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VERSION APPLICATION: 71.00

1. INTRODUCTION

1.1 ABOUT THIS MANUAL

This manual is meant as a brief explanation of OPDE CAN OPEN DSP402. The manual contains the following chapters:

¢ Revision Table contains the history revision of the manual;
e Introduction provides information background about the manual;

e CAN OPEN DSP402 Profiles contains the DSP402 Profiles cabling instruction and general information about
EtherCAT connections;

1.2 COMMON SYMBOLS AND ABBREVIATIONS

Abbreviations Explanations

CAN Controller Area Network

CiA CAN in Automation

EMCY Emergency Object or Service
OPDE Open Drive Exp or OPDExp

OPD Explorer OPD Explorer Supervisory Software
SDO Service Data Object

1.3 INTENDED AUDIENCE

The manual is intended for those persons who are responsible for commissioning and using an OPDE CAN Module. The
reader should have some basic knowledge of networking, electrical fundamentals, electrical wiring practices and how to

work the OPDE drive and OPD Explorer.

1.4 UNIT MEASURING SYSTEM

The units of measurement used by CAN Open DSP 402 are the following:
o Positions are expressed in “ie” (encoder pulse). One mechanical motor revolution is 65536 ie (or encoder
pulses, default);
o Speed are expressed in “ie/s”. One revolutions-per-second is 65536 ie/s (default);
o Accelerations are expressed in “ie/s?”. One revolutions-per-second? is 65536 ie/s? (default)
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2. OpdeFEIMM PROFILES

21 OpdeFEIMM PROFILES SUPPORTED

In OPDE drive are implemented the following CAN profiles:
- Device Control;
- Profile Velocity Mode;
- Profile Position Mode;
- Multi-Profile Position Mode;
- Homing Mode;

- Profile velocity Pl control Mode;

2.2 NEW FIRMWARE FUNCTIONS

For ENDAT and ENDAT/BISS is possible to set feed-back baud-rate with C65 — ENDAT_BISS_BAUD_SEL.
Default value is 36 — 1 Mbit/s.
If the cable length is not very high, is possible to increase the baud-rate.

2.3 DEVICE CONTROL

- @ Application
-8 CpdeFEIMM_00

+ @' Device Control
Prafile Welociky Mode
Horming Mode

+ ralki-Profile Position Mode

+ rulki-Prafile Yelociky Mode
Prafile Position PI-Speed Control Mode
Pt Synchironization

54 Haling Cam Profile

Device controls is a profile that define the behaviour of the control device. The master controls like the slave works with
the following objects:

- Control Word;

- Status word;

- Modes of operation;

- Modes of operation display;

- Quick stop option code;

- Quick stop deceleration;

Parameter E96-pCYCLICPERIOD allows to set the synchronization for cyclic task.
User can chose the resolution of the sensor with parameter E97-pPOS_FRAC. The default value is 16 which means 1

mechanical turn = 65536 (26) i.e.
If the value is different, the value of 1 mechanical turn is 2PPOS_FRAC j o
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Example: E97-pPOS_FRAC = 16,

31

1615

0

Bit [15...31] position on multi-turn

Bit [0...15] position on single turn

One mechanical turn is 216 = 65536 ie,

E97-pPOS_FRAC = 19,

31

19 18

0

Bit [18...31] position on multi-turn

Bit [0...18] position on single turn

One mechanical turn is 2'9= 524288 ie,

E99 - INIT_PAR is used for the external control initialization.

Parameter E96 — pCYCLIC_PERIOD allows to set the cyclic task duration (default 0.8 — 1.0 ms).

Name Description Min Max Dem;aul UM Scale index Type Ac;:es
CAN:
0x6040 UNSIGNE
rCONTROL_WORD E100 — Control Word 0000 1 MODBUS: D16 R/W
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 R/W
- ! 0x03C0 D16
RD_STATE_MACHINE | E101 - Finite State 1 R
— — Machine 0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGER8
2 2-Multi Profile
Position Mode
pMODE_OF _OP ET ;rg"tfg:‘i i 5| 3-Profile Velocity | 3 1 RIW
P Mode
4-Profile Velocity
4 Mode with P! Gaol2e
control
6 6-Homing mode
d65 — Modes of 0x6061 INTEGERS8
MODE_OF_OP_DIS operation display 0x03C1 R
0x3102 INTEGER
QSDEC E08 — 09 — Quick stop 10223 214748364 | 16384 io/s? 1 sub 0x04 32 RIW
P deceleration 7 00 0x0134-
0x0135
Range 0x3102
sub 0x13
) 2 — Switch On
pQSOPTC £:39 ~ Quick Stop % Disabled 1 (16 1sb) RIW
P 6 6 — Stay in Quick
Stop 0x0152
0x6064 INTEGER
d66-67 — Position . 32
ACTUALPOS i ie 0x03C2 - R
0x03C3
ACTUALVEL d68-69 — Veelocity iels oxeosc | INTEGERS R
actual value 2
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Name Description Min Max De:aul UM Scale index Type Ac;:es
0x03C4 -
0x03C5
0x200F INTEGER3
d72-73 — Speed Max sub 0x48 2
MAX_SPEED_IE [ie] (P65 — iels R
MOT_MAX_SPEED) e -
0x03C9
0x3102
INTEGER3
E99 — Init Parameters sub 0x62 )
INIT_PAR from master Ok -1999 1999 (16 msb) R/W
0x018F
0x3102
INTEGER3
E96 - Cyclic Period sub 0x60 D)
0x018C
E97 - Fractional S?J)t()sgggo INTEGERS
- ) )
0x018D
Range
0-Use
0 motor
position
1-Use
motor
1 "
» position and
E899 — Position send it
CANZ2_Selection send/rcege’\zlnz/ed by 2 - Receive
2 position by
CAN 2 INTEGER1
3- Send 0x231F 6
3 Torque and
position by
SPI (Master)
4 - Receive
4 Pos by SPI
(Slave)
E900 — Transmitter
CAN2_TX_ID CAN2 Address 0 127 0x2320 INTEgER1 R/W
E901 — Receiver
CAN2_RX_ID CAN2 Address 0 127 0x2321 INTEgER1 R/W
Tab. 1- Device Control Parameters and Objects
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231 CONTROL WORD AND STATUS WORD

Control word and status word are used for the device control of the system (See Fig. 4). Both of them became from
standard CAN Open Dsp402. Some commands of Control Word are in OR state with Logical Inputs.

15 14 13 (12 | 11 10 9 8 7 6 5 4 3 2 1 0
TrqLFLB | bCw_PowRes PriNeg | PrfPos hit | fr b6 b5 nsp | eo [ gs |ev | so

Fig. 1-Control Word

0 Switched On (Ds402)
1 Enable Voltage (Ds402)
2 Quick Stop (Ds402)
3 Enable Operation (Ds402)
4 New Set Point (Ds402)
5 b5 (Ds402)
6 b6 (Ds402)
7 Fault reaction (Ds402)
8 Halt (Ds402)
9
10 Enable Positive Multi-profile position (rising edge)
11 Enable Negative Multi-profile position (rising edge)
12
13
14 Power reset
15 Enable Torque limit from fieldbus
Tab. 2- Meaning of control word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ms_b1 ms_b0 | oms b1 | oms b0 | ila tr ™m | HmC | w sod | gs ve f oe o) rtso
Fig. 2-Status Word
0 Ready to Switch On State (Ds402)
1 Switched On State (Ds402)
2 Operation Enable State (Ds402)
3 Fault State (Ds402)
4 Voltage Enabled (Ds402)
5 Quick Stop State (Ds402)
6 Switch On Disabled State (Ds402)
7 Warning (Ds402)
8 Homing Completed (Ds402)
9 Remote (Ds402)
10 Target Reached
11 Internal Limit Active (Ds402)
12 Op. Mode specific 0
13 Op. Mode specific 1
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14

Manufacturer specific 0

Negative limit active

Fig. 3-Status Word 1

15 Manufacturer specific 1
Tab. 3- Meaning of status word
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Can2Rx | Can2Tx NegLim | PosLim
Tab. 4- Meaning of status word
0 Positive limit active
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23.2 STATE MACHINE

Fig. 4 shows the device control of the machine and bits of control word used like transition between the states. Parameter
E101-RD_STATE_MACHINE refreshes the actual state of the machine.
Speed references are processed only when the system is in Operation Enabled State.

Start .

Automatic

A

Not ready to
switch on

Automatic
h 4 NOT Alaims

Switch on “ Fault
disabled <

A
ev NOT ev

h 4

b4

Ready to « Fault reaction
switch on active
Alarms

NOT eyv

¥ S° NOT so
Switched on

qs v €0 NOT eo

h

Quick stop
active

Operation

enabled
NOT gs NOT ev

WOT s

_ MWO01201E00 V_1.2



23.3 EXTRA VIEW

- @ Application
=8 CpdeFEIMM_00

- f] Device Control
@, Exkra View
7 Can and SPI
Profile Yelocity Mode
Homing Mode

+ Multi-Profile Position Mode

+ Multi-Prafile Yelocity Mode
Profile Position PI-Speed Control Mode
Pi'M Synchronization

[z Haling Cam Profile

Extra view interface shows some usefully Only-Reading parameters calculated during Multi-Profile Position.

Name Description Min Max Default UM Scale index Type Access

CAN:
0x3100 INTEGERS3

REVISION_HISTOR E102 — Application sub 0xOb 2
Y Revision History
MODBUS:

0x2002

0x2003

sub 0x48-
ie 0x49 INTEGER1

6
0x03c8 —
0x03c9

D72-D73 - Speed Max [ie]

MAX_SPEED_IE | (pes MOT MAX_SPEED)

0x3100 INTEGER3
E200 - 201 - Maximum ie/s sub 0x0c 2 R
positive speed 0x2064-

2065

MAX_SPEED_POS

0x3100 INTEGER3
E202 - 203 - Maximum . sub 0x0d 2

. iels R
negative speed 0x2066-

2067

MAX_SPEED_NEG

0x3100 INTEGER3

E214 - 215 - Total During ms sub 0x09 2 R

Time 0x2072-
2073

ACT_TIME_TOTAL

0x3100 INTEGER3
- - Acti 2

E216 - 217 A_ctlve total Wh 1000 sub 0x0a R

power delivered 0x2074-

2075

ACT_POW_TOT

Tab. 5- Extra View
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2.3.4 CAN2AND SPI

- @ Application
- 5 OpdeFEIMM 00
- ﬁ Device Control
Exkra View
Cal and SPI
Profile Yelocity Mode
Homing Mode
+ Multi-Profile Position Mode
+ Mulki-Prafile Yelociky Mode
Profile Position PI-Speed Control Mode
P'WH Svnchronization
[z Haling Sam Profile

FEIMM can use SPI or CAN2 Communication for send the data between the drives.
In the 300 Ton FEIMM the Injection Master send to Injection slave the torque reference and to Screw the actual position,
this configuration could be realized with Analogue Input / CAN2 or with SPI.

Name Description Min Max Dem:aul UM Scale index Type Ac:es
Range
0-Use
0 motor
position
1 1 - Send Pos 0
by CAN 2 B
- MODBUS:
Comm Sel E899 - Communication 2 - Receive n?cftgr ] ODBUS INTEGER1 W
= selection 2 position by o 6
CAN 2 positio 0x231F
3-Send n
3 Torque and
position by
SPI (Master)
4 - Receive
4 Pos by SPI
(Slave)
CAN2_TX_ID E900 — Transmitter CAN2 0 127 0x2320 INTEGER1 RIW
Address 6
CAN2_RX_ID E901 — Receiver CAN2 0 197 0x2321 INTEGER1 RIW
Address 6
CAN: | \NTEGER1
5 - 20-179 12 - 0x201E 6
SPI_BAUD_RATE E45 — SPI Baud Rate 6.25 M-t>itjs 2.88 Mbit/s sub 0x2d R/W
Mbit/s Mbit/s MODBUS:
0x0159
) 0x201E INTEGER1
THR_ALARM_COM E46 — Threshold time for |, 4 300,0 10,0 ms sub Ox2e 6 RIW
alarm communication
0x015a
Sl?t’)‘%?(gf) | INTEGER1
D75 — D76 — Position 6
0x4
HETURLROE 2 received from CAN2 / SPI x2¢ R
0x03cb-
0x03cd
D86 — Maxi CRC 0x2003 INTEGER1
CRC_ERROR_MAX orror & (?l:(rI]TeL:TSPI) sub 0x56 6 R
0x03d6
D87 — Maximum losing 0x2003 INTEGER1
NOT_RECEIVED_MAX communication counter sub 0x57 6 R
(SPI) 0x03d7

Tab. 6- CAN2 and SPI parameters and Objects
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Fig. 5 shows the configuration with Analogue Input/Output and CAN2. Fig. 6 shows the configuration with SPI.

B Al
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Analog Output /

Canl

Can2
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T i 3 st
BI)  ®

Injection

Master Slave

Injection

Screw

Fig. 5-300 Ton machine configuration with Analogue Input/Output and CAN2
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i
il

SPI Communication

Injection
Master

Injection
Slave

Canl

Screw

Fig. 6-300 Ton machine configuration with SPI configuration

MWO01201E00 V_1.2



At the end of Injection, Screw motor starts to run and the change of speeds depends on the position received from Injection
Drive by second line CAN.

Parameters Can2_Tx_COB_ID and Can2_Rx_COB_ID are the transmitter and receiver COB_ID.
Parameter Comm_Selection allows to send and receive the position:

24

0-Use Motor Position: the drive use the position read from the sensor in Multi Profile Position Mode and don’t
send it,

1-Use Motor Position and send it: the drive send the position and use the motor position red from the sensor in
Multi Profile Position Mode (Injection Axes),

2-Use position received from CAN2: the drive use the position received from CAN2 in Multi Profile Velocity
Mode (Screw Axes),

3-Send Torque and position by SPI (Master),

4-Receive position by SPI (Slave).

PROFILE VELOCITY MODE

- @ Application

= 5 opdeFEIMM_00

+ Device Control
Prafile Welocity Mode
Homing Mode

+ rlki-Profile Position Mode

+ rulki-Profile Yelocity Mode
Prafile Position PI-Speed Conkrol Mode
P Synchironization

@ Haling Cam Prafile

The profile velocity mode covers the following sub-functions:

- Demand value input via trajectory generator;

- Velocity capture using position sensor or velocity sensor;

- Velocity control function with appropriate input and output signals;
- Monitoring of the profile velocity using a window-function;

- Monitoring of velocity actual value using a threshold.

OPDE drive supports the following Profile Velocity Mode objects :

Name Description Min Max De\ZauI UM Scale index Type Ac;:es
CAN: UNSIGNE
0x6040 D16
rCONTROL_WORD E100 — Control Word 0000 1 R/W
MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD dé4 — Status Word 0000 1 D16 R/W
0x03C0
" UNSIGNE
RD_STATE_MACHINE E101 ,\;aFc'Ei'L‘ZState 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS8
pMODE_OF_OP EO1 — Mode of operations 2 2-Multi Profile 3 1 R/W
Position Mode
3 3-ProR/I|e Velocity 0x012D
ode
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Name Description Min Max De:aul um Scale index Type Ac;:es
4-Profile Velocity
4 Mode with PI
control
6 | 6-Homing mode
d65 — Modes of operation 0x6061 INTEGERS
MODE_OF_OP_DIS ) R
- - display 0x03C1
0x3102 INTEGER3
) b 0x01 2
pTARGETVEL E02-E03 - Target velocity | 21474 | 214748364 | 35768 | iess 1 SUb X RIW
7 0x012E —
83648
0x012F
0x3102 INTEGERS3
-E05 - Profi 2
pPROFACC E04-E05 F_’roflle 10223 214748364 | 50000 ie/s? 1 sub 0x02 RIW
acceleration 7 0 0x0130 —
0x0131
0x3102 INTEGERS3
o - i b 0x03 2
pPROFDEC E06-EQ07 P_roflle 10223 214748364 | 50000 ie/s? 1 sub Ox RIW
deceleration 7 0 0x0132 —
0x0133
0x3102 INTEGER3
—09 - Qui b 0x04 2
pQSDEC E08 - 09— Quick stop | ;oo | 214748364 | 16384 | ., ; sub Ox R
deceleration 7 00 0x0134 —
0x0135
Range
0 0x3102 | |\TEGER3
2~ Switch On sub 0x13 2
pQSOPTC E38 — ngl;ch;op Option 2 Disabled 1 (16 Isb) RIW
6 — Stay in
6 | Quick Stop D015z | NTEGERS
26192 | NTEGER3
pTHRVEL E18 - Velocity threshold 100 65535 10000 1 (16 Isb) 2 R/W
0x013E
0x3102
NTEGER3
- i sub Ox0A
pTIMEVEL EAD = lediy s el 0 | 65535 0 ms 1 2 RIW
time (16 Isb)
0x0140
0x3102 | \TEGER3
. . sub 0x0B
pWINVEL E22 - Velocity window 0 65535 0 1 (16 Isb) 2 R/W
0x0142
0x3102
NTEGER3
E24 - Velocity window sub 0x0C 5
PWTIMEVEL ascE 0 | 65535 0 ms 1 (16 Isb) il
0x0144
d66-67 — Position actual 0x6064 INngER
ACTUALPOS Vale ie R R
0x03C3
d68-69 — Velocity actual oxgoec | NTEDERS
ACTUALVEL Valts fels TR R
0x03C5
0x3102
NTEGER3
E36 - Enable Speed Feed- sub 0x18 5
PENSPDFDW oo, o |1 1 1 (16 Isb) RIW
0x0150
d72-73 — Speed Max [ie] 0x200F INTEGERS3
e xt b 0x48 2
MAX_SPEED_IE (P65 — ie/s 3”03(;(8 R
MOT_MAX_SPEED X -
B B ) 0x03C9

Tab. 7- Device Control Parameters and Objects
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25 HOMING MODE

- @ Application
= 68 OpdeFEIMM_00

+ Device Control
Profile Yelocity Mode
Homing Maode

+ Multi-Profile Position Mode

+ Mulki-Profile Welocity Mode
Profile Position PI-Speed Control Mode
PWM Swnchronization

@ Haling Cam Profile

Homing Mode implements the methods which a drive seeks the home position, or initial reference point (also called, the
datum or zero point). There are three methods of achieving this using positive/negative torque limits or current position.

