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Foreword

This interactive guide will provide an overview of connection and basic setup instructions for Advanced Motion Controls DR100
and DQ111 Series Digiflex® digital servo drives, using the DriveSuite software. The basic setup of a Digiflex® drive is designed
to be analogous to the set up and tuning of an analog amplifier. These instructions will walk you through the following steps
necessary to start up your drive and motor:

Connect to a drive

Enter motor data

Set current, voltage, position and temperature limits

Tune the drive current control loop

Determine motor commutation (brushless and linear motors)
Tune the drive velocity control loop (if necessary)

Tune the drive position control loop (if necessary)

® N o v kAW

Analog command setup

These instructions are written for use with either a brush type motor or a brushless motor with any of the following feedback
sources:

e Encoder with hall sensors
e 1V, sin/cos encoder with hall sensors
e Encoder only
e 1V, sin/cos encoder only
e Resolver
Save your project often to the Drive Suite\My Projects directory.
Assistance for topics not covered in this guide is available through any of the following:
e DriveSuite Help files
e www.a-m-c.com
e Technical Assistance via phone: 805-389-1935

e Technical Assistance via e-mail: techsupport@a-m-c.com.
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Connect to a Drive

Install the AMC DriveSuite software onto your PC.

2. For a DR100 Series Digiflex® drive, connect an available RS-232 communications port on your PC to the CN1 ,9-pin female
Sub-D connector. Use a straight-through cable (not null-modem.)

For a DQ111 Series SyngNet™ Digiflex drive, connect the SyngNet controller to the CN1 (RJ-45) connection.

4. Connect motor feedback (hall sensor, encoder, resolver), as applicable, to the corresponding pins on the CN3 connector
(CN4 connector for DQ111 series).

5. If desired, connect an Inhibit/Enable circuit to one of the Programmable Digital Input pins on the CN2 Connector (CN3 for
DQ111 series). See the appropriate product data sheet for digital input specifications.

6. Connect the motor phase wires to the MA, MB, and MC terminals on the P1 connector.
Note: if using a brush type motor, connect to MB and MC terminals.
7. Apply power to the drive.

Double click on AMC_DriveSuite.exe to start the setup software.
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Connect to a Drive

For the DR100 Series Digiflex® drives, proceed as
follows. For DQ111 Series SynqNet™ drives, proceed to
step 12 on page 8:

9. At the opening screen, select Connect to a drive and click
\\OKII.

10. To determine the appropriate communications settings and
connect to the drive, perform the following steps:

a. Click PC Interface Settings to open the RS-232
Settings dialog box.

b. Click Auto Detect to automatically detect your PC
communications settings.

Note: Drive communications default baud rate is
9600 bps.

AMC Drive Suite 2]

Create a new project using;

i~ AMC Digital Drive Wizard
" Blank Project

Cancel |

" Open an existing project

% Connect b a drive,

Connect To Dnve

0 FE4ER
" Synghlet

PC Interface Settings |

Select PC Interface Dirive Addrezs
' R523z El

Cancel |
Help |
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Connect to a Drive

c. Click Start Scan to begin the detection process.

d. When complete, click Apply Settings, then Connect in
the Drive Connection window.

e. If connecting for the first time, select Upload data
from the drive to the current project. You are now
connected to the drive. The status indicators on the
bottom right corner of the DriveSuite main window
should indicate "BRIDGE DISABLED"” and
“CONNECTED.”

Scan for diive_..

Start Scan ... Srcan Status IF:::unu:I drive

Drrive Address E3

I—
COM Part |':Dm1
I—

Baud Rate 3600

Apply Settings | Canicel |

Up/Download Option I

%" fpload data from the drive ta the cument project

= download data from the current praject ta the drive

Ok, | Cancel |
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Connect to a Drive

11.To change the communications baud rate, perform the
following steps:

a. On the Menu bar, select Communication - Connect
(or click the Connect icon <=)

b. Click the PC Interface Settings button to open the
RS-232 Settings window.

