Eurotherm Profibus-DP Option is as follows:

................................ ................................ ................................ ................................ ................................ ....................

#Profibus_DP
Vendor_Name="EUROTHERM Drives"
Model_Name="Eurotherm 620,590"
Revision = "Revision_1"
Ident_Number = 0x3245
Protocol_Ident = 0
Station_Type = 0                        ;DP-Slave
FMS_supp = 0
Hardware_Release = "HW_V1.0"
Software_Release = "SW_V1.20"
9.6_supp = 1
19.2_supp = 1
93.75_supp = 1
187.5_supp = 1
500_supp = 1
1.5M_supp = 1
3M_supp = 1
6M_supp = 1
12M_supp = 1
MaxTsdr_9.6 = 60
MaxTsdr_19.2 = 60
MaxTsdr_93.75 = 60
MaxTsdr_187.5 = 60
MaxTsdr_500 = 100
MaxTsdr_1.5M = 150
MaxTsdr_3M = 250
MaxTsdr_6M = 450
MaxTsdr_12M = 800
Redundancy = 0
Repeater_Ctrl_Sig = 2                   ;TTL
24V_Pins = 0
Implementation_Type = "ASIC_solution"
Slave_Family = 1                        ; Drives family
Bitmap_Device = "EUR0590"
Bitmap_Diag   = "EUR0590D"
Bitmap_SF     = "EUR0590"
Freeze_Mode_supp = 1
Sync_Mode_supp = 1
Auto_Baud_supp = 1
Set_Slave_Add_supp = 0
User_Prm_Data_Len = 33
User_Prm_Data=0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,\
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,\
0x00,0x00,0x00,0x00,0x00
Min_Slave_Intervall = 20
Modular_Station = 1
Max_Module = 16
Max_Input_Len = 38
Max_Output_Len = 38
Max_Data_Len = 46
Module = "Process Data Read" 0x50        ; 1 word input
EndModule
Module = "Process Data Write" 0x60       ; 1 word output
EndModule
Module = "Demand Data" 0x73              ; 4 words input/output
EndModule
;
;== END OF FILE ==
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Some Profibus Master configuration tools require data to be entered in hexadecimal. The Tag
numbers given in the 590 and 620 Product manuals are in decimal. The following table is
provided for quick conversion.

3 4 5 6 7 8 9 : ; <

3 3 4 5 6 7 8 9 : ; <

43 $ % & ' ( ) 43 44 45 46

53 47 48 49 4: 4; 4< 4$ 4% 4& 4'

63 4( 4) 53 54 55 56 57 58 59 5:

73 5; 5< 5$ 5% 5& 5' 5( 5) 63 64

83 65 66 67 68 69 6: 6; 6< 6$ 6%

93 6& 6' 6( 6) 73 74 75 76 77 78

:3 79 7: 7; 7< 7$ 7% 7& 7' 7( 7)

;3 83 84 85 86 87 88 89 8: 8; 8<

<3 8$ 8% 8& 8' 8( 8) 93 94 95 96

433 97 98 99 9: 9; 9< 9$ 9% 9& 9'

443 9( 9) :3 :4 :5 :6 :7 :8 :9 ::

453 :; :< :$ :% :& :' :( :) ;3 ;4

463 ;5 ;6 ;7 ;8 ;9 ;: ;; ;< ;$ ;%

473 ;& ;' ;( ;) <3 <4 <5 <6 <7 <8

483 <9 <: <; << <$ <% <& <' <( <)

493 $3 $4 $5 $6 $7 $8 $9 $: $; $<

4:3 $$ $% $& $' $( $) %3 %4 %5 %6

4;3 %7 %8 %9 %: %; %< %$ %% %& %'

4<3 %( %) &3 &4 &5 &6 &7 &8 &9 &:

533 &; &< &$ &% && &' &( &) '3 '4

543 '5 '6 '7 '8 '9 ': '; '< '$ '%

553 '& '' '( ') (3 (4 (5 (6 (7 (8

563 (9 (: (; (< ($ (% (& (' (( ()

573 )3 )4 )5 )6 )7 )8 )9 ): ); )<

583 )$ )% )& )' )( )) 433 434 435 436

593 437 438 439 43: 43; 43< 43$ 43% 43& 43'

5:3 43( 43) 443 444 445 446 447 448 449 44:

5;3 44; 44< 44$ 44% 44& 44' 44( 44) 453 454



4;

352),%860'3#6/$9(#&20081,&$7,216#,17(5)$&(

3 4 5 6 7 8 9 : ; <

5<3 455 456 457 458 459 45: 45; 45< 45$ 45%

633 45& 45' 45( 45) 463 464 465 466 467 468

643 469 46: 46; 46< 46$ 46% 46& 46' 46( 46)

653 473 474 475 476 477 478 479 47: 47; 47<

663 47$ 47% 47& 47' 47( 47) 483 484 485 486

673 487 488 489 48: 48; 48< 48$ 48% 48& 48'

683 48( 48) 493 494 495 496 497 498 499 49:

693 49; 49< 49$ 49% 49& 49' 49( 49) 4:3 4:4

6:3 4:5 4:6 4:7 4:8 4:9 4:: 4:; 4:< 4:$ 4:%

6;3 4:& 4:' 4:( 4:) 4;3 4;4 4;5 4;6 4;7 4;8

6<3 4;9 4;: 4;; 4;< 4;$ 4;% 4;& 4;' 4;( 4;)

733 4<3 4<4 4<5 4<6 4<7 4<8 4<9 4<: 4<; 4<<

743 4<$ 4<% 4<& 4<' 4<( 4<) 4$3 4$4 4$5 4$6

753 4$7 4$8 4$9 4$: 4$; 4$< 4$$ 4$% 4$& 4$'

763 4$( 4$) 4%3 4%4 4%5 4%6 4%7 4%8 4%9 4%:

773 4%; 4%< 4%$ 4%% 4%& 4%' 4%( 4%) 4&3 4&4

783 4&5 4&6 4&7 4&8 4&9 4&: 4&; 4&< 4&$ 4&%

793 4&& 4&' 4&( 4&) 4'3 4'4 4'5 4'6 4'7 4'8

7:3 4'9 4': 4'; 4'< 4'$ 4'% 4'& 4'' 4'( 4')

7;3 4(3 4(4 4(5 4(6 4(7 4(8 4(9 4(: 4(; 4(<

7<3 4($ 4(% 4(& 4(' 4(( 4() 4)3 4)4 4)5 4)6

833 4)7 4)8 4)9 4): 4); 4)< 4)$ 4)E 4)& 4)'

843 4)( 4)) 533 534 535 536 537 538 539 53:

853 53; 53< 53$ 53% 53& 53' 53( 53) 543 544

863 545 546 547 548 549 54: 54; 54< 54$ 54%

873 54& 54' 54( 54) 553 554 555 556 557 558

883 559 55: 55; 55< 55$ 55% 55& 55' 55( 55)
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,661 02',),&$7,21 (&1#1R1 '$7( '5$:1 &+.*'

4 ,QLWLDO#,VVXH#RI#+$79:65<8334 46968 64134133 )(3

),567#86('#21 02',),&$7,21#5(&25'
3URILEXV0'3#6ODYH#&RPPXQLFDWLRQV#,QWHUIDFH
3URGXFW#0DQXDO

(8527+(50#'5,9(6

'5$:,1*#180%(5

==79:65<&334

6+71#4

2)##4