OPDE drive supports the following methods:

1. Homing on current position. The home position is the current position ;

2. Homing on Negative Limit Torque (without index). The home position is at the left of the point where the
system founds the negative limit torque ;

3. Homing on Positive Limit Torque (without index). The home position is at the left of the point where the
home switch changes state;

Name Description Min Max Dem:aul UM Scale index Type Ac;:es
CAN: UNSIGNE
CONTROL_WORD E100 — Control Word 0000 1 0x6040 D16 R/W
r — Contr r
- o e MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 R/W
0x03C0
E101 — Finite Stat UNSIGNE
RD_STATE_MACHINE ,\;ac'ﬂl'nee ate 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO1 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with P! a2
control
6 | 6-Homing mode
_ i 0x6061 INTEGERS
MODE_OF OP_DIS de5s Mod_es of operation 1 X R
display 0x03C1
0x3102
. suboxop | INTEGER3
pHMMODE E26 - Homing method 1 48 B5) 1 (16 Isb) 2 R/W
0x0146
0x3102 INTEGER3
- b OxOE 2
PHMOFFSET E28-E20 -Home offset | 21474 | 214798304 | g ie 1 RIW
83648 0x0148-
0x0149
E30-E31 - Homing speed 214748364 ' 0x3102 INTEGER3
ERESEE during search for switch L 7 S E= i sub 0xOF 2 R
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Name Description Min Max De:aul um Scale index Type Ac;:es
0X014A-
0x014B
0x3102 | INTEGER3
E32-E33 - Homing speed 214748364 . sub O0x10 | 2
PHMSPDEND during search for zero 0 7 32768 ie/s 1 0x014C- RW
0x014D
0x3102 | INTEGER3
E34-E35 - Homing 214748364 | 50000 o sub 0x11 2
pHMACC il 10223 7 - iels 1 SOT4E- RIW
0x014F
% 0x3102 | INTEGER3
pHMMAXTRQ E92 - Homing Max Torque | 0.00 400.00 | 400.00 | MOT_ 100 |_SubOx2E 2 RIW
_NoMm 0x0188
0x3102 | INTEGER3
E08 — 09 — Quick stop 214748364 | 16384 o sub 0x04 2
pQSDEC i 10223 | 3 5 iels 1 YT R/W
0x0135
Range
0 ng&?fc INTEGER3
) ) 2 — Switch On 2
QSOPTC E38 — Quick Stop Option | 2 Disabled 1 (16 Isb) RIW
Code -
6 — Stay in
Quick Stop 0x0152
8
d66-67 — Position actual oeoe4 | NTEDER
ACTUALPOS M ie 1 TR R
0x03C3
d68-69 — Velocity actual oxgosc | NTEDERS
ACTUALVEL Valts iefs 1 Gac R
0x03C5
0x200F | INTEGER3
d72-73 — Speed Max [i€] S 5
MAX_SPEED_IE (P65 — iels 1 R
MOT_MAX_SPEED) 0x03C8 —
0x03C9

Tab. 8- Homing objects
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2.6 MULTI PROFILE POSITION MODE

- @ Application
=83 OpdeFEIMM_00
+ Device Control
Prafile Yelocity Mode
Homing Mode
+ rulki-Profile Position Mode

+ Mulki-Profile Yelocity Mode
Prafile Position PI-Speed Conkrol Mode
Pt Synichronization
[ Holing Cam Profile

Multi-Profile position mode allows realizing a multi step-speed profile with up to 10 different speeds, the change of the
speed depends on the position of the motor.

During the positioning, the user can also choose different steps of limit torque. Position Loop is enabled during this
operative mode.

The multi-profile position could be Positive or Negative. Only for Negative profile is possible to enable an Holding Cam
Profile at the end or during the positioning.

In a FEIMM this operative method can control the following axes:
e  Clamp, for open and close the Mould,
e Injector, during the injection (with Holding Cam Profile enabled) and Suck-back (without Holding Cam Profile),
e Ejector, for open and close Ejector

Name Description Min Max Deftaul UM Scale index Type Ac;es
CAN: UNSIGNE
0x6040 D16
rCONTROL_WORD E100 — Control Word 0000 1 R/W
MODBUS:
0x2000
Ox6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 R/W
0x03CO0
- UNSIGNE
RD_STATE_MACHINE E101 ,\;aFC'Ei'L‘ZState 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS8
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO01 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with P LD
control
6 | 6-Homing mode
— i 0x6061 INTEGERS8
MODE_OF OP_DIS d65 Mod_es of operation 1 X R
display 0x03C1
0x3102 INTEGER3
E08 — 09 — Quick stop 214748364 | 16384 s sub 0x04 2
pQSDEC deceleration 10223 7 00 iels 1 0x0134 — R/IW
0x0135
. . Range 0x3102
pQSOPTC E38 — ngl;dSéop Option 0 1 sub 0x13 INTE;BER3 RIW
2 2 — Switch On (16 Isb)

MWO01201E00 V_1.2




Name Description Min Max Deftaul um Scale index Type Ac:es
Disabled
6 — Stay in
Quick Stop 0x0152
E10 — Positive Torque S?J)E)33)(()§5 s
~ 2
0x0136
E11 — Negative Torque 3?1)2333025 INTEGERS
- 2
pTRQNEG_RAMPS acc/dec ramps 0.1 6500.0 655.0 ms (16 msb) R/W
0x0137
0x3102 NTEGER3
E14-E15 - Position 214748364 . sub 0x07 2
pWINPOS R o 0 7 0 ie 1 0x013A— R/W
0x013B
0x3102 NTEGER3
E16-E17 - Following error 214748364 . sub 0x08 2
PFOLLERR window 0 7 0 ¢ ! 0x013C — RIW
0x013D
s%):(asg%g NTEGER3
pTHRVEL E18 - Velocity threshold 100 65535 10000 iels 1 (16 Isb) 2 R/W
0x013E
E20 - Velocity threshold ounoxon | NTEGERS
) 2
pTIMEVEL time 0 65535 0 ms 1 (16 Isb) R/W
0x0140
Do | wregers
PWINVEL E22 - Velocity window 0 | 65535 0 ie/s 1 (16 Isb) 2 RIW
0x0142
0x3102
NTEGER3
E24 - Velocity window sub 0x0C 5
PWTIMEVEL time-out 0 65535 0 ms 1 (16 Isb) R/W
0x0144
0x3102
NTEGER3
THREVEL FILTER TF E44 — First order filter time 0.1 200.0 100.0 ms sub 0x16 5 R/W
P - — constant on actual velocity ’ : : (16 Isb)
0x0142
d66-67 — Position actual 0x6064 INTES =
ACTUALPOS value ie 1 0x03C2 - R
0x03C3
d68-69 — Velocity actual 0x606C INTE? =R
ACTUALVEL value iels 1 0x03C4 - R
0x03C5
d70-d71 Following error DisuE. INTEEERS
SRREINPOS actual value ' ! 0x03C6 — i
0x03C7
472-73 _ Speed Max [ie] 0x200F | INTEGER3
e b 0x48 2
MAX_SPEED_IE (P65 — iels 1 SLb OX R
MOT_MAX_SPEED) 0x03C8 -
0x03C9
0x3102
INTEGER3
E36 - Enable Speed Feed- sub 0x12 5
PENSPDFDW P 0 |1 1 1 (16 Isb) RIW
0x0150
0x3102
PENTRQFDW E37 - Enable Torque o |1 1 1 subox12 | INTEGER3 | oy
Feed-forward (16 msb) 2
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Name Description Min Max Deftaul um Scale index Type Ac:es
0x0151
0x3102
INTEGER3
= iti sub 0x13
pPOS_REG_KP E3§roch\>/ ﬂﬁ’gj:;%’;:ﬁo" 0.0 | 1000 40 || e 2 RIW
0x0153
0x3006 INTEGER3
PrfPP_Pos_PosTrg FI’E44'8 - 449 - Positive 21474 214748364 0 i 1 sub 0x00 2 R
rofile Position Target 83648 7 0x215C —
0x215d
Range
0 0 - None
1 — Target
1 reach
locking 0x301C NTEGER3
2 — Target sub 0x004 2
reach
2 holding
start CAM
profile
3 - Pos
start
3 holding
CAM
PrfPP_Neg_Sel End Tr | E749 - Profile Negative - g“’fgis ] W
q Type Switch mode and trq
4 start
holding
CAM
profile 0x2289
5 - Pos
and Al
start
5 .
holding
CAM
profile
6- Pos and
6 DI start
holding
cam profile
i 0x3016 INTEGER3
PIfPP_Pos_PosTrg E704-705 - Profile | 51474 | 214748364 1 ie 1 ) R
Negative Position Target 83648 7 0x225C —
0x225D
. " - 0x3102 NTEGER3
pSWLIMITMIN E40 - 41 [ir’riltn Position 21474 ;14748364 0 e 1 sub 0x20 2 RIW
83648 0x2400
" - 0x3102 NTEGER3
PSWLIMITMAX E42 — 43 —I Mlax Position 21474 214748364 0 ie 1 sub 0x21 2 RIW
imit 7
83648 0x2401

Position loop works in the way shows in the

Tab. 9- Device Control Parameters and Objects
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Fig. 7. Error position is multiply by E39 - pPOS_REG_KP and give an additional speed reference (in pulses) to speed
regulator. Speed Feed-forward can be enabled with E36-pENSPDFDW.
Eventually also a Torque Feed-forward can be enabled with E37-pENTRQFDW.

. (Enable)
Derivate E37- pPENTRQFDW

\J

Command Reference
sysTorqueReference

(Enable)
E36- pENSPDFDW

Command Reference

generator

) Position and SysSpecdPercReference
Speed » 1
Position reference sp eed p ro lle + () | g‘z’:ﬁiﬁgﬁﬁxf\mnce >
R » |

(Proportional Gain)
E3

pPOS_REG_KP

< 079 — 80 Position reference - -

Feed-back from
motor sensor

< 071 — 72 Actual position |_

< 073, D70-71 Position Error | ———

Fig. 7-Multi-Profile position loop

If position error (d70-71 ERRORPOS, 073-Absolute position error), becomes greater than threshold E16-17 — pFOLLERR
the drive trips in alarm A4.2.

When, at the end of positioning, the real position is inside the position reference with threshold E14-15 — pWINPOS, the
bit 10 of STATUS WORD “Target Reached” is enabled.

accepted position range
o >
| | | | | | | | >
I | I | | ! ! I "position
position window |  position window
position not reached position reached position not reached
target posifion

Fig. 8-Target Reached Position
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2.6.1 PROFILE POSITIVE

- @ application
-85 opdeFEIMM_DO
+ Device Control
Profile Yelacity Mode
Homing Made
- Multi-Profile Position Mode
+ @- Profile Positive
+ Profile Meqgative
Holding Torgque Profile
+ Mulki-Profile Yelocity Mode
Profile Pasition PI-Speed Control Made
P Synichronization

Holing Camm Profile
Alarms

Multi Profile Position Positive can be enabled with bit 10 of control word Fig. 1, Tab. 2 or with logical input 111 — Profile
positive start enable.

Name Description Min Max Dem:aul UM Scale index Type Ac:es
CAN: UNSIGNE
0x6040 D16
rCONTROL_WORD E100 — Control Word 0000 1 R/W
- MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 RIW
0x03C0
E101 — Finite stat INTEGERH
RD_STATE_MACHINE automaton 6 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGER8
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO01 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with PI SRl
control
6 | 6-Homing mode
_ i 1 INTEGER
MODE OF OP DIS d65 — Modes of operation 0x606 GER8 R
2 — — d|sp|ay 0x03C1
0x3006 INTEGER3
- - iti - b 0x00 2
PIfPP_Pos_PosTrg S2D0AA S FBIND || g || BRIAEER | g ie 1 S5 X R
Profile Position Target 7 0x215C —
83648
0x215D
: 0x3007 INTEGERS3
E450 - 451 - Profile
PrfPP_Pos_EndSpdRef | Positive End Speed Open | 0 ;14748364 0 ie/s 1 sub 0x00 2 RIW
Loop 0x215E
d472-73 — Speed Max [ie] 0x200F INTEGER3
B X1 b 0x48 2
MAX_SPEED_IE (P65 — iels SUb X R
MOT_MAX_SPEED) 0x03C8 —
0x03C9
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Name Description Min Max De:aul um Scale index Type Ac:es
0x3100 INTEGER3
E200-201 — Maximum . sub 0x0c 2
MAX_SPEED_POS Positive speed ie 1 0x2054- R
0x2065

Tab. 10- Multi Profile Positive Parameters and Objects

2.6.1.0 Speed Positive Profile

= @ application
= 65 OpdeFEIMM_00
+ Device Control
Profile Welocity Mode
Homing Mode
- tulki-Profile Position Mode
- f] Profile Positive
@, Speed Positive Profile
ﬁ Torque Positive Profile
+ Profile Megative
Holding Torque Prafile
+ rulki-Praofile Yelacity Mode

Prafile Pasition PI-Speed Conkral Mode

Py Synichironization
[ Haling Cam Profile

Table Tab. 11 shows the 10 positions for change the speed (PrfPP_Pos_PosChgSpd_0.....
and 10 speeds (PrfPP_Pos_Speed_0.... PrfPP_Pos_Speed_9).
Parameters PrfPP_Pos_NrPrfSpd and PrfPP_Pos_IndTrgPos set the numbers of the change of speed for the profile.

PrfPP_Pos_PosChgSpd_9)

Name Description Min Max D:Ifta um Scale index Type A;:;e
CAN:
E356 - 357 - 0 - Posit 0x3000 sub | INTEGER32
PrfPP_Pos_Pos 00, ST posiive - 2147483 | o 1 0x00 W
ChgSpd_0 TarghetChange Speed 2147483648 | 647 MODBUS:
0x2100-
0x2101
0x3000 sub
- 359 - 1 - Positi INTEGER32
PrfPP_Pos_Pos E358 3_59 1 _I_:’osmve } 2147483 . 0x01
ChgSpd_1 Profile Position 2147483648 647 0 ie 1 2102 R/W
- Targhet/Change Speed .
arghet/Change Spee 2103
0x3000 sub
- 361 - 2 - Positi INTEGER32
PIfPP_Pos_Pos £360 - 301 -2 Posiive - 2147483 | . ] 0x02 RIW
ChgSpd_2 Targhet/Change Speed 2147483648 647 0x2104-
0x2105
0x3000 sub
- 363 - 3 - Positi INTEGER32
ChgSpd_3 Targhet/Change Speed 2147483648 | 647 0x2106-
0x2107
0x3000 sub
- 365 - 4 - Positi INTEGER32
PrPP_Pos_Pos | Fo0%- 3004 - Positive - 2147483 | . ] 0x04 =W
ChgSpd_4 Tarahot/Ghanee Soeed 2147483648 | 647 ¢ 0x2108-
arghet/Change Spee 02109
0x3000 sub
_ 367 - 5 - Positi INTEGER32
PrfPP_Pos_Pos Sl 29 PESTE ; 2147483 . 0x05
ChgSpd_5 Profile Position 2147483648 647 0 ie 1 X210 R/W
= Targhet/Change Speed x210A-
arghet/Change Spee 108
PrfPP_Pos_Pos E368 - 369 - 6 - Positive - 2147483 . 0x3000 sub
ChgSpd_6 Profile Position 2147483648 | 647 0 e ! oxop | INTEGERSZ | RW
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Name Description Min Max D:Ifta um Scale index Type A::e
Targhet/Change Speed 0x210C-
0x210D
0x3000 sub
-371 - 7 - Positi INTEGER32
FRFP oS [P e y ARIEES | ie 1 0x07 RIW
ChgSpd_7 Targhet/Change Speed 2147483648 647 0x210E-
0x210F
0x3000 sub
- 373 - 8 - Positi INTEGER32
PrfPP_Pos_Pos |  E372- 3198 Posilve - 2147483 | . ] 0x08 RIW
ChgSpd_8 o oSt 2147483648 | 647 ¢ 0x2110-
- Targhet/Change Speed
0x2111
0x3000 sub
-375-9 - Positi INTEGER32
RiERARCERGS g y 2147483 | ie 1 0x08 RIW
ChgSpd_9 Targhet/Change Speed 2147483648 647 0x2112-
0x2113
_ 0x3001 sub | |\ TEGER32
PrfPP_Pos_Spe E378 - 379 - 0 - Profile 0 2147483 0 io/s 1 0x00 RIW
ed_0 Positive Speed 647 0x2116-
0x2117
_ 0x3001 sub | |\ TEGER32
PrfPP_Pos_Spe E380 - 381 - 1 - Profile 0 2147483 0 ie/s 1 0x01 RIW
ed_1 Positive Speed 647 0x2118-
0x2119
. 0x3001 sub | |\ TEGERS2
PrfPP_Pos_Spe E382 - 383 - 2 - Profile 0 2147483 | /s 1 0x02 RIW
ed_2 Positive Speed 647 0x211A-
0x211B
. 0x3001 sub | \\TEGERS2
PrfPP_Pos_Spe E384 - 385 - 3 - Profile 0 2147483 | io/s 1 0x03 RIW
ed_3 Positive Speed 647 0x211C-
0x211D
_ 0x3001 sub | |\ TEGERS2
PrfPP_Pos_Spe E386 - 387 - 4 - Profile 0 2147483 0 ie/s 1 0x04 RIW
ed_4 Positive Speed 647 0x211E-
0x211F
_ 0x3001 sub | |\ TEGERS2
PrfPP_Pos_Spe E388 - 389 - 5 - Profile 0 2147483 | io/s 1 0x05 RIW
ed_5 Positive Speed 647 0x2120-
0x2121
. 0x3001sub | |\ TEGER32
PrfPP_Pos_Spe E390 - 391 - 6 - Profile 0 2147483 | io/s 1 0x06 RIW
ed_6 Positive Speed 647 0x2122-
0x2123
. 0x3001 sub | \\TEGERS2
PrfPP_Pos_Spe E392 - 393 - 7 - Profile 0 2147483 | io/s 1 0x07 RIW
ed 7 Positive Speed 647 0x2124-
0x2125
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E394 - 395 - 8 - Profile 0 2147483 | io/s 1 0x08 RIW
ed_8 Positive Speed 647 0x2126-
0x2127
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E396 - 397 - 9 - Profile 0 2147483 | io/s 1 0x09 RIW
ed 9 Positive Speed 647 0x2128-
0x2129
- . 0x300a sub INTEGER32
PrfPP_Pos_Acc | E510—511 — Positive Profile 10223 2147483 | 5000 | o 1 0x00 RIW
_Dec 0 Acc Dec 0 647 00 0x219a —
0x219b
0x300a sub
INTEGER32
PrfPP_Pos_Acc E512 — 513 — Positive Profile 10223 2147483 | 5000 ie/s? 1 0x01 RIW
_Dec_1 Acc Dec 1 647 00 0x219¢c —
0x219d
PrfPP_Pos_Acc | E514 — 515 — Positive Profile 10223 2147483 | 5000 | ie/s? 1 0x300a sub | INTEGER32 | R/W
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Name Description Min Max D:Ifta um Scale index Type A::e
_Dec 2 Acc Dec 2 647 00 0x02
0x219e —
0x219f
0x300a sub
INTEGER32
PrfPP_Pos_Acc | E516 — 517 — Positive Profile 10223 2147483 | 5000 | o 1 0x03 RIW
_Dec_3 Acc Dec 3 647 00 0x21a0 —
0x21a1
0x300a sub
INTEGER32
PrfPP_Pos_Acc E518 — 519 — Positive Profile 10223 2147483 | 5000 ie/s? 1 0x04 RIW
_Dec_4 Acc Dec 4 647 00 0x21a2 —
0x21a3
- . 0x300a sub | |\rFGER3D
PrfPP_Pos_Acc | E520 — 521 — Positive Profile 10223 2147483 | 5000 | 1 0x05 RIW
_Dec 5 Acc Dec 5 647 00 0x21a4 —
0x21a5
- , 0x300a sub | |\ TEGERS2
PrfPP_Pos_Acc | E522 - 523 — Positive Profile 10223 2147483 | 5000 | . 1 0x06 RIW
_Dec_6 Acc Dec 6 647 00 0x21a6 —
0x21a7
- _ 0x300a sub | |\ TEGER32
PrfPP_Pos_Acc | E524 — 525 — Positive Profile 10223 2147483 | 5000 | o 1 0x07 RIW
_Dec 7 Acc Dec 7 647 00 0x21a8 —
0x21a9
- _ 0x300a sub | |\ TEGERS2
PrfPP_Pos_Acc | E526 — 527 — Positive Profile 10223 2147483 | 5000 | o 1 0x08 RIW
_Dec_8 Acc Dec 8 647 00 0x21aa —
0x21ab
- _ 0x300asub | |\ TEGERS2
PrfPP_Pos_Acc | E528 — 529 — Positive Profile 10223 2147483 | 5000 | . 1 0x09 RIW
_Dec_9 Acc Dec 9 647 00 0x21ac —
0x21ad
0x300a sub
PrfPP_Pos_Fina | E530 - 531 — Positive Profile 2147483 | 5000 | ., 0x0a
| Dec Acc Dec 4 10223 647 00 | s ! 0x21ae — RIW
0x21af
0x300C sub
PrfPP_Pos_NrPr E400 - Positive Profile Nr. X 0 01su INTEGER
fSpd Change Speed v e L ! a 8 RIW
0x212C
0x200F sub
MAX_SPEED | | d72-73 — Speed Max [ie] (P65 io/s 0x48 R
E — MOT_MAX_SPEED) 0x03C9 -
0x03C9
INTEGER
PrfPP_Pos_IndT | E401 - Index of Positive Profile 0x300C sub
= " 0 9 9 1 0x00 8 R/W
rgPos Position Targhet 0x212D

Tab. 11- Multi-profile Positive Speed parameters and Objects
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2.6.1.1 Torque Positive Profile

- @ Application
= B8 OpdeFEIMM_O0
+ Device Control
Profile Yelocity Mode
Homing Mode
- rulki-Profile Position Mode
= f] Profile Positive
8 Speed Positive Profile

Torgue Positive Profile
+ Profile Megative
Holding Torgque Profile
+ Mulki-Profile Welocity Mode
Profile Position PI-Speed Control Mode
Pt Svnichroniz akion
@ Haling Zam Profile

Table Tab. 12 shows the 9 positions for change the speed (PrfPP_Pos_PosChgTrq_0.... PrfPP_Pos_PosChgTrq_9) and 10
speeds (PrfPP_Pos_Torque_0.... PrfPP_Pos_Torque_1).
Parameter PrfPP_Pos_NrPrfTrq allows to choose the numbers of the change of torque limits for the profile.