Select the appropriate baud rate.

d. Click Connect in the Drive Connection Window to set
the selected baud rate.

18 Block Diagram

e. On the Menu Bar, select
Communication - Store (or click
the Store Settings icon dla), then

OK to store parameters to the
drive nonvolatile memory.
Note: Some PC’s may not communicate

reliably at higher baud rates. If
increasing the communications baud
rate results in communications
errors, use a lower rate.

12.Proceed to “Enter Motor Data” on page 9.

-
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Connect to a Drive

To connect to a DQ111 series SynqNet™ servo drive,
proceed as follows:

12. Establish SyngNet™ communications with the drive using
Motion Engineering’s Motion Console software.

13. At the opening screen, select Connect to a drive and click
\\OKII.

14.Under Select PC Interface, select SyngNet.

15. Enter the appropriate SyngNet™ Node number (normally
zero if the drive is the first device on the network).

16. Click Connect.

17.If connecting for the first time, select Upload data from the
drive to the current project. You are now connected to the
drive. The status indicators on the bottom right corner of
the DriveSuite main window should indicate "BRIDGE
DISABLED” and "CONNECTED.”

AMC Drive Suite 2]

Create a new project using;

i~ AMC Digital Drive Wizard
" Blank Project

" Open an existing project

% Connect b a drive,

Cancel

[Pt

Connect To Dnve

Select PC Interface Mode
i~ R5232 ||:|
T FEdEE

PC Interface Settingz |

Cancel |

Help |

Up/Download Option

%' iypload data from the drive ta the current projeck

" download data from the curent praject ta the drive

(] 4 | Cancel |
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Enter Motor Data MsisE oA
Manufacturer [AMC Default Matars View
. . Model |0 efault Brushless Databaze
1. In the Block Diagram window, select Motor to open the Motor Tope [Brushiess <] 4||
Motor Data window. Feedback Madel [120° Halls, 5000 Line Encoder
totor Constants i
2. Enter the Manufacturer name and motor Model number. ||
3- SeIeCt the approp”ate MOtor Type- ‘Wolkage Canstant IM—W Masimurn Current I3U Ampz
4. Select the Motor Constants tab. Tarque Constant [ [remee - Rated Curent [15 Amps
5. Enter data from the applicable motor data sheet into the i g e i B
appropriate block in the Motor Data window. The Inductance | i Mainum Speed 5000 APM
fO"OWing MOtOI‘ Constants fieldS are required fOI‘ Thermal Time Conztant |1U minutes M ax Curent At b ax Velocity |3U Ampz
proper operatlon: Max Motor Temperature IF T Norinal Bus Voltage I3DU Volts
a. Maximum Current whe Iertieat
b' Rated Current Phase & Fhaze B Phase C
g. II\\lllun'?berofSPoleZ [m /[m (m . ijljf||:|f||:|‘ lxlx|lf|l‘
. Maximum Spee
) . R Motor Data o ,:i(_}
6. If desired, select the appropriate color or numerical
. R R . . . . R tanufacturer [4p4C Default Motars
wire designations in the Wire Identification section. Mod! ottt B S [ oo
] MotorTypem
SeIeCt the Prlmary FeedbaCk tab' Feedback Madel {120° Halls, 5000 Line Encoder
Enter accurate Hall Sensor and Encoder data Motor Constarts  Primary Feedsack |
(required). ¥ HallSensars ~ N;n.tann;:nd:; k ‘ fi?otzemggggcngusl::lt?%g:lfl Ssll‘:colme
H . (;" o A asin nrnary 8_8 I=[m Iﬁan an =
9. For motors with Resolver feedback, select either e ;E“DHHIIIIIZ‘:h' ' i -
low- or high-resolution interpolation. (See the . .
H H . . uzstom Hall Phasing ey
appropriate drive data sheet for resolution options.) H 'ﬂiﬂndmmﬁmmm
10.To save the motor data to a local data base on your e [
. —Wire | dentification
PC, CIICk Save to Database- Hall 1 Connectar Hall 2 Connectar Hall 3 Connectar
a. Saved motor data can be recalled by H NI NN BENBNE
clicking View Database. | e B W e B W A s
Encoder Channel & Encoder Channel B Encoder Index
11.If desired, select the appropriate color or numerical el e e s e T e s
wire designations in the Wire Identification section. T o 2 T [ e Tl s
12. Click OK to close the Motor window (this will
automatically save the motor data to the drive B e e hep |
nonvolatile memory).
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Set Current, Voltage, Velocity, Position, and
Temperature Limits

