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Keys to Performance

Performance Filters
Ensure precise command to servopack

Tuning
Ensure appropriate response from motor




Keys to Performance

Synchronized motion (Gear, Cam) | Un-synchronized motion (Discrete)

1 Filtered master data Moving average filter

2 Communication delay compensation -

3 Feedforward component Feedforward component

4 Servopack sub-interpolation Servopack sub-interpolation
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Synchronized Motion

UL
UL

External Encoder
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Actual Cam Motion
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Cam Motion

Servo Master External encoder master
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Controller Description DataType | Default Units
Parameter
1001 Actual Velocity (Fost S-curwve filter) LEEATL Tser units/s
1005 Actual Position Cyclhic LEEATL Uzer unats
1006 Actual Position Men Cyelic LEEAL Uzer units
1008 Faw Encoder Position Cyclic LEEAL TTzer units
1007 Eaw Encoder Position IMon Cyelic LEEAL TTzer units
1005 Aectual Velocity (Pre S-curve filter) LEEAL User unitss
1305 External Encoder Scan Compensation LEEAL 2 MLINE zcans g
1306 Velocity Filter (Mo ving average) LEEAL 0.0 5




Actual Cam Motion
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Actual Cam Motion
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Memory

Memory

FMEK

FMK

Memory

Memory

MLINK

Memaory

Memory

sGOV

SGDV

SGMXY

CM: Common Memory

<0.5ms
MLINK update

Application scan + 2 x MLINK updates + 0.5 ms|
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Application scan + 2 MLINK update + 0.5 ms
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MP2000iec
Cam Table Sigma-5
LIO-0x Master Slave MLINK
>® 2 4 >® >
3 9
4 16
5 25
I Registration Sensor
Product Flow
Conveyor -

External Encoder (master)
| T T |
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MC_MoveXXXX
Synchronized |y
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Parameter
1001 Actual Welocity (Fost S-curwve filter) LEEAT. TTser unitsss
1006 Actual Position Non Cwclic LEEAT. TTzer units
1015 Commanded Position Cwclic LEEAT. TTzer units
1016 s Commanded Position Mon Cwclic (Serve Master) LEEAT. TTzer units
1016 55 Commanded Position Mon Cwelic (Serve Slave) LEEAT. TTzer units
1207 IMechatrolink Compensation EOCOL. TETTE
1500 Cam MMaster Fosition LEEAT. TTser units
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Controller Description DataType Default Units
Parameter
1011 Commanded Welocity LEEAT. TTser units/s
1012 Commanded Acceleration LEEAT. Uzer units/sis
1016 Commanded Position Mon Cwyclic LEEAT TTser units
1020 Commanded Position Mon Cyclic (Post S curve filter) ILEEAT. TTser units
1300 Mowing Awverage Filter Switch BEOOL FATZE
1301 MMowing average Filter Time Constant ILEEAT. 0.1 s
1310 Controller side Velocity Feed Forward Switch BEOOL 1
1211 Cptional &CCFIL switch IEEAL 0




Motion Filter; 1300
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Velocity Feedforward: 1310

Controller parameter 1310 =0 Controller parameter 1310 =1
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Velocity Feedforward: 1310 vs Pn109
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Servopack Sub-interpolation: 1311

Controller parameter 1311 =0 Controller parameter 1311 = 2
Pn812=0ms Pn812=2ms
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Controller sends commands every MECHATROLINK update (2 ms)




Servopack Sub-interpolation: 1311

Pn1311=2
Pn812 = 2ms

Pn 1311 =1
Pn811 = 2ms




Sigma-5 - MECHATROLINK
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_ Sigma-5 — Option Style
[
\ 1310
1301
1011, , =1011, + (1012 , x Ascan)
1300
I \ 4
1016 1020 " .
»> f} Qb > - — — _| Position | Velocity
DPRAM soan Pn 217 Pn 216 Loop Loop
Controller Description DataType Default Units
Parameter
1011 Commanded Welocity LEEAT. TTzer units/s
1012 Commanded Acceleration LEEAL TTser unitafsis
1016 Commanded Position Mon Cyelic LEEAL TTzer units
1020 Commanded Position MNon Cycelic (Post 5 curve filter) LEEAL TTzer units
1300 Meowing Average Filter Switch BOOL FATLSE
1z201 MMowving average Filter Time Constant LEEAL 0.1 g
1310 Controller side Velocity Feed Forward Switch BEOOL 1




Synchronized motion (Gear, Cam) Un-synchronized motion (Discrete move)
1 Filtered master data (1306) Moving average filter (1300)
2 Communication delay compensation (1305, 1307) -
3 Feedforward component (1310) * Feedforward component (1310) *
4 Servopack sub-interpolation (1311) Servopack sub-interpolation (1311)