Name Description Min Max i UM il index Type i
ult e SSs
CAN:
0x3003 INTEGER32
PrfPP_Pos_Pos PE4.?.2 - éOS'E'O - g;}Of”e - 2147483 | . ;| sub0oxa0 R
ChgTrg_ 0 ositive Tgf('q:f’e” ange 2147483648 647 1 MODBUS:
0x212E-
0x212F
) 0x3003
FFlE e [P Plciii(t)ité g%iiﬁ;n_ cPEZTee y AT | ie 1 | SubOx01 TECERS2 RIW
ChgTrq_1 Torque 9 2147483648 647 0x2130-
0x2131
0x3003
- -2 i INTEGER32
PriPP_Pos_Pos | oodib - DTL grgr:lee y 2147483 1 4 ie 1 | SubOx02 RIW
ChgTrg_2 9 2147483648 647 0x2132-
9
Torque
0x2133
0x3003
- -3- i INTEGER32
PriPP_Pos_Pos | podi Balio ggrl:ee y 2147483 | ie 1 [ SubOx03 o RIW
ChgTrg_3 9 2147483648 647 0x2134-
9
Torque
0x2135
0x3003
- -4 - i INTEGER32
PIPP_Pos Pos | oottt R e y 2147483 | ie 1 | SubOx04 RIW
ChgTrq_4 Torque 9 2147483648 647 0x2136-
0x2137
E412 - 413 - 5 - Profile 0x3003
PrfPP_Pos_Pos o ” - 2147483 . sub ox05 | INTEGER32
ChgTrq 5 Positive Position Change 2147483648 647 0 ie 1 R/W
Torque 0x2138-
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Name Description Min Max izifl UM 21zl index Type PEED
ult e ss
0x2139
0x3003
- 415 - 6 - Profi INTEGER32
PAPP_Pos Pos | podit g e y 2147483 | ie 1 SubOx06 o RIW
ChgTrq_6 T 9 2147483648 | 647 0x213A-
erate 0x213B
. 0x3003
PriPP_Pos_Pos |  ca10 4177 Frofile - 2147483 | " . [Lsub0x07 DUECERS o
ChgTrq_7 S 9 2147483648 | 647 0x213C-
orase 0x213D
0x3003
- 419 - 8 - Profi INTEGER32
PIIPP_Pos_ Pos | oot 8 Crange y 2147483 | ie 1 pSubOx08 RIW
ChgTrq_8 9 2147483648 | 647 0x213E-
Toraue 0x213F
PrfPP_Pos_Torq | E425 - 0 - Profile Positive Limit 0x3004 | UNSIGNED
—en e -7 - rrotie Fosiiive Limi 0.00 400.00 | 0.00 ie 100 | _sub 0x00 16 RIW
ue_0 Torque SO
PrfPP_Pos_Torq | E426 - 1 - Profile Positive Limi % 0x3004 | UNSIGNED
—ros_lorq 6 -1 - Profile Positive Limit 0.00 400.00 | 000 | MOT_T_ | 100 | sub0x01 16 RIW
ue_1 Torque NOM
0x2146
PrfPP_Pos_Torq | E427 - 2 - Profile Positive Limit % 0x3004 | UNSIGNED
oy T e e 0.00 400.00 | 0.00 | MOT_T_ | 100 | sub0x02 16 RIW
B NOM 0x2147
p . L % 0x3004 | UNSIGNED
PrfPP_Pos_Torq | E428 - 3 - Profile Positive Limit 0.00 400.00 0.00 MOT T 100 sub 0x03 16 RIW
ue_3 Torque NOM
0 0x2148
PrfPP_Pos_Torq | E429 - 4 - Profile Positive Limit % 0x3004 | UNSIGNED
o T e e 0.00 400.00 | 0.00 | MOT T_ | 100 | subOx04 16 RIW
B NOM 0x2149
BriPP Pos Tora | £430 - 5. Profile Positive Limi % 0x3004 | UNSIGNED
—ros_lorq -5 - Profile Positive Limit 0.00 400.00 | 0.00 | MOT_T_ | 100 | subO0x05 16 RIW
ue_5 Torque
NOM 0x214A
PrPP_Pos_Torq | E431 - 6 - Profile Positive Limit % 0x3004 | UNSIGNED
o O e ! 0.00 400.00 | 0.00 | MOT T_ | 100 | subOx06 16 RIW
B d NOM 0x214B
BrieP Pos Tora | E432.- 7 - Profile Positive Limit % 0x3004 | UNSIGNED
i T e e 0.00 400.00 | 0.00 | MOT_T_ | 100 | subO0x07 16 RIW
_ q NOM 0x214C
PrfPP_Pos_Torq | E433 - 8 - Profile Positive Limit % 0x3004 | UNSIGNED
A e ! 0.00 400.00 | 0.00 | MOT_T_ | 100 | subO0x08 16 RIW
B d NOM 0x214D
PriPP Pos T E434. 9 - Profile Positive Limit % 0x3004 | UNSIGNED
g T e 0.00 400.00 | 0.00 | MOT T_ | 100 | subO0x09 16 RIW
_ NOM 0x214E
0x300C
PrfPP_Pos_NrPr E447 - Positive Profile Nr. X o INTEGERS
L 0 8 0 1 sub 0x0 R/W
fTrq Change Limit Torque T

Tab. 12- Change torque Positive Parameters and Objects

Example 1: Multi-profile Positive.

Parameters:

pPOS_FRAC = 23 bit (1 turn = 8388608 ie),

PrfPP_Pos_NrPrfSpd = 3,
PrfPP_Pos_IndTrgPos =9,
PrfPP_Pos_NrPrfTrq = 9.
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PrfPP_Pos_PosChgSpd_0 = 2097152 ie PrfPP_Pos_Speed_0 = 4194304 ie/s
PrfPP_Pos_PosChgSpd_1 = 4194304 ie PrfPP_Pos_Speed_1 = 8388608 ie/s
PrfPP_Pos_PosChgSpd_2 = 6291456 ie PrfPP_Pos_Speed_2 = 12582912 ie/s
PrfPP_Pos_PosChgSpd_3 = 8388608 ie PrfPP_Pos_Speed_3 = 16777216 ie/s
PrfPP_Pos_PosChgSpd_4 = 10485760 ie PrfPP_Pos_Speed_4 = 20971520 ie/s
PrfPP_Pos_PosChgSpd_5 = 12582912 ie PrfPP_Pos_Speed_5 = 25165824 ie/s
PrfPP_Pos_PosChgSpd_6 = 14680064 ie PrfPP_Pos_Speed_6 = 29360128 ie/s
PrfPP_Pos_PosChgSpd_7 = 16777216 ie PrfPP_Pos_Speed_7 = 33554432 ie/s
PrfPP_Pos_PosChgSpd_8 = 18874368 ie PrfPP_Pos_Speed_8 = 37748736 ie/s
PrfPP_Pos_PosChgSpd_9 = 20971520 ie PrfPP_Pos_Speed_9 = 41943040 ie/s
PrfPP_Pos_PosChgTrg_0 = 2097152 ie PrfPP_Pos_Torque_0 = 10.00 %
PrfPP_Pos_PosChgTrq_1 = 4194304 ie PrfPP_Pos_Torque_1 = 20.00 %
PrfPP_Pos_PosChgTrq_2 = 6291456 ie PrfPP_Pos_Torque_2 = 30.00 %
PrfPP_Pos_PosChgTrq_3 = 8388608 ie PrfPP_Pos_Torque_3 = 40.00 %
PrfPP_Pos_PosChgTrg_4 = 10485760 ie PrfPP_Pos_Torque_4 = 50.00 %
PrfPP_Pos_PosChgTrg_5 = 12582912 ie PrfPP_Pos_Torque_5 = 60.00 %
PrfPP_Pos_PosChgTrg_6 = 14680064 ie PrfPP_Pos_Torque_6 = 70.00 %
PrfPP_Pos_PosChgTrq_7 = 16777216 ie PrfPP_Pos_Torque_7 = 24.00 %
PrfPP_Pos_PosChgTrq_8 = 18874368 ie PrfPP_Pos_Torque_8 = 25.00 %
PrfPP_Pos_Torque_9 = 50.00 %

With this configurations there are three change of speed (PrfPP_Pos_NrPrfSpd = 3), starting from
PrfPP_Pos_PosChgSpd_6 (6 = PrfPP_Pos_IndTrgPos =9 - PrfPP_Pos_NrPrfSpd = 3). The three speeds will be 6,7,8,9.
There will be also nine change of positive torque limit (PrfPP_Pos_NrPrfTrq = 9). The nine positive torque limits will be
0,1,2,3,4,5,6,7,8,9.

Fig. 9 and Errore. L'origine riferimento non é stata trovata. shows the results when the start positive profile command
is given. The blue signal is the speed feed-forward (sysSpeedPerReference), the red signal is the positive torque limit
(sysMaxPositiveTorque).

Fig. 9 shows the steps of torque and speed, Errore. L'origine riferimento non é stata trovata. shows the position points
for change speed and torque limit.

In this example accelerations have the same value and torque limit is not ramp.

| PrfPP_Pos_Speed_9

| PrfPP_Pos_Speed_8 | l

PrfPP_Pos_Speed_6 | PrfPP_Pos_Speed_7 | l

PrfPP_Pos_Torque_6

PrfPP_Pos_Torque_3

PrfPP_Pos_Torque_7

PrfPP_Pos_Torque_2 PrfPP_Pos_Torque_4

PrfPP_Pos_Torque_8

PrfPP_Pos_Torque_1 PrfPP_Pos_Torque_5

PrfPP_Pos_Torque_9

PrfPP_Pos_Torque_0 l ¢ *
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2 ! ' ' :
ms/div: 78.92 :

Fig. 9-Torque limit and speed reference

Example 2: Multi-profile Positive.

Parameters:
pPOS_FRAC = 16 bit (1 turn = 65536 ie),
PrfPP_Pos_NrPrfSpd = 2,
PrfPP_Pos_IndTrgPos =2,
PrfPP_Pos_NrPrfTrq = 2.

pTRQ_POS_RAMPS = 200.0 ms

PrfPP_Pos_PosChgSpd_0 = 16384 ie

PrfPP_Pos_Speed_0 = 16384 ie/s

PrfPP_Pos_PosChgSpd_1 = 65536 ie

PrfPP_Pos_Speed_1 = 65536 ie/s

PrfPP_Pos_PosChgSpd_2 = 196605 ie

PrfPP_Pos_Speed_2 = 196605 ie/s

PrfPP_Pos_Acc_Dec_0 = 163840 ie/s?

PrfPP_Pos_Acc_Dec_1 = 655360 ie/s?

PrfPP_Pos_Acc_Dec_2 = 3932100 ie/s?

PrfPP_Pos_PosChgTrq_0 = 32768 ie

PrfPP_Pos_Torque_0 = 70.0 %

PrfPP_Pos_PosChgTrq_1 =98304 ie

PrfPP_Pos_Torque_1=140.0 %

PrfPP_Pos_Torque_2 = 50.0 %
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Fig. 10-Multi-Profile positive Example
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Example 2 shows a Multi-profile positive reference where accelerations have different value, depending on the actual value

of index.
The blue signal

(sysMaxPositiveTorque).
The torque limit is ramps with parameter p TRQPOS_RAMPS. The value in ms is referred to 100.00% of nominal torque.

2.6.2 PROFILE NEGATIVE

- @ Applicatian

— 5 OpdeFEIMM_00
+ Device Control
Profile Yelocity Mode
Homing Mode
= rulki-Profile Position Mode

28

Prafile Positive
Prafile Megative

+ ﬁ Holding Tarque Profile
+ Mulki-Prafile Yelocity Mode

Profile Position PI-5peed Control Mode

Pt Svnichronization
@ Holing Zam Profile

is the speed feed-forward

(sysSpeedPercReference),

the red one

is the positive i

mit

Profile Negative works in the same way of Profile Positive, the references refer to decreasing position (negative speed)
and negative torque limit.
Multi Profile Position Negative can be enabled with bit 11 of control word Fig. 1, Tab. 2 or with logical input 112 — Profile
negative start enable.

Name Description Min Max Dem:aul um Scale index Type Ac:es
CAN: UNSIGNE
rCONTROL_WORD E100 — Control Word 0000 1 0x6040 D16 RIW
- - MODBUS:
0x2000
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Name Description Min Max De:aul UM Scale index Type Ac;:es
oxe041 | UNSIONE
STATUS_WORD d64 — Status Word 0000 1 R/W
INTEGER1
0x03C0 6
E101 — Finite State
RD_STATE_MACHINE Automation 0x2001 R
Range
1 1-Profile Position
Mode 0x6060 INTEGERS
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO1 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with P! 0x012D
control
6 | 6-Homing mode
d65 — Modes of operation 0x6061 INTEGERS
MODE_OF_OP_DIS ) R
- — — d|3p|ay 0x03C1
E704 - 705 - Profile p 214748364 0x3016 INTESER3
FIAP e Pasly Negative Position Target g;gzg 7 g 1€ L 0x225C — R
0x225d
Range
0 0 - None
1 1 —Target
reach locking 0x301C
2 - Target sub Ox04 INTEGERS
9 reach holding
start CAM
profile
3 - Pos start
PrfPP_Neg_Sel _End_Tr E749 - Profile Negative - 3 holding CAM
. ] 1 R/W
q Type Switch mode profile
4 — Pos and trq
4 start holding
CAM profile
5 Pos and Al 0x2289
5) start holding
CAM profile
6- Pos and DI
6 start holding
cam profile
INTEGERS
E706 - 707 - Profile 214748364 0x3017 D
PrfPP_Neg_EndSpdRef | Negative End Speed Open 0 7 0 iels 1 OX225E — R/W
e3P 0x225F
Range
- 0x301C
E750 - Profile Neg. 0 0 - Linear sub 0x05 INTEGERS8
PrfPP_Neg_SelType_Ho . - 1 1-S - Ramps
Holding Cam Profile - 0 R/W
dCam Interpolation Type 2 2 — Cubic
Spline 0x228A
3 3 - Bezier
) 0x200F INTEGER3
d72-73 — Speed Max [ie] sub 0x48 2
MAX_SPEED_IE (P65 — iels 1 R
MOT_MAX_SPEED) 0x03C8 —
0x3C9
0x3013 INTEGER3
I E676 — 677 - p 214748364 . sub 0x09 2
PrfPP_Neg_PosLimit PriPP_Neg_PosLimit 21474 7 0 ie 0x2240 — R/W
83648
0x2241
0x3100 INTEGER3
E202-203 — Maximum . sub 0x0d 2
MSX_SPEED_NEG negative speed iels 0x2066 —
0x2067

Tab. 13- Multi-profile Negative parameters and Objects
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2.6.2.0 Speed Negative Profile

- @ Application
-85 OpdeFEIMM_00

+

Device Control
Profile welocity Mode
Homing Mode
Mulki-Profile Position Mode
Profile Positive
Profile Megative
@, Speed Negative Profile
Torque Megative Prafile
ﬁ Holding Torque Prafile
Mulki-Profile Yelocity Mode
Prafile Paosition PI-Speed Control Mode
P Synchronization
Holing Cam Prafile

Name Description Min Max Dl?lfta UM Scale index Type A;:;:e
CAN: INTEGER
. 0x3010 sub 32
PIfPP_Neg_Pos | £012-613-0- Negative ; 2147483 0x00
Chaspd 0 Profile Position 2147483648 647 0 ie 1 - R/W
9opa Targhet/Change Speed “gozgggs-
X [
0x2201
. 0x3010 sub INTEGER
PriPP_Neg Pos | E©14-615-1- Negative ; 2147483 . 0x01 32
Ch§Spd_1 Profile Position 2147483648 647 0 ie 1 0x2202 R/W
- Targhet/Change Speed ())(x2203_
. 0x3010 sub INTEGER
PIfPP_Neg Pos | C016-617-2- Negative - 2147483 . 0x02 32
ChgSpd 2 Profile Position 2147483648 647 0 ie 1 0x2202 R/W
— Targhet/Change Speed ()J(x2205_
E618 - 619 - 3 - Negative 0x3010 sub INTEGER
N o - 0x03 32
PilE P ea e Profile Position srarasasas | e | 0 ie 1 X RIW
9Spd_ Targhet/Change Speed 06‘322387—
. 0x3010 sub INTEGER
PriPP_Neg_Pos EGZOﬁrgﬁL_P“oéii\ij:r? atve - 2147483 1 ie 1 0x04 32 RIW
ChgSpd_4 Targhet/Change Speed 2147483648 647 06(5223(?9_
) 0x3010 sub INTEGER
P NG FeS p'iiﬁié %‘:’g'hif}cpﬁgﬂﬁe - ZAIRE | g ie 1 0x05 32 RIW
ChgSpd_5 Speed 2147483648 647 ogfzzg(,)AB_
. 0x3010 sub INTEGER
PrfPP_Neg Pos | E024-625-6 - Negative ) 2147483 . 0x06 32
ChgSpd_6 Profile Position 2147483648 647 0 ie 1 0x220C R/W
- Targhet/Change Speed 6‘ 220D_
X
. 0x3010 sub INTEGER
PrfPP_Neg_Pos | £026-627-7 - Negative - 2147483 . 0x07 32
ChgSpd 7 Profile Position 2147483648 647 0 ie 1 0X220E R/IW
gopd_ Targhet/Change Speed ()J(x220F_
. 0x3010 sub INTEGER
PriPP_Neg Pos | 0267 6203 fegative y 2147483 | i 1 0x08 32 RIW
ChgSpd_8 Targhet/Change Speed 2147483648 647 0())(222;?1_
X
PrfPP_Neg_Pos E630 - 631 - 9 - Negative - 2147483 0 ie 1 0x3010 sub INTEGER R/W
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Name Description Min Max D:Ifta um Scale index Type A::e
ChgSpd_9 Profile Position 2147483648 647 0x09 32
Targhet/Change Speed 0x2212 —
0x2213
0x3011 sub INTEGER
PrfPP_Neg_Spe E634 - 635 - 0 - Profile 2147483 ) 0x00 32
ed_0 Negative Speed 0 647 0 iefs ! 0x2216 — RIW
0x2217
0x3011 sub INTEGER
PrfPP_Neg_Spe E636 - 637 - 1 - Profile 2147483 , 0x01 32
ed_1 Negative Speed g 647 g 5 ! 0x2218 — RIW
0x2219
0x3011 sub INTEGER
PrfPP_Neg_Spe E638 - 639 - 2 - Profile 2147483 . 0x02 32
ed_2 Negative Speed 0 647 0 lefs L 0x221A — RIW
0x221B
0x3011 sub [ INTEGER
PrfPP_Neg_Spe E640 - 641 - 3 — Profile 2147483 . 0x03 32
ed 3 Negative Speed g 647 L le/s ! 0x221C — RIW
0x221D
0x3011 sub INTEGER
PrfPP_Neg_Spe E642 - 643 - 4 - Profile 2147483 . 0x04 32
ed_4 Negative Speed 0 647 0 le/s ! 0x221E — RIW
0x221F
0x3011 sub | INTEGER
PrfPP_Neg_Spe E644 - 645 - 5 - Profile 2147483 , 0x05 32
ed 5 Negative Speed Y 647 Y 5 L 0x2220 — RIW
0x2221
0x3011 sub INTEGER
PrfPP_Neg_Spe E646 - 647 - 6 - Profile 2147483 . 0x06 32
od 6 Negative Speed 0 647 0 | s L 0x2222 — RIW
0x2223
0x3011 sub [ INTEGER
PrfPP_Neg_Spe E648 - 649 - 7 - Profile 2147483 . 0x07 32
ed 7 Negative Speed g 647 v 25 ! 0x2224 — RIW
0x2225
0x3011 sub INTEGER
PrfPP_Neg_Spe E650 - 651 - 8 - Profile 2147483 _ 0x08 32
ed_8 Negative Speed 0 647 0 iefs ! 0x2226 — RIW
0x2227
0x3011 sub [ INTEGER
PrfPP_Neg_Spe E652 - 653 - 9 - Profile 2147483 , 0x09 32
ed 9 Negative Speed Y 647 0 25 ! 0x2228 — RIW
0x2229
0x301Asub | INTEGER
PrfPP_Neg_Acc | E510 — 511 — Negative Profile 2147483 | 5000 | ., , 0x00 32
_Dec 0 Acc Dec 0 10223 647 00 iels 1 0x229a- RIW
0x229b
0x301Asub | INTEGER
PrfPP_Neg_Acc | E512— 513 — Negative Profile 2147483 | 5000 | . 0x01 32
_Dec_1 Acc Dec 1 il 647 00 Bk L 0x229c — RIW
0x229d
0x301Asub | INTEGER
PrfPP_Neg_Acc | E514 — 515 — Negative Profile 2147483 | 5000 | ., ., 0x02 32
_Dec 2 Acc Dec 2 10223 647 00 | ©fs L 0x229% — RIW
0x229f
0x301Asub | INTEGER
PrfPP_Neg_Acc | E516 — 517 — Negative Profile 2147483 | 5000 | ., ., 0x03 32
_Dec 3 Acc Dec 3 e 647 oy || 8 L 0x2280 — RIW
0x22a1
0x301Asub | INTEGER
PrfPP_Neg_Acc | E518 — 519 — Negative Profile 2147483 | 5000 | ., , 0x04 32
Dec 4 Acc Dec 4 10223 647 00 | ‘s L Ox22a2 RIW
0x22a3
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Name Description Min Max D:Ifta um Scale index Type A::e
0x301A sub INTEGER
PrfPP_Neg_Acc | E520 — 521 — Negative Profile 2147483 | 5000 | ., 0x05 32
_Dec. 5 Acc Dec 5 1o 647 00 | s ! Ox2294 — R
0x22a5
0x301A sub INTEGER
PrfPP_Neg_Acc | E522 — 523 — Negative Profile 2147483 | 5000 L 0 0x06 32
_Dec 6 Acc Dec 6 10223 647 00 | 5 L X226 — RiW
0x22a7
0x301A sub INTEGER
PrfPP_Neg_Acc | E524 — 525 — Negative Profile 2147483 | 5000 o fiB) 0x07 32
_Dec. 7 Acc Dec 7 inzz3 647 00 | ' L 0x2238 RIW
0x22a9
0x301A sub INTEGER
PrfPP_Neg_Acc | E526 — 527 — Negative Profile 2147483 | 5000 | ., » 0x08 32
_Dec._8 Acc Dec 8 10223 647 00 | ‘e L Ox22aa- RIW
0x22ab
0x301A sub INTEGER
PrfPP_Neg_Acc | E528 — 529 — Negative Profile 2147483 | 5000 | . , ., 0x09 32
_Dec_9 Acc Dec 9 12z 647 00 | ‘s ! Ox22a0 RIW
0x22ad
0x301A sub INTEGER
PrfPP_Neg_Fina | E530 — 531 — Negative Profile 2147483 | 5000 L 0 Ox0a 32
I_Dec Final Deceleration 10223 647 00 iefs ! 0x22ae — RIW
0x22af
0x301C sub
PrfPP_Neg NrP |  E656 - Negative Profile Nr. X o SY° | INTEGER 8
rfSpd Change Speed g g g 1 0x01 RIW
0x222C
. Ox200F sub | |\ TEGER32
MAX_SPEED _|I d72-73 — Speed Max [ie] (P65 ie/s 0x48 R
E — MOT_MAX_SPEED) 0x03C8 —
0x03C9
0x301C sub
PrfPP_Neg_Ind |  E657 - Index of Negative oY | INTEGER 8
. € 0 9 9 1 0x00 RIW
TrgPos Profile Position Target 0x222D

Tab. 14- Multi-profile Negative Speed parameters and Objects

2.6.2.1 Torque negative profile

- @ Application
=5 OpdeFEIMM 00

+

Device Control
Prafile Welociky Mode
Homing Mode
rulki-Profile Position Mode
Profile Positive
Prafile Megakive

g Speed Megative Profile

Tarque Megative Prafile

f] Holding Tarque Prafile

Profile Position PI-Speed Control Mode

+
Fulki-Profile Yelocity Mode
Pt Swnchronization

Haling Zam Profile
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Name Description Min Max 2 UM gl index Type 2D
ult e SSs
023‘?‘0'::3 INTEGER
=659 - 0 - Profi 32
PriPP_Neg_Pos Ngggt?ve%)c?siti%n 2?2:128 y 21474836 0 ie 1 sub 0x00 R/W
ChgTrq 0 oo 2147483648 47 MODBUS:
0x222E —
0x222F
. 0x3013 INTEGER
RUTARENCIREES NS 6:t(i)v-e6|§<:si-tilr-1 l(D:rr?a?rlwe e - ZATRED | g ie q | SubOx01 32 RIW
ChgTrq_1 gave - 9 | 2147483648 47 0x2230 —
oraue 0x2231
E662 - 663 - 2 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos G - 21474836 . sub 0x02 32
ChgTrq 2 Negative $03|t|on Change 2147483648 47 0 ie 1 0x2237 R/W
oraue 0x2233
E664 - 665 - 3 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos ¥ - 009 -9~ - 21474836 . sub 0x03 32
ChgTrq, 3 Negative ?osmon Change 2147483648 47 0 ie 1 0x2234 — R/W
eraue 0x2235
0x3013 INTEGER
E666 - 667 - 4 - Profile
PrfPP_Neg_Pos : ” - 21474836 . sub 0x04 32
ChgTrq 4 Negative $05|t|on Change 2147483648 47 0 ie 1 0X2236 — R/W
erade 0x2237
. 0x3013 INTEGER
e I a7 N ey I R I -
ChgTrq_5 S 9 | 2147483648 47 0x2238 —
oraue 0x2239
E670 - 671 - 6 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos it - 21474836 . sub 0x06 32
ChgTrq 6 Negative ?gzﬂgn Change 2147483648 47 0 ie 1 T R/W
0x223B
E672 - 673 - 7 - Profile 0x3013 e
PrfPP_Neg_Pos = oo - 21474836 . sub 0x07 32
ChgTrq. 7 Negative ?gzﬂgn Change 2147483648 47 0 ie 1 0x223C — R/W
0x223D
0x3013 INTEGER
E674 - 675 - 8 - Profile
PrfPP_Neg_Pos ’ - - 21474836 . sub 0x08 32
ChgTrq 8 Positive F_’I_osmon Change 2147483648 47 0 ie 1 0x223E — R/W
eraue 0x223F
. . % 0x3014 | UNSIGNED
PriPF_Neg_Torg | E681- 0 - Profile Negative 0.00 40000 | 0.00 | MOT TN | 100 | subO0x00 16 RIW
ue_0 Limit Torque
oM 0x2245
PrfPP_Neg_T E682 - 1 - Profile Negati % 0x3014 | UNSIGNED
AR it Toraue e 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x01 16 RIW
B a oM 0x2246
. f_ _ % 0x3014 | UNSIGNED
SHFE e T | [Bees 2 o Poile Mesgiie 0.00 40000 | 0.00 | MOT T N | 100 | sub0x02 16 RIW
ue_2 Limit Torque -~ =
OM 0x2247
PrPP_Neg_T E684 - 3 - Profile Negati % 0x3014 | UNSIGNED
A e Uit Toraue e 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x03 16 RIW
B a oM 0x2248
. f_ _ % 0x3014 | UNSIGNED
FHF e T | [Baee e o Poile Mesgiie 0.00 400.00 | 000 | MOT TN | 100 | subOx04 16 RIW
ue_4 Limit Torque
OM 0x2249
PIfPP_Neg_T E686 - 5 - Profile Negati % 0x3014 | UNSIGNED
T - fir'mt?o'reueegat"’e 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x05 16 RIW
- d OM 0x224A
BiPP Neq T E687 - 6 - Profile Nedafi % 0x3014 | UNSIGNED
e it ;%;eueegat"’e 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x06 16 RIW
- a OoM 0x224B
PrfPP_Neg_Torq | E688 - 7 - Profile Negative 0.00 400.00 | 0.00 % 100 | 0x3014 | UNSIGNED | RW
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Name Description Min Max D:;a UM S:al index Type A::e
ue_7 Limit Torque MOT_T_N sub 0x07 16
oM
0x224C
i 689 - 8 G . % 0x3014 UNSIGNED
FHIFR ey o | [Eee 2 - Poile egkine 0.00 40000 | 0.00 | MOT T N | 100 | sub 0x08 16 RIW
ue_8 Limit Torque
oM 0x224D
) . % 0x3014 UNSIGNED
PriFP_lleg_Torg | - E690- ﬁi;nFi’t?g'rzLiegat"’e 0.00 40000 | 0.00 | MOT_T_N | 100 | sub0x09 16 RIW
. oM 0x224E
0x301C
PrfPP_Neg_NrP E703 - Negative Profile Nr. X 2 INTEGER 8
o 0 8 0 1 sub 0x0 R/IW
rfTrq Change Limit Torque 0x2258
X

Tab. 15- Torque Negative Profile parameters and Objects

Example: Multi-profile Negative.

Parameters:

pPOS_FRAC = 16 bit (1 turn = 65536 ie),
PrfPP_Neg_NrPrfSpd = 2,
PrfPP_Neg_IndTrgPos =9,
PrfPP_Neg_NrPrfTrq = 2.
pTRQ_POS_RAMPS = 20.0 ms

PrfPP_Neg_PosChgSpd_7 = 638966 ie

PrfPP_Neg_Speed_7 = 589815 ie/s

PrfPP_Neg_PosChgSpd_8 = 393210 ie

PrfPP_Neg_Speed_8 = 983020 ie/s

PrfPP_Neg_PosChgSpd_9 (TARGET) = -196605 ie

PrfPP_Neg_Speed_9 = 589810 ie/s

PrfPP_Neg_Acc_Dec_7 = 3932100 ie/s?

PrfPP_Neg_Acc_Dec_8 = 2949075 ie/s?

PrfPP_Neg_Acc_Dec_8 = 1966050 ie/s?

PrfPP_Neg_Final_Dec = 9830250 ie/s?

PrfPP_Neg_PosChgTrg_7 = 2097152 ie

PrfPP_Neg_Torque_7 = 141.75 %

PrfPP_Neg_PosChgTrq_8 = 4194304 ie

PrfPP_Neg_Torque_8 = 96.43 %

PrfPP_Neg_PosChgTrq_9 = 6291456 ie

PrfPP_Neg_Torque_9 = 48.21 %
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PrfPP_Neg_Torque_7 H PrfPP_Neg_Torque_8 PrfPP_Neg_Torque_9
e — ; ; ; ;
Foazz
FE ...... ............... | pTRQ_NEG_RAMPS [ .............. i E o3
3 : : : : - : / PrfPP_Neg_Final_Dec 9 a2
4139 E E T i i I DT & T P T E 480
asd 5 v ............... R ................ S ................................ E ooy
188_ ........ i ....... .............. . ..... ................ ................ . ................................ _,288
N PrfPP_NegSpeed_9 | : 3
2251 P Negopeed [ o Rl - e ................................ L.z
g3l e S | ......... S S b
[ PrPpNeg AcoDecs TN/ T T R o
. . ‘\{ PrfPP_NegSpeed_8 | I | »
1] 3198.4

Fig. 11- Multi-profile Negative Example

2.6.2.2 Software limits (Safe stop zone )

In Multi-Profile position zone, the actual position is checked in order to don’t exceed the safe stop zone.

Parameters E40-41 — pSWLIMITMIN and E42-43 pSWLIMITMAX define the safe stop zone. If the negative profile is
enabled and actual position is less than pSWLIMITMIN or if profile positive is enabled and actual position is greater
than pSWLIMITMAX a deceleration ramp of E08-09 — pQSEDEC is enabled and the motor is stopped at zero speed.

If these limits are applied in Injection axis, the system can Interrupt the Holding Profile (if enabled) and apply directly the
quick stop ramp.

1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 msddiv: 73,95 : : : : : : : i :

E :
H
12.4 T T T T T T T T T T T T T T T T T T
0
I_
C
Min value 3 Cur value Red cursor Elue cursor Horz cursar _
OpenDrive B..1: o4l o oo 0,000 9,995 0.000 235, 041 Application spe...
Openlrive B, 1 addr 0xF216 -3276E.000 32650000 1650.000  1540... wACTUALPOS
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2.6.3

HOLDING TORQUE PROFILE

- @ Application
=-S5 OpdeFEIMM_00

+

Device Control

Prafile Welocity Mode

Homing Mode

Mulki-Profile Position Mode
Profile Positive
Profile Negative
Holding Torgue Profile

Fig. 12- Software limits

-
+ rulki-Profile Yelocity Mode
Profile Position PI-Speed Control Mode
Pt Swnichronization

Haling Cam Profile

Holding Torque Profile is enabled at the end or during the Multi-Profile Position Negative, which control the Injection

axes.

User can chose in the HMI up to ten points, start point, interpolation type and much more.

Name Description Min Max Djlfta UM Scale index Type A;:;e
CAN: | ;NsIGNE
PrfPP_StartTrqC | E716 - Profile Negative Initial % 0x3018 D16
_ama A Torqu-e :l%lld?ngeg:révgrgflnl: 0.00 400.00 0.00 MOT_T_ 100 sub 0x09 RIW
NOM MODBUS:
0x2268
_ _ % 0x3018 | UNSIGNE
PrfPP_EndTrgR E717 - 0 - Profile Negative 0.00 400.00 000 | MOT T 100 sub 0x01 D 16 R/W
ef 0 End Limit Torque —~ =
X NOM 0x2269
PrfPP_EndTrgR E718 - 1 - Profile Negati % e | o
gfq rq - -Linr:i)t 'Tzrqﬁgat"’e 0.00 400.00 | 0.00 | MOT.T_ | 100 |_subO0x02 D16 RIW
2 NOM 0x226A
. . % 0x3018 | UNSIGNE
Tz | Lt T 000 | 40000 | 0.00 | MOT T_ | 100 | sub0x03 | D16 | Rrw
3 q NOM 0x226B
PrfPP_EndTrgR | E720 -3 - Profile Negati % s | N
gfg rq En d'Lir;‘?t'T‘z rquatlve 0.00 400.00 | 0,00 | MOT.T_ | 100 | sub0x04 D 16 RIW
B NOM 0x226C
. . % 0x3018 | UNSIGNE
| e Limt o 000 | 40000 | 0.00 | MOT T_ | 100 | sub0x05 | D16 | Rrw
¥ NOM 0x226D
PrfPP_EndTrgR E722 - 5 - Profile Negati % 0x3018 | UNSIGNE
_EndTrg 722 -5 - Profile Negative 0.00 400.00 | 0.00 | MOT 100 | sub0x06 | D16 RIW
ef 5 End Limit Torque ~ =
NOM 0x226E
PrfPP_EndTrqR E723 - 6 - Profile Negati @ oy | o
Ef% © . 'Lin:‘ii ITzrnga b 0.00 400.00 | 0.00 | MOT.T_ | 100 |_subO0x07 D 16 RIW
X NOM 0x226F
PrfPP_EndTrgR E724 - 7 - Profile Negati % s | o
_Endirg 724 - 7 - Profile Negative 0.00 400.00 | 0.00 | MOT_T 100 | sub0x08 D 16 RIW
ef 7 End Limit Torque -~ =
NOM 0x2270
PrfPP_EndTrgR E725 - 8 - Profile Negati % s | o
==ndiirg e o] CELCIEVE 0.00 400.00 | 0.00 | MOT.T_| 100 |_subO0x09 D 16 RIW
ef 8 End Limit Torque
NOM 0x2271
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Name Description Min Max D:Ifta UM Scale index Type A::e
PrfPP_EndTrgR | E726 - 9 - Profile Negati % 0x3018 | UNSIGNE
< g ra . 'Lin';‘i’t 'Tf)rqﬁga ve 0.00 400.00 | 0.00 | MOT.T_ | 100 | _subOx0A D 16 RIW
- NOM 0x2272
; ) . 0x3019 UNSIGNE
PrfPP_TimeEnd E?36 - Profile l_\le_gatwe -Set 65535 0 - 1 sub 0x00 D 16 RIW
Trq_0 Time of End Limit Torque 0O
0x227C
0x3019 UNSIGNE
PrfPP_TimeEnd E737 - Profile Negative -Set
Trg_1 Time of End Limit Torque 0 65535 0 ms L sub 0x01 D16 RIW
0x227D
0x3019 UNSIGNE
PrfPP_TimeEnd E738 - Profile Negative -Set D1
Trq_2 Time of End Limit Torque 0 o) Y ms ! sub 0x02 6 Y
0x227E
0x3019 UNSIGNE
PrfPP_TimeEnd E739 - Profile Negative -Set D1
Trq_3 Time of End Limit Torque 0 65535 | 0 ms ! sub 0x03 6 RIW
0x227F
PrfPP_TimeEnd E740 - Profile Negati Set 0x3019 UNSIGNE
__limekEn i - Froftie .e'ga Ive -o€ 65535 0 ms 1 sub 0x04 D16 R/W
Trq_4 Time of End Limit Torque 0O
0x2280
PrfPP_TimeEnd E741 - Profile Negati Set 0x3019 UNSIGNE
__limekEn [ - Frotile .e.ga ve -oe 65535 0 ms 1 sub 0x05 D16 R/W
Trq_5 Time of End Limit Torque 0
0x2281
PrfPP_TimeEnd E742 - Profile Negative -Set 0x3019 UNSIGNE
s o R e 65535 | 0 ms 1 sub 0x06 D 16 RIW
Trg_6 Time of End Limit Torque O
0x2282
PrfPP_TimeEnd E743 - Profile Negative -Set 0x3019 UNSIGNE
—imeLn r45 - Frollie Negative -5e 65535 0 ms 1 sub 0x07 D16 RIW
Trq_7 Time of End Limit Torque 0
0x2283
. ) . 0x3019 UNSIGNE
PrfPP_TlmeEnd E744 - Profile Ne_gatwe -Set 65535 0 s 1 sub 0x08 D16 R/W
Trq_8 Time of End Limit Torque 0
0x2284
) ) . 0x3019 UNSIGNE
PrfPP_TimeEnd E7_45 - Profile _Ne_gatlve -Set 65535 0 ms 1 sub 0x09 D16 RIW
Trq_9 Time of End Limit Torque 0
0x2285
) . 0x301C INTEGER
PrfPP_Tl\rerrfEnd E748 - NLrir%fitP_lfgrﬁlieNegatlve 10 0 1 sub 0x03 8 RIW
q q 0x2288
——one 0x301C | INTEGER
PrfPP_SelType_ E750 — Profile Holding Cam sub 0x05 8
) ) 1 1-S-Ramps 0 1 R/IW
HoldCam Profile Interpolation Type - -
2 2-Cubic Spline
: 0x228A
3 3-Bezier
PrfPP_SR E751 - Profile S-R Ti 0x3019 UNSIGNE
_oRamps - Frofie os-namps lime sub Ox0A D 16
_HoldCamTime Holding Cam Profile B g ms ! R
0x228B
0x301a
PrfPP_Acc_Hold E788-789 — Profile Holding 2147483 | 5000 Lo sub 0x0b UNSIGNE
Cam Cam Acceleration 10223 647 00 iels 0x22b1 — D32 RIW
0x22b2
0x301a UNSIGNE
PrfPP_Dec_Hol E790-791 — Profile Holding 2147483 | 5000 s sub 0x0c D 32
dCam Cam Deceleration 10223 647 00 iefs 0x22b3 — RIW
0x22b4
PrfPP_TrgLim_S | E691 - Profile Negative T % 0x3014 UNSIGNE
_lrghim_. - Frofile Negative lorque sub 0x0a D16
tartHoldCam Limit Start Holding Cam Profile 0.00 400.00 0.00 MS(EKA - 100 0x2247 RIW
Range
0 0 - None
PrfPP_Neg_Sel E749 — Profile Negative — 1 5 . ‘hTﬁrgﬁ? . ’ 0x301C | UNSIGNE | o\
_End_Trq Type switch mode €ach ~ocking sub 0x04 D8
2 — Target
2 Reach Start
Holding Cam
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Name Description Min Max D:Ifta UM Scale index Type A::e
Profile
3 — Pos start
3 Holding Cam
Profile
4 —Pos and trq
4 start Holding
Cam Profile
5 — Pos and Al
5 start Holding
Cam Profile
6 — Pos and DI 0x2289
6 start Holding
Cam Profiel
7 — Pos and time
7 start Holding
Cam Profile
PrfPP_Neg_Trq E691 — Profile Negative % 0x3014 INTEGER
_Lim_Start_Hold Torque Limit Start Holding 0.00 400.00 | 0.00 | MOT_T_ | 40.96 | subOx0a 16 R/W
Cam Cam Profile NOM 0x224f
Range
PrPP SelAl St E752 - Profile Neg. Al 0 [ 0—Analog input 1 s?fglge 'NTEsGER
= — Selection Start Hoding Cam 1 1—Analoginput2 | 0 1 R/W
artHoldCam ) -
Profile 2 | 2—Analog input 3 0x228C
3 3 — Analog input 4
f e S E753 - 0x3019 UNSIGNE
PriPP_Time_Sta | ptpp Neg Time_StartHoldC 0 30000 | 0 ms 1 sub 0x0B D 16 RIW
rtHoldCam
am 0x228D
PrfPP_AILim_St E754 - Profile Negative Al 0x3018 UNSIGNE
_AILIM_ - Frofile Negative o sub 0x0B D16
artHoldCam Limit Start Holding Cam Profile Ly ALY e o ey R
0x228E
PrfPPNeg_PosLi | E676 — 677 — Profile Negative - 2147483 0 e
mit Position Start Cam Profile 2147483648 647
0x3102 INTEGER
. " - - 2147483 . sub 0x20 32
pSWLIMITMIN E40 — 41 — Min Position Limit 2147483647 648 0 ie 1 0x0154 — R/IW
0x0155
0x3102 INTEGER
- - - 2147483 . sub 0x22 32
pSWLIMITMAX E42 — 43 — Max Position Limit 2147483647 648 0 ie 1 0x0156 — R/W
0x0157
0x3100 INTEGER
MAX_POS_HOL E208 — 209 — Maximum 1 sub 0x04 32 R
D_CAM position in Holding Cam Profile 0x2072 —
0x2073
0x3100 INTEGER
MIN_POS_HOL E210 — 211 — Minimum 1 sub 0x05 32 R
D_CAM position in Holding Cam Profile 0x2074 —
0x2075