* Consider Pn109 for motion profiles with high acceleration profiles



Customer 1

Application: Camming

MECHATROLINK: 4 ms

RMS torque : 96% (Calculated RMS torque 66%)
A860: Encoder overheating alarm (Started designing heat sink)
Rough sounding

Pn 812 =4 ms

* RMS torque : 67%
* Smooth sounding



MP2600iec: High Speed Indexer

Sequence ~
Get digital input

Command motion (max 180 degrees) >. Within 20 ms
Settle to 0.36 degrees

-
Challenges

Fast reaction to 10 and fast motion command
Smooth torque profile. Motor getting hot.
Tuning to obtain fast settling

-
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Pn217 = 10 (moving average filter)
Move time = 18.5 ms
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Servopack sub-interpolation was critical in bringing down RMS torque and in preventing encoder over heating



Additional Parameters

High Speed Output (1050)

Option Monitor Read (1032)
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High Speed Output (based on External Encoder Position)

HighSpeedQutputEnable 1050 BOOL R/W | FALSE Set TRUE to arm or toggle to re-arm the external encoder
high speed output.

HighSpeedOutputPosition 1052 LREAL R/W | 0.0 Set this value before the high speed output function is
enabled.

HighSpeedOutputPositionNonCyclic 1053 LREAL R/W | 0.0 This is the user unit equivalent of the raw 32 bit encoder
value set in the hardware for high speed output compare.

HighSpeedOutputStatus 1051 BOOL R N/A Status bit indicates when the hardware sets the high speed
output and remains set until the function is disabled.

k.

) T CH1I S.00W-div
N - oC  10:1
: : B Full
13 uSec ;

CH2  S.000-div
DC 1011
B Full

g T

High Speed Output (Coincidence)

oo.0  HSH O é;:%ge?m d‘gf i ga.aeu oo

Digital output can be triggered within 13 us of an external encoder reaching a specified position



High speed output application

LABELING STATION INSPECTION &
VALIDATION

Label

Registration Sensor

] d

-EEi
/ Product Flow
Conveyor -—

External Encoder (master)

1) Product registration 2) Labeling using cam 3) Inspection triggered using
high speed digital output
<60 usonlLIO

output within 13 us on LIO
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Option Monitor Read (1312)

¥ \writeDriveParameter 1 Option Monitor 1 Selection | - | -

Motor movement speed
[1000000H ‘overspeed detection position]

Write230n | Spccd reference
D 000IH | H1000000H/overspeed detection position]

UINT #16#825 i 0002H | Torque [1000000H/max. torque]

0003H | Position error (lower 32 bits) [reference unit]
0004H | Position error (upper 32 bits) [reference unit]
DIMT #16#19 i 0005H | System reserved

0006H | System reserved

000AH | Encoder count (lower 32 bifs) [reference unit]
000BH |Encoder count (upper 32 bifs) [reference unit]
000CH | FPG count (lower 32 bits) [reference unit]
000DH | FPG count (upper 32 bits) [reference unit]

data is read back 0010H | Un000: Motor rotating speed [min ']
0011H | Un001: Speed reference [min'!]
0012H | Un002: Torque reference [%a]

Un003: Rotational angle 1 [encoder pulses from the | o0 | Lomedi-
phase-C origin] ately

0014H | Un004: Rotational angle 2 [deg]

0015H | Un005: Input signal monitor

0016H |Un006: Output signal monitor

0017H | Un007- Input position reference speed [min™]
0018H | Un008: Position error [reference unit]

\1 0019H |Un009: Accumulated load ratio [%] |

001AH | Un00A: Regenerative load ratio [%]

001BH | Un00B: DB resistance consumption power [o]

001CH | Un00C: Input reference counter [reference unit]

001DH | Un00D: Feedback pulse counter [encoder pulse]

0000H

ooz Start23
I I

Wirite23Bz

Write 2 3Err

Wait one scan after the parameter is written before v

2 | 0013H

F_TRIG_4

DP4 WriItEE?Dn
LI |

MC_ReadParameter_1

oS ReadEEEPabIe
I

Read23Bz
Readz23Bz 001EH Un0OE: Fully-closed loop feedback pulse counter
| | Read23Err [extemal encoder resolution]
001FH | System reserved
Read23ErriD _ _
Read23Err 0023H | Primary multi-turn data [Rev]
Tvalue 0024H | Primary incremental data [pulse]
0080H Previous value of latched feedback position (LPOS)
[encoder pulse]
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