Tab. 16- Holding Negative Profile parameters and Objects

Example 2: Holding End Cam profile.

Suppose to enable the End Holding Cam profile at the end of Multi-profile position.

PrfPP_Pos_NrPrfEndTrq =11,
Tab. 17 shows the End Holding Positive Cam Profile for this example.
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PrfPP_Pos_StartTrgCam = 40.00%

PrfPP_Pos_EndTrqRef_0 = 10.00%

PrfPP_Pos_TimeEndTrg_0 = 80 ms

PrfPP_Pos_EndTrqRef_1 = 10.00%

PrfPP_Pos_TimeEndTrg_1 = 400 ms

PrfPP_Pos_EndTrqRef 2 = 77.14%

PrfPP_Pos_TimeEndTrg_2 = 80 ms

PrfPP_Pos_EndTrqRef_3 = 77.14%

PrfPP_Pos_TimeEndTrg_3 = 400 ms

PrfPP_Pos_EndTrqRef_4 = 38.57%

PrfPP_Pos_TimeEndTrg_4 = 80 ms

PrfPP_Pos_EndTrqRef_5 = 38.57%

PrfPP_Pos_TimeEndTrq_5 = 400 ms

PrfPP_Pos_EndTrqRef_6 = 77.14%

PrfPP_Pos_TimeEndTrg_6 = 80 ms

PrfPP_Pos_EndTrqRef_7 = 77.14%

PrfPP_Pos_TimeEndTrq_7 = 400 ms

PrfPP_Pos_EndTrqRef_8 = 19.28%

PrfPP_Pos_TimeEndTrg_8 = 80 ms

PrfPP_Pos_EndTrqRef_9 = 19.28%

PrfPP_Pos_TimeEndTrg_9 = 100 ms

Tab. 17- End Holding Positive Cam Profile

Next picture shows the result: at the end of Multi-Profile Position, the End Holding Cam-profile is enabled. The red signal
is the Injection Holding Cam Profile (seen in the drive in torque reference). After the Injection cycle (if closed loop is
enabled) is possible to read the feed-back signal captured from the load cell.

= @ Application
—|- &5 COpdeFEIMM_00

Device Control

Prafile velocity Mode
Horming Mode

Palki-Profile Position Mode
Mulki-Praofile Yelocity Mode

Prafile Position PI-Speed Conkrol Mode

PYWM Synchronization
Holing Carn Profile

Graph shows directly the Holding Cam Profile set-point.
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Fig. 13- Holding End Cam profile Graph example

If one of the points or interpolation type are changed all the Cam points are re-calculate. Is possible to refresh the graph

with “Read” button.

Internal Cam point are available in with some Modbus address starting from 0x2384 (9092). There are three arrays of
257 values X][0...256] and Y[0...256] and Y’[0...256] where the user can read the reference points and the feed-back

Name Type Modbus Address
X[0] UNSIGNED 16 0x2384 (9092)
YI[O] INTEGER 16 0x2385 (9093)
Y’[0] INTEGER 16 0x2386 (9094)
X[1] UNSIGNED 16 0x2387 (9095)
Y[1] INTEGER16 0x2388 (9096)
Y'[1] INTEGER16 0x2388 (9097)
X[256] UNSIGNED 16 0x2684 (9860)
Y[256] INTEGER 16 0x2685 (9861)
Y’[256] INTEGER 16 0x2686 (9862)

175

I
ms/div: 239,88

1259

FT T EE R P T OO O ST TP S PO PO T TP SO OO ST U PP U PPUUUEPE OURPPUPRIPRDY JUPUOUEPRT EPPURUPUPRTPUPURY. OO SUPPRTPPPRPPURI

E 0 - Linear
2 Mgl oL 1 - S-Ramps
0] 3- Bezier

Fig. 14- Holding End Cam profile Interpolation Type

2.6.3.0 Step Line

Is possible also to enable e step linear interpolation setting the parameter E750 — PrfPP_SelType_HoldCam = 4 — Step
Linear. In this way the points are used to create the steps for Injection Reference.
The start point is not used in this modality.

Example of 4 step:
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E716 — PrfPP_StartTrgCam = 10% (doesn’t care) /

E717 — PrfPP_EndTrqRef 0 = 20% E736 — PrfPP_TimeEndTrqg 0 = 100 ms
E718 — PrfPP_EndTrqRef 1= 30% E737 — PriPP_TimeEndTrq 1 =200 ms
E719 — PrfPP_EndTrqRef 2 = 40% E738 — PriPP_TimeEndTrq 2 = 50 ms

E720 — PrfPP_EndTrqRef 3 = 25% E739 — PriPP_TimeEndTrq 3 = 300 ms

E748 — PrfPP_NrPrfEndTrq = 4

Tab. 18- Step Line Example

Scale Type ’W‘

PrfPP_EndTrgRef 2

— Torgue Set-Point

rrrrrrrr -- — Torgue Feed-back
,,,,,,,, # Master Points

+
1
T
i e S
L
t

PrfPP_TumeEndTrg_1

PrfPP_TumeEndTrq_0 PrfPP_TumeEndTrq 2 | PrfPP_TumeEndTrq_3
‘ EI WEIIEI ZEID E‘EIIEI AEID EEIIEI EEID ?EIIEI

Tirme (rms)

Fig. 15- Step Line Interpolation

2.6.3.1 Switch Holding Type

There are many ways to enable or not the Holding Positive Cam-profile. Parameters PrfPP_Pos_Sel_End_Trq show the
options:

0- None,
Multi profile position ends without End Holding Cam profile.
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Fig. 16- None

1-Target reached locking

477
2997

Multi profile position ends without End Holding Cam profile. When positioning ends (internal flag Target reached is
enabled) a final speed reference of PrfPP_Pos_EndSpdRef is applied until the start positive profile command is enabled, and the

positive torque limit is set to PrfPP_Pos_StartTrqCam.

mzdiv: 439,70

171

ATT t t T T t T t T t T t T t T t T t
0 2997
MW01201E00 V_1.2



Fig. 17- Target reach locking

2-Target reached start Holding Cam Profile

When Multi-Profile position mode ends (Target Reached is enabled), Holding Cam Profile start. Torque positive and
negative are opened and, if Closed Loop is not enabled, only a Derivative Feed-Forward is applied as speed reference.

il { ~ | L L L L L L L L L L L L L L L L L L
mgfdiv: 4:99.50 : : : : :

Speed Derivative feed- 3
foonard | E-214

1) I 4995
Fig. 18- Target reached Start Holding Cam
3-Position start Holding Cam Profile

When position reaches the value of PrfPP_Neg_PosLimit the Holding Cam Profile is automatically enabled without ending
the positioning. If the multi-profile position end without reach the position PrfPP_Neg_PosLimit, the device does not
enable the Holding Cam Profile.

N - | I I I . I . . I . I . I . I
ms/div: 34965 : : : : : :

4423 i ....................................................

Position limit reached

Fig. 19- Position Limit Start holding Cam

When Holding Cam Profile is enabled, speed reference is ramped with a parameter selectable in PrfPP_AccHoldCam /
PrfPP_DecHoldCam. During all Injection Holding profile, speed references are ramped.
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Fig. 20- Deceleration at the start of Holding Cam profile

4-Position and Torque start Holding Cam Profile

This function is very similar to the previous, the device enables the Start Holding Cam Profile when position
PrfPP_PosLimit is reached and if the actual torque producer is greater than PrfPP_Pos_TrqgLim_StartHoldCam.

5- Time start Holding Cam Profile

This function is very similar to mode 3 but the device enables the Start Holding Cam Profile when time set in
PrfPP_Time_StartHoldCam is reached. The timer is enabled at start of Profile Negative.

6- Digital Input 7 start Holding Cam Profile

This function is very similar to mode 3 but the device enable the Start Holding Cam Profile when logical input 7 is enabled.

2.6.3.2 Manufacturer specific bits

When Holding Cam Profile is enabled, manufacturer specific bit 0 (bit 14 of status word) goes to high level. When
Holding Cam Profile ends manufacturer specific bit 1 (bit 15 of status word) is enabled.
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Fig. 21- STATUS WORD bit 14 and 15

When Holding Cam Profile is enabled, position loop is disabled but the actual position D66-67 — ACTUALPOS is check
continuously.

If the position becomes greater than E42 — 43 — pSWLIMITMAX or lower than E40-41 pSWLIMITMIN, the speed is
automatically decelerated with ramp selectable in E08 — 09 - pQSDEC.

If Cam Profile is aborted, user will see only manufacturer specific bit 0 will be at high level.

2.6.3.3 Torque closed loop

- @ Application
= B3 OpdeFEIMM_00
+ Device Control
Profile Welocity Mode
Homing Mode
= Mulki-Profile Position Mode
Profile Positive
Profile Megative
- Holding Tarque Profile
@, Tarque Clased Loop
+ Mulki-Profile Yelocity Mode
Prafile Position PI-Speed Conkrol Mode
Pt Synichronization
[ Holing Cam Praofile

This function allows to close the torque closed loop on the Load Cell, connected directly with the Analog Input of OPDE.

During the Injection-phase of the machine the set point-pressure is applied and a particular Pl controller regulate the
feed-back.
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Name Description Min Max De:aul UM Scale index Type A::e
CAN:
0x3102 INTEGER
pEN_TRQ_LOO E65 — Enable close loop for 0 1 0 sub 0x20 32 RIW
P negative holding cam profile (16 Isb)
MODBUS:
0x016d
010 —R:rrwflzg input 1 0x301C INTEGER
PrfPP_Neg_Sel E752 - Profile Neg. Al 1 1= Analod inout 2 sub 0x06 8
Al_StartHoldCa | Selection Start Hoding Cam 9 1np 0 1 RIW
- Profile 2 2 — Analog input 3
3 3 — Analog input 0x228C
16
PRESSURE_M . MODBUS: | INTEGER
AX E755 - Maximum pressure MPa 0x228f 16 R
PRESSURE_N E756 - Pressure at motor INTEGER
oM Nominal Torque = ez 16 B
PRESSURE_M E757 - Maximum full-scale INTEGER
AX_LCELL Load Cell Pressure MPa 0x2291 16 R
CAN: 1 NSIGNE
0x301a D 16
PrfPP_AccHold E788 — 789 — Profile Holding 10223 2147483 | 50000 ie/s? 1 sub 0x0b RIW
Cam Cam Acceleration 647 0 MODBUS:
0x22b0 —
0x22b1
0x301a UNSIGNE
_ _ i i b 0x0b D 16
PrfPP_DecHold E790 — 791 ProfllelHoIdlng 10223 2147483 | 50000 e/ 1 sub Ox RIW
Cam Cam Deceleration 647 0 0x22b2 —
0x22b3
E66 — KpV T Pl 331333221 INTEGER
— KpV Torque ) 32
pTRQ_KP proportional gain 300.00 300.00 6.00 (16 Isb) R/IW
0x016e
E67 — TiV Torque Pl lead time 532333221 INTEGER
- 32
pTRQ_TI constant 0.1 3000.0 | 30.0 ms 1 (16 msb) RIW
0x016f
E68 — TV Profile Torque PI 332333222 INTEGER
- 32
pTRQ_TF (flter) constant 0.0 25.0 0.4 ms (16 Isb) RIW
0x0170
E71 — Scaling Kp value of s?l)t(>33>(<)223 INTESER
— Scaling Kp value o ) o 32
pKP_PV_PI feedback P 300.00 300.00 0.00 % (16 msb) R/W
0x0173
03102 | \\regER
L . sub 0x24
pTD_PI E72 — TD PI Derivative Time 0 19999 0 ms (16 Isb) 32 RIW
0x0174
102
s?fofz . | INTEGER
pTD_OUT_FLT E73 — Derivative Output Filter 0.1 3000.0 2.0 ms (16 msb) 32 R/W
0x0175
03102 | \\rEGER
PENTRQFDW_ | E74 - Enable Torque FFW on 0 ’ sub 0x25 32 RIW
CL_LOOP closed loop (16 Isb)
0x0176
E75 — Scaling Kp value of s?J);3C1J>(<)2’25 INTESER
— Scaling Kp value o o 32
pKP_TRQ_FFW torque FFW 0.00 300.00 0.00 % (16 msb) R/W
0x0177
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Name Description Min Max De:aul UM Scale index Type A::e
0x3102
INTEGER
pCLOPS_fIEBI\DN_LOO E77 - Closed Loop Bandwith 0.1 100.0 | 25.0 Hz ?1“ g r?fb? 32 RIW
0x0179
03102 |\ rEGER
psp_py_TF | E78=SP PV iunction fiter 0.0 1000 | 50 - f;‘g r?:(szb?) 32 RIW
0x017a
ACT sP_pip | D78-Actual SP of Profi Vel N
0x03ce
ACT PV PID D79 - Actual PV Proces X200
- - Varieble of Profile Vel. Pl
0x03cf
0x200F INTEGER
ACT_C”C%M_P_P D80 — ACtLIID?'Icnl‘DiI g(;rrponent of % sub 0x50 16 R
0x03d0
0x200F INTEGER
ACT_CSM_I_PI D81 —Act;?(l)flilc;og?ponent of % sub 0x51 16 R
0x03d1
ACT_COM_ER D82 — Actual Error SP-PV % s%tzgggz INTE(SG ER R
R_PID component of Profile Pl 0x0302
0x200F INTEGER
ACT OUT PID D83 — Actual |O=>l|JtpUt of Profile % sub 0x52 16 R
0x03d3
0x3100 INTEGER
START_SPEED E204 - 2_05 - Start spe_:ed in /s sub 0x0e 16 R
_HOLD_CAM Holding Cam Profile 0x2068-
0x2069
0x3100 INTEGER
MAX_POS_HOL E206 - 207 - Maximum pos in ie sub 0x04 32 R
D_CAM Holding Cam Profile 0x206a-
0x206b
0x3100 INTEGER
MIN_POS_HOL E208 - 209 - Minimum pos in ie sub 0x05 32 R
D_CAM Holding Cam Profile 0x206¢-
0x206d
0x3100 INTEGER
START_POS_H E210 - 211 - Start position in i sub 0x06 32
OLD_CAM Holding Cam Profile 0x206e-
0x206f
% 0x3100 INTEGER
PV_START _HO | E212- 21.3 - PV value !n Start MO'I? T 100 sub 0x07 32 R
LD_CAM Holding Cam Profile NOM 0x2070-
0x2071
0x3100 INTEGER
ACT_TIME_HO E218-219- Injection Holding sub Ox0f 32
LDING Time ms ! 0x2076 — R
0x2077

Tab. 19- End Holding Positive Cam Profile

(Enable)
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»
»
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Fig. 22- Torque Closed Loop Scheme

Cam generator profile realizes the pressure-profile set by user Master points (time and torque).

When Holding Cam profile is enabled, a second order filter (E78 — pSP_PV_TF) freezes the actual PV value and realize
a soft junction between SP and PV. Otherwise a big Pl Output could happen which could create a step speed reference.
When PV reaches the SP the filter effect is gradually disabled.

The SP is applied to Pl regulator. The SP is also filtered (E73 — pTD_IN_FLT), and derivate (E72 — pTD_PI) in order to
create a Speed Feed — Forward is sum to the Pl Output.

When Pl-controller is disabled the integral part it updated with the value of actual speed. In this case, when Pl is enable,
output (speed reference) starts from actual speed value and not from zero, in order to avoid speed inversions.

User can control the Pl with these parameters: proportional gain E66 — pTRQ_KP, integral time E67 — pTRQ_T]I, and
filter E68 — pTRQ_TF. PI Output with derivative feed-forward can be limit with parameter E70 — pTRQ_LMN_MAX and
E69 — pTRQ_LMN_MIN.

User can also enable a Torque Feed-Forward with parameter E65 — pENTRQ_CL_LOOP. The effect of this feed-forward
can be scaled with parameter E75 — pKP_TRQ_FFW.

Fig. 23 shows an example of closed loop applied on a real FEIMM during an Injection-profile with polypropylene.

MWO01201E00 V_1.2



75 L
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Fig. 23- Exemple of Injection Profile with torque closed loop enabled

If a Step — set point pressure is given, at the start of Holding Cam Profile, the SP is automatically filtered with start point
equal to start PV and filter time constant (second order’s filter) selectable in E78 — pSP_PV_TF.
Fig. 24 shows the result.
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Fig. 24- Exemple of Injection Profile with start Step pressure reference

2.6.3.3.0 Scaling of pressure and torque

There are some parameters which represent the scaling pressure-torque for the Injection Moulding Machine size.
E755 —- PRESSURE_MAX is the maximum pressure of the machine,

E756 — PRESSURE_NOM is the pressure at nominal torque of the motor,

E757 - PRESSURE_MAX_LCELL is the full-scale pressure of load cell (at 10V).

Example for 170 Ton Injection Multi Machine:
e E755-PRESSURE_MAX = 147,2 MPa,
e E756- PRESSURE_NOM = 103,07 Mpa,
e E757 - PRESSURE_MAX_LCELL = 176,05 MPa.

The scaling of analogue input must be calculated E71 — pKP_PV_PIl = PRESSURE_MAX_LCELL / PRESSURE_NOM =
169,77%.

2.7 MULTI-PROFILE VELOCITY MODE
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- @ Application
- 88 OpdeFEIMM_00
+ Device Control
Prafile Yelacity Mode
Homing Mode
+ rulki-Profile Position Mode
+ Mulki-Prafile Yelocity Mode

Prafile Pasition PI-Speed Conkral Mode

g P Synchronization
[ Haling Cam Profile

Multi-Profile Velocity mode allows realizing a multi step-speed profile with up to 10 different speeds, the change of the

speed depends on the position of the motor or the position received from the CAN2.

The user can also choose different steps of limit torque. Position Loop is not enabled, the system works only in speed

mode.

The structure of Multi-Profile Velocity Mode is similar to Multi-Profile Position. There is the possibility to choose a positive

profile or a negative profile.

The position to change speed, torque, speeds references, torque references, accelerations are the same of Multi-Profile

Position.

In the FEIMM this operative method can control the Screw Axes during Dosing: Injection Axes after suck-back jump in
Profile Position PI-Speed Control mode and send the position to screw by CAN2 communication. Screw Axes changes
speed and torque depending on the position received.

Name Description Min Max Dem:aul UM Scale index Type Ac;:es
CAN: UNSIGNE
CONTROL_WORD E100 — Control Word 0000 1 0x6040 D16 R/W
r — Contr r
- o e MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 R/W
0x03C0
E101 — Finite Stat UNSIGNE
RD_STATE_MACHINE ,\;acfﬂi'nee ate 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS8
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO1 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with PI GAY
control
6 | 6-Homing mode
_ i 0x6061 INTEGERS
MODE_OF OP_DIS de5s Mod_es of operation 1 X R
display 0x03C1
0x3102 INTEGER3
— 09 — Qui sub 0x04 2
pQSDEC E08 — 09 Qu_lck stop 10223 214748364 | 16384 ie/s? 1 RIW
deceleration 7 00 0x0134 —
0x0135
Range
E38 — Quick Stop Option 0 S?J);)33>?123 INTEGER3
pQSOPTC PP 2 — Switch On 1 2 RIW
Code 2 . (16 Isb)
Disabled
6 — Stay in
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Name Description Min Max De:aul um Scale index Type Ac;:es
- Quick Stop 0x0152
X310, | NTEGER3
pTHRVEL E18 - Velocity threshold 100 65535 10000 iels 1 (16 Isb) 2 R/W
0x013E
0x3102
NTEGER3
- i sub 0x0A
pTIMEVEL E20 Veltiic::); threshold 0 65535 0 ms 1 (16 Isb) 2 R/W
0x0140
oo | recers
pWINVEL E22 - Velocity window 0 65535 0 iels 1 (16 Isb) 2 R/W
0x0142
0x3102
NTEGER3
E24 - Velocity window sub 0x0C 5
PWTIMEVEL tme.out 0 65535 0 ms 1 (16 Isb) RIW
0x0144
0x6064 INTEGER
d66-67 — Position actual , 32
ACTUALPOS o e ' [Toxoscz- R
0x03C3
d68-69 — Velocity actual 0x606C INTEg =
ACTUALVEL Velts le/s ' ["oxosca- R
0x03C5
0x200F INTEGER3
d72-73 — Speed Max [ie]
. sub 0x48 2
MAX_SPEED_IE (P65 — iels 1 R
MOT_MAX_SPEED) 0x03C8 —
0x03C9
0x3102
INTEGER3
- - sub 0x12
PENSPDFDW £30 - Enable Speed Feed o |1 1 1 16 lsb) 2 RIW
0x0150
0x3102
INTEGERS3
E37 - Enable Torque sub 0x12 D)
PENTRQFDW Foon foraand o |1 1 T | (16 msb) RIW
0x0151
0x3006 INTEGER3
40 . it - b 0x00 2
PIfPP_Pos_PosTrg EA48 - 449 - Positive | 51,7, | 214748364 | ie 1 Sub =X R
Profile Position Target 7 0x215C —
83648
0x215d
0x3016 INTEGER3
- — i - b 0x00 2
PrPP_Neg_PosTrg E704} 705_ : Negative 21474 214748364 0 e sub Ox R
Profile Position Target 7 0x225C —
83648
0x225D
Range
0 0 - Use motor
position
1 1 - Send Pos
by CAN 2
2 - Receive
E899 - Position selection | 2 position by .
Can2_Selection in Mutti-Profile Position CAN 2 1 | MODBUS: | NTESERS | i
Mode 3 - Send
3 Torque and
position by SPI
(Master)
4 - Receive
4 | Posby SPI
(Slave)
Can2_Tx_COB_ID £900 - Transmitier COB- 1 o | 127 0 1 ox2a00 | NTESERT | gy
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Name Description Min Max De:aul UM Scale index Type Ac;:es
Can2_Rx_COB_ID E901 - Receiver COB-ID | 0 | 127 0 1 0x2401 'NTEgEm RIW
0x200F NTEGER3
d75 - d76 - Position . sub 0x4B 2
ACTUALPOS_CAN2 received from CAN2 ie 1 0x03CB — R
0x03CC
0x200F | UNSIGNE
STATUS_WORD2 d74 - STATUS_WORD2 0x000 1 sub 0x4A D16 R
0x03CA
Tab. 20- Multi-Profile Velocity Mode
2.71 VELOCITY PROFILE POSITIVE
- @ Application
=83 OpdeFEIMM_00
+ Device Control
Prafile Yelocity Mode
Homing Mode
+ rulki-Profile Position Mode
- Mulki-Profile Yelocity Mode
+ @r Welocity Profile Positive
+ ﬁ Welocity Profile Megative
Prafile Position PI-Speed Conkrol Mode
Pt Synichronization
[ Holing Cam Profile
Name Description Min Max Dem:aul UM Scale index Type Ac;:es
CAN: UNSIGNE
0x6040 D16
rCONTROL_WORD E100 — Control Word 0000 1 R/W
MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 R/W
0x03CO0
. UNSIGNE
RD_STATE_MACHINE E101 ,\;aFc'Ei'L‘ZState 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS8
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO1 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with PI B
control
6 | 6-Homing mode
MODE OF OP DIS d65 — Modes of operation 1 0x6061 INTEGERS R
_ — - d|5p|ay 0x03C1
ACTUALPOS d66-67 — Position actual ie 1 0x6064 | INTEGER R
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Name Description Min Max De:aul UM Scale index Type Ac;:es
value 32
0x03C2 -
0x03C3
d68-69 — Velocity actual 0x6o6C INTE2GER3
ACTUALVEL value iels 1 0x03C4 - R
0x03C5
) 0x200F INTEGER3
d72-73 — Speed Max [ie] sub 0x48 2
MAX_SPEED _|E (P65 — iels 1 R
MOT_MAX_SPEED) 0x03C8 —
0x03C9
0x3006 INTEGER3
- - iti - 2
PrfPP_Pos_PosTrg F',544.8 449 -Positive | 54,7, | 214748364 | ie 1 sub 0x00 R
rofile Position Target 7 0x215C —
83648
0x215d
Tab. 21- Velocity Positive Profile
2.7.1.0 Speed Positive Multi Profile
= @ Application
=5 opdeFEIMM_00
+ Device Control
Profile Welocity Mode
Homing Mode
+ Mulki-Profile Position Mode
= Mulki-Profile Yelocity Mode
- ﬁ Yelocity Profile Positive
@, Speed Positive Multi Profile
E] Torque Positive Multi Profile
+ ﬁ Yelocity Profile Megative
Profile Position PI-Speed Control Mode
Pt Swnichronization
@ Holing Zam Profile
Name Description Min Max D:Ifta UM Scale index Type A;::e
CAN:
£356.- 357 - 0 - Posii 0x3000 sub | INTEGER32
PriPP_Pos_Pos > orctle Postion y 2147483 | ie 1 0x00 RIW
ChgSpd_0 Targhet/Change Speed 2147483648 647 MODBUS:
0x2100-
0x2101
0x3000 sub
- -1 - iti INTEGER32
PHAF P e E358Pr;ﬁg plsnf:f’ns't've - ZAIRE | g ie 1 0x0f o RIW
ChgSpd_1 Targhet/Change Speed 2147483648 647 0x2102-
0x2103
0x3000 sub
- -2 iti INTEGER32
PriRF_Fos_Pos B ol Pasiton praragasas | - e | 0 ie 1 0x02 RIW
9=pd_ Targhet/Change Speed 0x2104-
0x2105
- -3- iti 0x3000 sub
PrfPP_Pos_Pos £302, 303 -3 _ Posiive - 2147483 | . ] 0x03 INTEGERSZ |
ChgSpd_3 Bl [PERAT 2147483648 647 1
— Targhet/Change Speed 0x2106-
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Name Description Min Max D:Ifta UM Scale index Type A::e
0x2107
0x3000 sub
- -4 - iti INTEGER32
P”EE—SP 08 208 E364Prc?fﬁg Pisitli::fltwe 147483648 2121‘7‘83 0 ie 1 0x04 RIW
9=po_ Targhet/Change Speed 0x2108-
0x2109
0x3000 sub
- 367 - 5 - Positi INTEGER32
PP oS [P E366Pro3fﬁz st y ARIEES | ie 1 0x05 RIW
CliigEipe) 3 Targhet/Change Speed AR e Wz tae
0x210B
0x3000 sub
- 369 - 6 - Positi INTEGER32
PrfPP_Pos_Pos B vofie Pasiton y 2147483 | ie 1 0x08 o RIW
ChgSpd_6 Targhet/Change Speed 2147483648 647 0x210C-
0x210D
0x3000 sub
- _7- iti INTEGER32
PHPP_Pos_Pos |  £or0-371-7 - Positive - 2147483 . 0x07 GERS
ChaSod 7 Profile Position 2147483648 647 0 ie 1 R/W
gopa_ Targhet/Change Speed 0x210E-
0x210F
0x3000 sub
- 8- iti INTEGER32
PriPP_Pos_Pos | 0723198 - Positive - 2147483 . 0x08 ,
ChgSpd_8 Profile Position 2147483648 647 0 ie 1 0x2110- R/W
- Targhet/Change Speed
0x2111
0x3000 sub
- -9- iti INTEGER32
PHfPP_Pos_Pos |  £or4-379-9 - Positive - 2147483 . 0x08
ChaSnd 9 Profile Position 2147483648 647 0 ie 1 R/W
9opa_ Targhet/Change Speed ez
0x2113
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E378 - 379 - 0 - Profile 0 2147483 0 io/s 1 0x00 RIW
ed 0 Positive Speed 647 0x2116-
0x2117
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E380 - 381 - 1 - Profile 0 2147483 0 /s 1 0x01 RIW
ed_1 Positive Speed 647 0x2118-
0x2119
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E382 - 383 - 2 - Profile 0 2147483 0 io/s 1 0x02 RIW
ed_2 Positive Speed 647 0x211A-
0x211B
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E384 - 385 - 3 - Profile 0 2147483 0 io/s 1 0x03 RIW
ed_3 Positive Speed 647 0x211C-
0x211D
0x3001 sub
INTEGER32
PrfPP_Pos_Spe E386 - 387 - 4 - Profile 0 2147483 | io/s ] 0x04 RIW
ed_4 Positive Speed 647 0x211E-
0x211F
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E388 - 389 - 5 - Profile 0 2147483 0 io/s 1 0x05 RIW
ed 5 Positive Speed 647 0x2120-
0x2121
0x3001 sub
INTEGER32
PrfPP_Pos_Spe E390 - 391 - 6 - Profile 0 2147483 | io/s 1 0x06 RIW
ed_6 Positive Speed 647 0x2122-
0x2123
. 0x3001 sub INTEGER32
PrfPP_Pos_Spe E392 - 393 - 7 - Profile 0 2147483 0 ie/s 1 0x07 RIW
ed 7 Positive Speed 647 0x2124-
0x2125
0x3001 sub
INTEGER32
PrfPP_Pos_Spe E394 - 395 - 8 - Profile 0 2147483 | iofs 1 0x08 RIW
ed_8 Positive Speed 647 0x2126-
0x2127
PrfPP_Pos_Spe E396 - 397 - 9 - Profile 0 2147483 0 iels 1 0x3001 sub INTEGER32 R/W
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Name Description Min Max D:Ifta um Scale index Type A::e
ed 9 Positive Speed 647 0x09
0x2128-
0x2129
0x300a sub
INTEGER32
PrfPP_Pos_Acc | E510 - 511 — Positive Profile 10223 2147483 | 5000 | .. 1 0x00 RIW
_Dec 0 Acc Dec 0 647 00 0x219a —
0x219b
0x300a sub
INTEGER32
PrfPP_Pos_Acc E512 — 513 — Positive Profile 10223 2147483 | 5000 ie/s? 1 0x01 RIW
_Dec_1 Acc Dec 1 647 00 0x219¢c —
0x219d
0x300a sub | |\ TEGERS2
PrfPP_Pos_Acc E514 — 515 — Positive Profile 10223 2147483 | 5000 ie/s? 1 0x02 RIW
_Dec_2 Acc Dec 2 647 00 0x219e —
0x219f
0x300asub | \\7eGERS2
PrfPP_Pos_Acc | E516 — 517 — Positive Profile 10223 2147483 | 5000 | o 1 0x03 RIW
_Dec_3 Acc Dec 3 647 00 0x21a0 —
0x21a1
0x300a sub
PrfPP_Pos_Acc | E518 - 519 — Positive Profile 10223 2147483 | 5000 | . 1 0x04 INTEGER2 RIW
_Dec_4 Acc Dec 4 647 00 0x21a2 —
0x21a3
0x300asub | |\ TEGERS2
PrfPP_Pos_Acc | E520 — 521 — Positive Profile 10223 2147483 | 5000 | /o 1 0x05 RIW
_Dec 5 Acc Dec 5 647 00 0x21a4 —
0x21a5
0x300a sub | |\ TEGERS2
PrfPP_Pos_Acc | E522 - 523 — Positive Profile 10223 2147483 | 5000 | . 1 0x06 RIW
_Dec_6 Acc Dec 6 647 00 0x21a6 —
0x21a7
0x300asub | \\TEGERS2
PrfPP_Pos_Acc | E524 — 525 — Positive Profile 10223 2147483 | 5000 | o 1 0x07 RIW
_Dec 7 Acc Dec 7 647 00 0x21a8 —
0x21a9
0x300a sub
PrfPP_Pos_Acc | E526 — 527 — Positive Profile 10223 2147483 | 5000 | . 1 0x08 INTEGER32 RIW
_Dec_8 Acc Dec 8 647 00 0x21aa —
0x21ab
0x300a sub | |\ TEGERS2
PrfPP_Pos_Acc | E528 — 529 — Positive Profile 10223 2147483 | 5000 | o 1 0x09 RIW
_Dec_9 Acc Dec 9 647 00 0x21ac —
0x21ad
0x300a sub
PrfPP_Pos_Fina | E530 — 531 — Positive Profile 2147483 | 5000 | ., 0x0a
[ Dec Acc Dec 4 10223 647 00 | s ! Ox21ae — RIW
0x21af
PrfPP_Pos NrPr |  E400 - Positive Profile Nr. 0 8 0 ] 0X3820C13“b INTEGER | .\
f h
Spd Change Speed 0x212C 8
0x200F sub
MAX_SPEED_| | d72-73 — Speed Max [ie] (P65 io/s 0x48 R
E — MOT_MAX_SPEED) 0x03C9 -
0x03C9
" i 0x300C sub INTEGER
PrfPP_Pos_IndT | E401 - Index of Positive Profile 0 9 9 1 0x00 8 R/W
rgPos Position Targhet 212D
X

Tab. 22- Speed Positive Multi-Profile
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2.7.1.1 Torque Positive Multi Profile

- @ Application
- 88 OpdeFEIMM_00
+ Device Control
Prafile Yelacity Mode
Homing Mode
+ rulki-Profile Position Mode

- Mulki-Prafile Yelocity Mode
- ﬁ Yelociky Profile Positive
Speed Positive Mulki Profile
Tarque Positive Mulki Prafile
+ ﬁ Yelociky Profile Meqgative
Prafile Pasition PI-Speed Conkral Mode
P Synchronization
[ Haling Cam Profile

Name Description Min Max el UM 2l index Type BT
ult e Ss
0290'::3 INTEGER
. -0 - Profi 32
PrfPP_Neg_Pos NE 6:t?ve6Psogsiti(())n 'érﬁaf'.ie e - 21474836 | ie 1 | Sub0x00 RIW
ChgTrq 0 9 Torque 9 2147483648 47 MODBUS:
0x222E —
0x222F
0x3013 INTEGER
E660 - 661 - 1 - Profile
PrfPP_Neg_Pos X ” - 21474836 , sub 0x01 32
ChgTrq 1 Negative _II=_’03|t|on Change 2147483648 47 0 ie 1 0x2230 — R/W
orque
0x2231
0x3013 INTEGER
E662 - 663 - 2 - Profile
PrfPP_Neg_Pos ‘ - - 21474836 . sub 0x02 32
ChgTrq 2 Negative _Pl_osmon Change 2147483648 47 0 ie 1 0x2232 R/W
orque
0x2233
) 0x3013 INTEGER
PAPP_Neg Pos | coi < Bouiion Change - |ommesss | o | |y |swb00s | @ oo,
ChgTrq 3 9 - 9 2147483648 47 0x2234 —
orque
0x2235
E666 - 667 - 4 - Profile 0x3013 | INTEGER
PrfPP_Neg_Pos RS, - 21474836 . sub 0x04 32
ChgTrq 4 Negative ?osmon Change 2147483648 47 0 ie 1 0x2236 — R/W
orque
0x2237
E668 - 669 - 5 - Profile 0x3013 | INTEGER
PrfPP_Neg_Pos s e - 21474836 . sub 0x05 32
ChgTrq 5 Negative ?osmon Change 2147483648 47 0 ie 1 0x2238 — R/W
orque
0x2239
) 0x3013 INTEGER
PrfPP_Neg_Pos NS 6&?t?v296l37013i-ti%r-1 Fc):rr?a?;e e - 21474836 | ie g | SubOx06 32 RIW
ChgTrq_6 9 T 9 2147483648 47 OX223A —
orque
0x223B
) 0x3013 INTEGER
PAPP_Neg Pos | 2o 0 ion Change - |mmasse | o | |y |swedor | w2 oo,
ChgTrq 7 9 5 9 2147483648 47 0x223C —
orque
0x223D
E674 - 675 - 8 - Profile 0x3013 INTEGER
- -8- i
PrfPP_Neg_Pos o o - 21474836 . sub 0x08 32
ChgTrq 8 Positive F}g?g:ﬁan Change 2147483648 47 0 ie 1 0X223E — R/W
0x223F
PrfPP_Neg_Torq E681 - 0 - Profile Negative % UNSIGNED
e 0 Limit Torque 0.00 400.00 0.00 | ot T N | 100 0x3014 16 R/W
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Name Description Min Max e UM 21zl index Type PEED
ult e Ss
OoM sub 0x00
0x2245
PIPP Nea T E682 - 1 - Profile Negat % 0x3014 UNSIGNED
T - Li;mtr?o'rgu eega“"e 0.00 400.00 | 0.00 | MOT_T N | 100 | sub0x01 16 RIW
B OoMm 0x2246
PrfPP_Neg_T E683 - 2 - Profile Negati % 0x3014 UNSIGNED
_Neg_forq - £ - Frotlle Negative 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x02 16 RIW
ue_2 Limit Torque
oM 0x2247
PIPP Nea T E684 - 3 - Profile Negat % 0x3014 UNSIGNED
T - Li;mtr?o'rgu eega“"e 0.00 400.00 | 0.00 | MOT_T N | 100 | sub0x03 16 RIW
B OoMm 0x2248
PrfPP_Neg_T E685 - 4 - Profile Negati % 0x3014 UNSIGNED
_Neg_forq - 4 - Frotlle Negative 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x04 16 RIW
ue 4 Limit Torque
oM 0x2249
PHPP Neq T £ brofile Nedati % 0x3014 UNSIGNED
_leg_Torq | E686- E’ir'mt?o'rgu Negative 0.00 40000 | 0.00 | MOT_T_N | 100 | sub0x05 16 RIW
B oM 0x224A
rf " . % 0x3014 UNSIGNED
PrfPP_Neg_Torq E687 - 6_— _Pro ile Negative 0.00 400.00 0.00 | MOT T N | 100 sub 0x06 16 RIW
ue_6 Limit Torque
OM 0x224B
PHPP Neq T £ 7 - Profile Nedati % 0x3014 UNSIGNED
_leg_Torq | E688- Lt e Negative 0.00 40000 | 0.00 | MOT_T_N | 100 | sub 0x07 16 RIW
_ oM 0x224C
. . % 0x3014 UNSIGNED
PrfPP_Neg_Torq E689 - 8_ - I_Droflle Negative 0.00 400.00 0.00 | MOT T N | 100 sub 0x08 16 RIW
ue_8 Limit Torque
OM 0x224D
PHPP Neg T E Profile Negati % 0x3014 UNSIGNED
_leg_Torg | - E690- fi'mitr%r‘;u \egalive 0.00 40000 | 0.00 | MOT_T_N | 100 | sub0x09 16 RIW
B OoMm 0x224E
0x301C
PrfPP_Neg_NrP E703 - Negative Profile Nr. X P INTEGER 8
ra P 0 8 0 1 sub 0x0: R/W
rq Change Limit Torque oE

Tab. 23- Torque Positive Multi-Profile
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2.7.2 VELOCITY PROFILE NEGATIVE

- @ Application
-8 CpdeFEIMM_00
+ Device Conkral
Prafile Welocity Mode
Horming Mode
+ rulki-Profile Position Mode

- Multi-Prafile Yelocity Mode
+ g Welocity Profile Positive

+ Yelocity Profile Megative
Prafile Position PI-Speed Contral Mode
Pu'M Synchronization
[ Haling Cam Profile
Name Description Min Max De:aul UM Scale index Type Ac;:es
CAN: UNSIGNE
rCONTROL_WORD E100 — Control Word 0000 1 0x6040 D16 R/W
- MODBUS:
0x2000
0x6041 UNSIGNE
STATUS_WORD d64 — Status Word 0000 1 D16 R/W
0x03CO0
E101 - Finite Stat UNSIGNE
RD_STATE_MACHINE I\;aclﬂ:nee ate 1 D16 R
0x2001
Range
1 1-Profile Position
Mode 0x6060 INTEGERS
2 2-Multi Profile
Position Mode
pMODE_OF_OP EO1 — Mode of operations 3 3-Profile Velocity 3 1 R/W
Mode
4-Profile Velocity
4|  Mode with P! Gaol2e
control
6 | 6-Homing mode
— i 0x6061 INTEGERS8
MODE OF OP DIS d65 Mod_es of operation 1 X R
- - display 0x03C1
d66-67 — Position actual 0x6064 INTE?ER
ACTUALPOS N e T [Toxoac2- R
0x03C3
d68-69 — Velocity actual 0x606C INTES =R
ACTUALVEL value iels 1 0x03C4 - R
0x03C5
0x200F INTEGER3
d72-73 - Speed Max [ie] St Ox48 5
MAX_SPEED_IE (P65 — iels 1 R
MOT_MAX_SPEED) 0x03C8 —
0x03C9
0x3006 INTEGER3
- - i - b 0x00 2
PIfPP_Neg_PosTrg E704_1 705_ _Negatlve 21474 214748364 0 e 1 sub Ox R
Profile Position Target 83648 7 0x215C —
0x215d

Tab. 24- Velocity Profile Negative
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2.7.2.0 Speed Negative Multi Profile

- @ Application
= 68 OpdeFEIMM_00

+

+

Device Control
Profile Yelocity Mode
Homing Mode

Multi-Profile Position Mode

Mulki-Profile Welocity Mode
Yelocity Profile Positive
Yelocity Profile Megative

@,- Speed Megative Mulki Profile
Tu:urque Megative Multi Profile
Profile Position PI-Speed Control Mode

PWM Swnchronization
Haling Cam Profile

Name Description Min Max Dlﬁfta um Scale index Type A::e
CAN:
. 0x3010 sub INTESER
PrfPP_Neg Pos | £012-613-0- Negative ; 2147483 0x00
ChaSnd 0 Profile Position 2147483648 647 0 ie 1 - R/W
9=pd_ Targhet/Change Speed '\302'32333-
X —
0x2201
E614 - 615 - 1 - Negative 0x3010 sub INTEGER
N o - 0x01 32
PilE P ea e Profile Position srarasasas | e | 0 ie 1 X RIW
gspd_ Targhet/Change Speed 06‘322353—
E616 - 617 - 2 - Negative 0x3010 sub INTEGER
N el - 2 2
P'fcp;';—geg—; os Profile Position 147483648 212;‘7‘83 0 ie 1 0x0 3 RIW
9=pd_ Targhet/Change Speed 06‘5223(‘)‘5—
. 0x3010 sub INTEGER
PrfPP_Neg_Pos | E018-619-3 - Negative - 2147483 . 0x03 32
ChaSnd 3 Profile Position 2147483648 647 0 ie 1 0x2206 R/W
g=pd_ Targhet/Change Speed ())(x2207_
. 0x3010 sub INTEGER
PrfPP_Neg_Pos EGZOF;rgﬁlL_Pt;i?ijgr? atve - 2147483 | ie 1 0x04 32 RIW
ChgSpd_4 Targhet/Change Speed 2147483648 647 ngzzggg_
) 0x3010 sub INTEGER
PrfPP_Neg_Pos £622 - 623 ° 5 - Profile - 2147483 : 0x05 32
Ch§Spd_5 Position Targhet/Change 2147483648 647 0 ie 1 OX220A R/W
} Speed ())(XZZOB_
. 0x3010 sub INTEGER
PriPP_Neg_Pos E624|5rgﬁfr;_Piéii\ij§r? atve - 2147483 1 ie 1 0x06 32 RIW
ChgSpd_6 Targhet/Change Speed 2147483648 647 06(522353_
. 0x3010 sub INTEGER
IR NEE] Fee E626F;rgﬁ|1 -P7o;i{\il§r? atve - ZAIRE | g ie 1 0x07 32 RIW
ChgSpd_7 Targhet/Change Speed 2147483648 647 0352235:_
. 0x3010 sub INTEGER
PriPP_Neg Pos | =00 S0 on y 2147483 1 g ie 1 0x08 2 RIW
ChgSpd_8 TarghetChange Speed 2147483648 647 0())(222; 5)1_
X
. 0x3010 sub INTEGER
PrPP_Neg_Pos | £090-631-9 - Negative : 2147483 . 0x09 32
ChgSpd 9 Profile Position 2147483648 647 0 ie 1 02212 R/W
- Targhet/Change Speed ())(x221 3‘
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Name Description Min Max D:Ifta um Scale index Type A::e
0x3011 sub INTEGER
PrfPP_Neg_Spe E634 - 635 - 0 - Profile 2147483 . 0x00 32
ed_0 Negative Speed 0 647 0 iefs L 0x2216 — RIW
0x2217
0x3011 sub | INTEGER
PrfPP_Neg_Spe E636 - 637 - 1 - Profile 2147483 . 0x01 32
ed_1 Negative Speed g 647 g B ! 0x2218 — il
0x2219
0x3011 sub | INTEGER
PrfPP_Neg_Spe E638 - 639 - 2 - Profile 2147483 . 0x02 32
ed_2 Negative Speed 0 647 0 lefs ! 0x221A — RIW
0x221B
0x3011 sub [ INTEGER
PrfPP_Neg_Spe E640 - 641 - 3 — Profile 2147483 , 0x03 32
ed_3 Negative Speed Y 647 Y 5 ! 0x221C — RIW
0x221D
0x3011 sub | INTEGER
PrfPP_Neg_Spe E642 - 643 - 4 - Profile 2147483 . 0x04 32
ed_4 Negative Speed 0 647 0 iefs L 0x221E — RIW
0x221F
0x3011 sub | INTEGER
PrfPP_Neg_Spe E644 - 645 - 5 - Profile 2147483 . 0x05 32
ed 5 Negative Speed v 647 g Ee ! 0x2220 — il
0x2221
0x3011 sub | INTEGER
PrfPP_Neg_Spe E646 - 647 - 6 - Profile 2147483 . 0x06 32
ed_6 Negative Speed 0 647 0 lefs ! 0x2222 — RIW
0x2223
0x3011 sub [ INTEGER
PrfPP_Neg_Spe E648 - 649 - 7 - Profile 2147483 . 0x07 32
ed 7 Negative Speed Y 647 0 =2 ! 0x2224 — RIW
0x2225
0x3011 sub | INTEGER
PrfPP_Neg_Spe E650 - 651 - 8 - Profile 2147483 . 0x08 32
ed 8 Negative Speed 0 647 0 | flefs L 0x2226 — RIW
0x2227
0x3011 sub | INTEGER
PrfPP_Neg_Spe E652 - 653 - 9 - Profile 2147483 . 0x09 32
ed 9 Negative Speed g 647 g Ee ! 0x2228 — il
0x2229
0x301Asub | INTEGER
PrfPP_Neg_Acc | E510 — 511 — Negative Profile 2147483 | 5000 | ., 0x00 32
_Dec 0 Acc Dec 0 10223 647 00 | s ! 0x229a- RIW
0x229b
0x301Asub | INTEGER
PrfPP_Neg_Acc | E512— 513 — Negative Profile 2147483 | 5000 | . 0x01 32
_Dec 1 Acc Dec 1 oz 647 00 | s ! 0x229¢ — RIW
0x229d
0x301Asub | INTEGER
PrfPP_Neg_Acc | E514 — 515 — Negative Profile 2147483 | 5000 | ., ., 0x02 32
Dec 2 Acc Dec 2 10223 647 00 | s L 0x2296 — RIW
0x229f
0x301Asub | INTEGER
PrfPP_Neg_Acc | E516 — 517 — Negative Profile 2147483 | 5000 | ., , 0x03 32
_Dec_3 Acc Dec 3 10z 647 00 Bk ! 0x22a0 — RIW
0x22a1
0x301Asub | INTEGER
PrfPP_Neg_Acc | E518 — 519 — Negative Profile 2147483 | 5000 | ., ., 0x04 32
Dec 4 Acc Dec 4 10223 647 00 | ‘s L Ox22a2 RIW
0x22a3
PrfPP_Neg_Acc | E520 — 521 — Negative Profile 10223 2147483 | 5000 ie/s? 1 0x38)2g\53ub INTESER RIW
_Dec 5 Acc Dec 5 647 00 Ox22a4
XZZa4 —
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Name Description Min Max D:Ifta um Scale index Type A::e
0x22a5
0x301A sub INTEGER
PrfPP_Neg_Acc | E522 — 523 — Negative Profile 2147483 | 5000 | . , , 0x06 32
_Dec_6 Acc Dec 6 10223 647 00 iefs L 0x22a6 — RIW
0x22a7
0x301A sub INTEGER
PrfPP_Neg_Acc | E524 — 525 — Negative Profile 2147483 | 5000 | ., > 0x07 32
_Dec. 7 Acc Dec 7 ey 647 00 | ‘s ! Ox2238 RIW
0x22a9
0x301A sub INTEGER
PrfPP_Neg_Acc | E526 — 527 — Negative Profile 2147483 | 5000 o 0x08 32
_Dec 8 Acc Dec 8 10223 647 00 | 5 ! Ox22aa- RIW
0x22ab
0x301A sub INTEGER
PrfPP_Neg_Acc E528 — 529 — Negative Profile 2147483 | 5000 Lo 0x09 32
_Dec 9 Acc Dec 9 ez 647 00 | ‘s L Ox22a0 R
0x22ad
0x301A sub INTEGER
PrfPP_Neg_Fina | E530 — 531 — Negative Profile 2147483 | 5000 o 0x0a 32
[ Dec Final Deceleration 10223 647 00 | ‘e L Ox22a6 — RIW
0x22af
0x301C sub
PrfPP_Neg NrP | E656 - Negative Profile Nr. X SUD | INTEGER 8
0 8 0 1 0x01 R/W
rfSpd Change Speed
0x222C
0x200F sub
INTEGER32
MAX_SPEED_| | d72-73 — Speed Max [ie] (P65 o/s 0x48 .
E — MOT_MAX_SPEED) 0x03C8 —
0x03C9
0x301C sub
PrfPP_Neg_Ind E657 - Index of Negative x G 003“ INTEGER 8
) s 0 9 9 1 X R/W
TrgPos Profile Position Target 05D

Tab. 25- Speed Negative Multi-profile

2.7.2.1 Torque Negative Multi Profile

- @ Application

=
+

CipdeFEIMM_00
Device Control
Prafile Welacity Mode
Haoming Made
rulki-Profile Position Mode
Mulki-Prafile Yelocity Mode
+ Welociky Profile Positive
Welociky Profile Meqative
Speed Meqgative Mulk Prafile
Tarque Meqgative Mulki Prafile
g Prafile Pasition PI-5peed Contral Mode
B

P Synchronization
Haling Carn Prafile
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Name Description Min Max e UM 21zl index Type PEED
ult e Ss
0390'::3 INTEGER
E658 - 659 - 0 - Profile 32
PrfPP_Neg_Pos - " - 21474836 . sub 0x00
ChgTrq_0 Negative ?gzﬂ‘;” Change | 5147483648 47 0 le ' "mopsus: RW
0x222E —
0x222F
0x3013 INTEGER
E660 - 661 - 1 - Profile
PrfPP_Neg_Pos 3 - - 21474836 . sub 0x01 32
ChgTrqg 1 Negative ?(())rsqlﬂc;n Change 2147483648 47 0 ie 1 0x2230 — R/W
0x2231
0x3013 INTEGER
E662 - 663 - 2 - Profile
PrfPP_Neg_Pos - " - 21474836 . sub 0x02 32
ChgTrq 2 Negative Position Ghange | 3147483648 47 0 le v Toxzzs2 - RW
oraue 0x2233
. 0x3013 INTEGER
e T NN e I R O 0 -
ChgTrq_3 gaive - 9 2147483648 47 0x2234 —
oraue 0x2235
E666 - 667 - 4 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos e - 21474836 . sub 0x04 32
ChgTrq 4 Negative $03|t|on Change 2147483648 47 0 ie 1 0x2236 — R/W
oraue 0x2237
E668 - 669 - 5 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos © - 099 - 9 - - 21474836 . sub 0x05 32
ChgTrq. 5 Negative ?osmon Change 2147483648 47 0 ie 1 0x2236 — R/W
oraue 0x2239
0x3013 INTEGER
E670 - 671 - 6 - Profile
PrfPP_Neg_Pos : " - 21474836 . sub 0x06 32
ChgTrq 6 Negative _Pl_osmon Change 2147483648 47 0 ie 1 0X223A — R/W
oraue 0x223B
. 0x3013 INTEGER
PriPP_Neg_Pos NS6;t?v;a6P7c?si-tiz : Ef;';e . - 21474836 | " . |Lsubox07 32 o
ChgTrq_7 S 9¢ | 2147483648 47 0x223C —
oraue 0x223D
E674 - 675 - 8 - Profile 0x3013 INTEGER
PrfPP_Neg_Pos r4-675-8- - 21474836 . sub 0x08 32
ChgTrq 8 Positive F_’I_osmon Change 2147483648 47 0 ie 1 0X223E — R/W
oraue 0x223F
PrfPP_Neg_T E681 - 0 - Profile Negati % A
T ) Lir;]itr?o'r:ueega ve 0.00 400.00 | 0.00 | MOT_T N | 100 | sub0x00 16 RIW
- OM 0x2245
. f_ _ % 0x3014 | UNSIGNED
PriPP_Neg_Torq | E682 - 1 - Profile Negative 0.00 400.00 | 000 | MOT.T.N | 100 | subOx01 16 RIW
ue_1 Limit Torque oM 02246
BrfPP Nog T E683 - 2 - Profile Negati % 0x3014 | UNSIGNED
i Lir'nitr{.’o'rgueegat"’e 0.00 40000 | 0.00 | MOT T N | 100 | sub0x02 16 RIW
B OM 0x2247
_ _ % 0x3014 | UNSIGNED
PrfPP_Neg_Torq | E684 -3 - Profile Negative 0.00 400.00 | 0.00 | MOT T N | 100 | sub0x03 16 RIW
ue_3 Limit Torque oM 02245
BrfPP Nog T E685 - 4 - Profile Neaat % 0x3014 | UNSIGNED
i Lir'nitr{.’o'rgueegat"’e 0.00 40000 | 0.00 | MOT TN | 100 | sub0x04 16 RIW
B OoM 0x2249
] f_ _ % 0x3014 | UNSIGNED
PriPP_Neg_Torq | E686 - 5 - Profile Negative 0.00 400.00 | 000 | MOT.T.N | 100 | sub0x05 16 RIW
ue_5 Limit Torque oM OX224A
X.
PrfPP_Neg_T E687 - 6 — Profile Negati % 0x3014 | UNSIGNED
A i Limit %L:ueegat've 0.00 400.00 | 0.00 | MOT_T_N | 100 | sub0x06 16 RIW
- oM 0x224B
PrfPP_Neg_Torq E688 - 7 - Profile Negative % 0x3014 UNSIGNED
e 7 Limit Torque 0.00 400.00 | 0.00 | yo7r 7 N | 190 | gupoxo7 16 RIW
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Name Description Min Max e UM 21zl index Type PEED
ult e ss
OM 0x224C
; 689 8 . _ % 0x3014 UNSIGNED
i Ppaseg—Torq 288~ Lir;';r}’o'r'gu'\e‘egat"’e 0.00 400.00 | 0.00 | MOT T N | 100 | sub0x08 16 RIW
L oM 0x224D
PP Neg T £ brofile Negafi % 0x3014 UNSIGNED
_Neg_Torq |  E690- 9 - Profile Negative 0.00 40000 | 0.00 | MOT T N | 100 | sub0x09 16 RIW
ue_9 Limit Torque
Oom 0x224E
0x301C
PrfPP_Neg_NrP | E703 - Negative Profile Nr. X INTEGER 8
rfTr Change Limit Torque g e g ! sub 0x02 Y
: ¢ i 0x225B
Tab. 26- Torque Negative Multi-profile
2.8 PROFILE VELOCITY PI CONTROL MODE
= @ Application
-3 SpdeFEIMM_00
+ Device Control
Profile Yelocity Mode
Homing Mode
+ Mulki-Profile Position Mode
+ Mulki-Profile Welocity Mode
Profile Position PI-Speed Control Mode
ﬁ Pt Swnchronization
@ Haling Cam Profile
Profile velocity PI control mode creates a position reference depending on the actual analogue input value selected with
PrfPP_Pos_SelAl_StartHoldCam_PV. Position reference is created like output from a Pl controller.
In the FEIMM this operative method can control the Screw Axes during Dosing.
Name Description Min Max Deiaul UM Scale index Type Ac:es
CAN: UNSIGN
0x6040 ED16
rCONTROL_WORD E100 — Control Word 0000 1 R/W
MODBUS:
0x2000
oxe041 | UNSIGN
STATUS_WORD d64 — Status Word 0000 1 ED16 R/W
0x03C0
- UNSIGN
RD_STATE_MACHINE E101 ,\;aFC'Ei'L%State 1 ED16 R
0x2001
Range
1-Profile Position
Mode 0x6060 INLESGE
2-Multi Profile
pMODE_OF_OP EO01 — Mode of operations Position Mode 3 1 R/W
3-Profile Velocity
Mode
4-Profile Velocity BaD
Mode with PI
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Name Description Min Max De:aul um Scale index Type Ac;:es
control
6 | 6-Homing mode
INTEGE
— i 0x6061
MODE_OF OP_DIS d65 Mo((ji;s |oaf operation X RS R
play 0x03C1
0x3102 INTEGE
- R32
pTARGETVEL E02-03 — Target Velocity | 21474 | 214748364 1 35768 | iess sub 0x01 RIW
7 0x012E —
83648
0x012F
0x3102 INTEGE
- - i b 2 R32
pPROFACC E04-E05 Eroflle 10223 214748364 | 50000 ie/s? 1 sub 0x0 RIW
acceleration 7 0 0x0130 —
0x0131
0x3102 INTEGE
E06-EQ7 - Profile 214748364 | 50000 . 0 sub 0x03 R32
pPROFDEC T 10223 7 0 ie/s 1 0x0132 — R/W
0x0133
0x3102 INTEGE
E08 — 09 — Quick stop 214748364 | 16384 .2 sub 0x04 R32
pQSDEC deceleration 10223 7 00 ie/s 1 0x0134 = R/W
0x0135
Range
0 0x3102 INTEGE
. . 2 — Switch On sub 0x13 R8
pQSOPTC 22H—QUESSEPERIEN | 2 | Spepgeg 1 RIW
Code -
6 6 — Stay in
Quick Stop 0x0152
suvow0o | INTEGE
pTHRVEL E18 - Velocity threshold 100 65535 10000 iels 1 (16 Isb) R32 R/W
0x013E
E20 - Velocity threshold S(l)J)l()Sg)?()zA L1361
B R32
0x0140
suv on0m | NTEGE
pWINVEL E22 - Velocity window 0 65535 0 ie/s 1 (16 Isb) R32 R/W
0x0142
E24 - Velocity wind Sg)lis(;)?ozC INTEe2
pPWTIMEVEL - Veloclty window 0 65535 0 ms 1 R32 RIW
time-out (16 Isb)
0x0144
INTEGE
o 0x6064 R
ACTUALPOS d66-67 — \I;’:Iﬁglon actual e 1 32 R
0x03C2 -
0x03C3
INTEGE
0x606C
d68-69 — Velocity actual . R32
ACTUALVEL Valts lefs ! 0x03C4 — R
0x03C5
0x3102 INTEGE
) ) . - - R32
pVPI_LMN_MIN E54N5”‘:’] \Zﬁ‘l}eo;’;'f 'ut'm't 2147483 2122‘7‘83 21474 | iels 1 sub 0x1B RIW
P 648 83647 0x0162 —
0x0163
0x3102 INTEGE
g ) . - R32
pVPI_LMN_MAX E56-57 Profile Vel.PI Limit 2147483 2147483 | 21474 el 1 sub 0x1C RIW
Max value of output 648 647 83647 0x0164 —
0x0165
E58 KpV Profile Vel.PI 0x3102 INTEGE
pVPI_KP proportional gain -400.0 400.0 6.0 10 sub 0x1D R32 RIW
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Name Description Min Max De:aul UM Scale index Type Ac;:es
(16 Isb)
0x0166
E59 TiV Profile Vel.PI lead sg§301>?12|3 INTEGE
e e R32
PVPLTI time constant L SO et ms 1 (16 msb) RIW
0x0167
EG0 TfV Profile Vel.PI S?J)t()301)?12E INTEGE
' R32
PVPLTF (filter) time constant 0.0 25.0 0.4 ms 10 (16 Isb) RIW
0x0168
d80 - Actual P component 0x2008 UNSIGN
- u
ACT_COM_P_PID of Pregilo Vol D) % 16384 | subOx50 | ED16 R
0x03D0
d81 - Actual | t 0x200F = | UNSIGN
ACT_COM_|_PID ooua  Somponen % 163.84 | subOx51 | ED16 R
of Profile Vel. PI
0x03D1
d82 - Actual Error SP-PV 0x200F | UNSIGN
ACT_ERR_PID e e o % 163.84 | subOx52 | ED16 R
of Profile Vel. PI
0x03D2
d83 - Actual Output of 0x200F | UNSIGN
v v ED16
ACT_OUT_PID Profile Vel Bl % 163.84 | sub 0x53 R
0x03D3
E496 - Profile Pos. Al 0x300C | INTEGE
PrfPP_Pos_SelAl_Start Selection Start Hoding 1 sub 0x06 R8 R/W
HoldCam_PV Cam Profile / PV for PVPI
mode 0x218C
. 0x3020 | INTEGE
E868 - 869 - 0 - Profile PI ; 147483 . N =
PrfVPI_PosChgSpPI_0 Control Speed- Pos. 2147483 | )0 0 ie 1 RIW
Change Setpoint 648 0x2300 -
0x2301
0x3020 | INTEGE
E870 - 871 - 1 - Profile PI -
b 0x01 R32
PrfVPI_PosChgSpPI_1 Control Speed- Pos. 2147483 212’1‘7‘83 0 ie 1 Sub DX RIW
Change Setpoint 648 0x2302 -
0x2303
Ee72-873 - 2 - Profile PI - 2147483 sob 002 | | Ra2
PrfVPI_PosChgSpPI_2 Control Speed- Pos. 2147483 647 0 ie 1 02304 R/W
Change Setpoint 648 :
9o =ete 0x2305
E874 - 875 - 3 - Profile PI BEE | INrEeE
ol Spea - R32
PrfVP|_PosChgSpPI_3 Control Speed- Pos. | 2147483 | 2147483 | ¢ ie 1 sub 0x03 3 RIW
Change Setpoint 648 647 0x2306 -
0x2307
. 0x3020 | INTEGE
E876 - 877 - 4 - Profile PI ; 147483 . N =
PrfVPI_PosChgSpPI_4 Control Speed- Pos. 2147483 647 0 ie 1 R/W
Change Setpoint 648 0x2308 -
0x2309
0x3020 | INTEGE
E878 - 879 - 5 - Profile P -
b 0x05 R32
PrVPI_PosChgSpPI_5 | Control Speed-Pos. | 2147483 | 2197483 | ¢ ie 1 S X RIW
Change Setpoint 648 0x230A -
0x230B
0x3020 | INTEGE
E880 - 881 - 6 - Profile PI -
b 0x06 R32
PrVPI_PosChgSpP!_6 Control Speed- Pos. | 2147483 | 2147483 | 4 ie 1 Sub X RIW
Change Setpoint 648 647 0x230C -
0x230D
E882 - 883 - 7 - Profile PI G N
P, - b 0x07 R32
PrVPI_PosChgSpPI_7 Control Speed- Pos. | 2147483 | 2147483 | 4 ie 1 SWb X RIW
Change Setpoint 648 2T 0x230E -
0x230F
E884 - 885 - 8 - Profile Pl 0x3020 | INTEGE
AR - b 0x08 R32
PrVPI_PosChgSpP1_8 | Control Speed-Pos. | 2147483 | 2137483 1 ¢ ie 1 30X RIW
Change Setpoint 648 0(;(22?}’1% -
X.
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Name Description Min Max De:aul UM Scale index Type Ac;:es
0x3020 | INTEGE
E886 - 887 - 9 - Profile PI -
b 0x09 R32
PrfVP|_PosChgSpPl_9 Control Speed- Pos. | 2147483 2121‘;83 0.00 ie 1 z‘)‘( : 31’(2 RIW
h tpoint 4 -
Change Setpoin 648 0x2313
0x3021 | UNSIGN
E888 - 0 - Profile PI
] ED 1
PrfVPI_SpCtriPI_0 Control Speed- Setpoint 200.00 | 200.00 0.00 % 100 sub 0x00 6 R/W
0x2314
_ 0x3021 | UNSIGN
PriVPI_SpCtrPI_1 et 1 - Al F -200.00 | 20000 | 0.00 % 100 | sub0x01 | ED16 | Rw
Control Speed- Setpoint
0x2315
_ 0x3021 | UNSIGN
PrVPI_SpCtriPl_2 E890 - 2 - Profile PI -200.00 | 20000 | 0.00 % 100 | subOx02 | ED16 | Rw
Control Speed- Setpoint
0x2316
_ 0x3021 | UNSIGN
PrfVPl_SpCtriPl_3 cie e g=Fleile 2 20000 | 20000 | 0.00 % 100 sub0x03 | ED16 | RW
Control Speed- Setpoint
0x2317
_ 0x3021 | UNSIGN
PrVPI_SpCtriP|_4 E892 - 4 - Profile P 20000 | 20000 | 0.00 % 100 sub0x04 | ED16 | RW
Control Speed- Setpoint
0x2318
, 0x3021 | UNSIGN
PrfVPI_SpCtriPI_5 S Bl 2 -200.00 | 200.00 | 0.00 % 100 sub 0x05 | ED 16 RIW
Control Speed- Setpoint
0x2319
. 0x3021 | UNSIGN
PrVPI_SpCtriPI_6 E894 - 6 - Profile P -200.00 | 200.00 | 0.00 % 100 sub 0x06 | ED 16 RIW
Control Speed- Setpoint
0x231A
. 0x3021 | UNSIGN
PrVPI_SpCtriPl_7 2els o /o i e F -200.00 | 20000 | 0.00 % 100 | sub0x07 | ED16 | Rw
Control Speed- Setpoint
0x231B
. 0x3021 | UNSIGN
PrfVPl_SpCtriPl_8 E896 - 8 - Profile PI -200.00 | 20000 | 0.00 % 100 | sub0x08 | ED16 | Rw
Control Speed- Setpoint
0x231C
0x3021 | UNSIGN
E897 - 9 - Profile PI
. b0x09 | ED16
PrfVPI_SpCtriPI_9 Control Speed. Setpoint | 200:00 | 20000 | 0.00 % 100 sub Ox RIW
0x231D
. 0x3022 | INTEGE
PrVPI_NrPrCtriP] Esggc;n';'r;‘l’fszreogge Pl 0 9 0 sub 0x00 RS RIW
0x231E
0x200F | INTEGE
d72-73 - Speed Max [ie] sboxes | R3o
MAX_SPEED_IE (P65 — ie/s R
MOT_MAX_SPEED) 0x03C8 —
0x03C9

Tab. 27- Profile Velocity Pl control mode
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PID Setpoint < ACT _OUTPUT_PID (D83, 078) -

< ACT _SP_PID (074) |—

Ramp function pVPI_LMN_MAX

Filter 1° order

Command Reference

1
1
1
1
1
| E54 -
1
1
1
1

(Setpoint) sysSpeedPercReference
SP

+ + \_/
S > > C\ | M /\
1 »
f . J [ | / l /\ Command Reference
(Setpoint) A ! + A sysSpeedRefPulses
Sp ! (Proportional Gain) +
1 (Error time filter) E56 —
E12 - pSPTRQ_ACC_RAMPS 1 E58 - pVPI_KP _ Inteeral
E14 - pSPTRQ_DEC_RAMPS | E60 - pVPLTF ntegra pVPI_LMN_MIN Profile generator and
1

(Integral Time)
ES9 - pVPL_TI

1

1

PID Feed back 1

< ACT PV _PID (D79, 075) }- .
< ACT ERR PID (D82,077) |4

Signal from Load
€ Cell > | < ACT COM P PID (D80) |___

(Proportional Gain)
E71 - pKP_PV_PI

1
1
1
1
1
: position Loop
(Feed-back) e e o [ TS b 7 S [ ———
PV :
1
1
1
1
1
1
1

< ACT_COM I PID (D81) }-

Filter 1° order Derivate

(En(\rlzt;r;iﬂ]ter) (Derivate Time)

E62-
pTD_PI_SPD_FFW_PI

(Enable)
E61- pEN_SPD_FFW_PI

pTD_OUT_FLT_F
FW_PI

< ACT_OUT DER (079) |

Fig. 25- Profile Pl Control Mode Scheme

A torque-step set point is applied. The changing of set-points depends on the actual position. The set point can be ramp
with E12 - pPSPTRQ_ACC_RAMPS and E14 — pSPTRQ_DEC_RAMPS. Feedback come from load cell like torque
closed loop.

User can act on this second Pl ( E58 — pVPI_KP, E59 — pVPI_TI, E60 — pVPI_TF). The output of Pl is limited with E54 —
pVPI_LMN_MAX and E56- pVPI_LMN_MIN.

Eventually a Speed Feed-Forward depending on the Feed-back can be enabled (filter with E63 —
pTD_OUT_FLT_FFW_PI, derivtes with E62 — pTD_PI_SPD_FFW_PI, enabling with E61- pEN_SPD_FFW_PI).

PI-Output modulates a Profile generator with speed reference equal to the maximum speed (MAX_SPEED_IE)
acceleration and deceleration equal to E04 — 05 — pPROFACC and E06 — 07 — pPROFDEC.
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mz/div: 49450

| ........................ ......................... ........................ ........... SCREW Speed ...............
: : : Reference :

INJECTION PI-Feedback

Fig. 26- Back-pressure example

Fig. 26 shows the dosing-phase for Injection and Screw axes where a Back-pressure is present. Injection Axes works in
Profile PI-Control Mode, the Pl works modulating the Profile Generator references (Fig. 25). Injection Axes send the
position to Screw Axes by second line CAN2.

Screw drive works in Multi Profile Velocity: the change of speeds depends on the position received from CAN 2.

The graphs shows also the ramps on Pressure Set Point.
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29 PWM SYNCHRONIZATION

- @ Application
-8 CpdeFEIMM_00
+ Device Conkral
Prafile Welocity Mode
Horming Mode
+ rulki-Profile Position Mode

+ Multi-Prafile Yelocity Mode
Prafile Position PI-Speed Contral Mode
P Synchronization
@ Hualing Carn Profile

Name Description Min Max Dem:aul UM Scale index Type Ac:es
Range CAN:
0x3102 INTEGER3
E85 — Enable PWM 0 0-No sub 0x2A 2
— Enable -
16 msb
EN_PWM_SYNCH Synchronization 0 1 (16 msb) R/W
1 1 - Master MODBUS:
2 2 - Slave 0x0181
0x3102
PWM_SYNCH_PHASE E86 ~ PWM 175 175 0 . ;| Sup0x2B plESaE RIW
— = Synchronization plhase ; (16 Isb)
0x0182
D77 — PWM SYNCH 0x2003 INTEGER3
PWM_SYNCH_DELAY - Delay -400.0 400.0 0.0 us 1 sub 0x4d 2 R/W
0x03cd

Tab. 28- PWM Synchronization

With this function it's possible to synchronize two or more OPDE at PWM level.
Parameter E85 — EN_PWM_SYNCH is used to select the drive function:

1 Master= Every PWM period the third digital output (O3) is configured like PWM syncrhronization output.
2 Slave= Eigth physical input (108) is used to synchronize the drive.
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+24 V

MASTER

M3

SLAVE

M3

024v

Fig. 27- PWM Synchronization

In the slave there is a tracking loop with gain Kp (P11) e Ta (P12). It's possible to set also the phase between master and
slave with parameter E86 — PWM Synchronization plhase.

Note1: Master and slave have to be set with the same PWM frequency (P101)

Note2: If the PWM frequency is great than 5kHz is necessary to use a pull-down 1kQ resistance 1W.
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210 ALARMS

Alarms
Description Correction
HEX DEC
Life guarding ' Check the correct setting of the
A40H A4.0 Error Master’s timeout master or check the CAN cable or
T check the CAN setting of the drive.
G 2 / SF.” Gt 2 el gommunlcatloq o3 Check the CAN2 /SPI connection
AdAH A4 communication | (not data received for value in E46 cable or check the parameter E46
lost - THR_ALARM_COM)
Check the speed and position
control. Verify if the drive is in
Ad2 Tracking error | Tracking error too big (greater than torque limit and if the feed-back
A42H ’ too big threshold pFOLLERR E16-E17 position is read correctly.
Eventually increase the threshold
(E16 — E17).
Tab. 29- Alarms table
211 DIGITAL INPUT AND OUTPUT

Digitals Inputs

Name Descriptions
100 Run command
102 External enable
104 Profile Start Holding Cam
105 Operative Mode Bit0
106 Operative Mode Bit1
107 Operative Mode Bit2
108 Reset alarms
110 New SetPoint
111 Profile Positive Start Enable
112 Profile Negative Start Enable
120 Enable Operation
121 Halt
122 Quick Stop
123 Motor thermo-switch
128 Positive Limit Switch
129 Negative Limit Switch
131 PWM Synchronization Input

Tab. 30- Digital Input
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OSC Application variables are refreshed every E96 — pCYCLICPERIOD Time (default time = 1ms).

Digitals Inputs

Name Descriptions
032 Target Reached
033 Set Point Acknowledge
034 Following Error
035 Homing Attained
036 Op Mode Reply Bit0
037 Op Mode Reply Bit1
038 Op Mode Reply Bit2
039 Operation Enabled

Tab. 31- Application Digital Output

OSC Variables

Name

Descriptions

069 — Position reference
received (LSW)

Position reference less
significant word

070 — Position reference
received (MSW)

Position reference more
significant word

071 — Actual Position (LSW)

Actual position less significant
word

072 — Actual Position (MSW)

Actual position more
significant word

073 — Actual position error

Actual position error

074 — Actual Set point PI

PI closed loop (Multi Profile
Position Mode) or PI velocity
(Profile Position PI-Control
Mode) Set point

075 —Feedback PI

Pl closed loop (Multi Profile
Position Mode) or PI velocity
(Profile Position PI-Control
Mode) Feedback

076 — Start holding cam profile
flag

Holding Cam Profile — trigger
flag

077 — Actual Pl Error

Pl closed loop (Multi Profile
Position Mode) or PI velocity
(Profile Position PI-Control
Mode) error

078 — Actual PI Output

Pl closed loop (Multi Profile
Position Mode) or PI velocity
(Profile Position PI-Control
Mode) output

079 — Actual Derivate Speed
FFW

Pl closed loop (Multi Profile
Position Mode) or PI velocity
(Profile Position PI-Control
Mode) speed FFW

Tab. 32- Osc variables

MWO01201E00 V_1.2



3. APPLICATION REVISION HISTORY

Rev. 71.00.74 (24/08/2015), Minimum core target: Opendrive Brushless 22.10/ Async 12.10

Issues fixed

New Functionality

71.00.74 | Realized the Step Linear pressure set point reference. Adjust internal variables.
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