1. In the block diagram window, select General Drive
Configuration.

2. Set the peak and continuous current limits based on those
indicated in the motor data sheet.

3. Set the maximum peak current time and foldback time
constant based on system requirements and motor data
sheet.

a. Foldback time constant is the time, in seconds,
for the linear decrease from the amplifier peak
current setting to the amplifier continuous
current setting.

4. Select the Voltage Limits tab.

Set the Over- and Under-Voltage limits based on system
requirements.

6. If available, set the Shunt Regulator turn-on voltage (model
dependant)

a. Note: If unsure, set approximately 10V above
nominal bus voltage.

7. If necessary, set the External Shunt Resistor specifications
(model dependant).

8. On the Menu Bar, select Communication - Store (or click
the Store Settings icon w), then OK to store parameters to
the drive nonvolatile memory.

10

Drive Configuration
Position Limits | Temperature Settings I Power-up Control
Drive Current Limits “altage Lirmnits I Welocity Lirits
Peak Current: I 2000 Amperes Peak Current Time: |2.000 | Secands
0% 100% 0 zeconds E5 seconds
Continuous Current: I 15.00 Amperes Foldback Time Constant:  |10.000 Seconds
0z 100% 0 seconds £5 seconds
oK I Cancel Appli | Help |
Drive Configuration
Poszition Limits I Temperature Settings | Power-up Control I
Dirive Curent Limits Woltage Lirmnitz | Yelocity Lirmits
Under Yaltage Limit [Yalts): Owver Voltage Limit [ olts]:
g0 <[5 N I < 2080
— Shunt Regulator
¥ Shunt Regulator Enabled Turn-on Yoltage |195
i~ Intemal Shunt B esistar
Power [  Resiztance (Obmsz]  Inductance [pH]
50 10 1]
ak. I Cancel Apply Help
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Set Current, Voltage, Velocity, and Temperature Limits

9. Select the Velocity Limits tab

10. Enter values for the Motor Over Speed and Zero Velocity
Window (in rpm).

Note: The value for Motor Over Speed is limited by the
motor Maximum Speed value in the Motor Data
window.

11. Select the Position Limits tab.
12. Enter values for Max and Min Measured Position Limit.

Note: For general tuning purposes, the other Position Limit
fields can be left in their default values.

11

Drive Configuration

© Pedonlms ]

Drive Configuration

=

LLEL

2000000
-2000000

Rev4201103



Set Current, Voltage, Velocity, and Temperature Limits

13. Select the Temperature Settings tab.
. . Dirive Current Limits | Yaolkage Limits I Welocity Limitz
14. Set_the Motor Over T_emperatl_Jre setpoint for Event Action SR SR | Power-up Cantrol
Active and Event Action Inactive.
— Matar Ower Temperature
a. Note: Maximum motor temperature is Select Saurce:
determined by the value entered into the Motor Eventction Active Level  [100 E R e
Data window. Event Action Inactive Level |95— e ElEE " Interface Input 1 [&]
15. Select the input source for motor temperature. ' Mot Assioned
16.If available, set the values for User Drive Over Temperature - Drive Over Temperature
(model dependant). Biidge Disable Level |55 T ¢ BT
17. Continue to the next section, Power-Up Options, on page Biidge Re-enable Level |55 T ¢ HT

aK I Cancel Apply Help
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Power-Up Options

1.

If not already open, select General Drive Configuration in
the Main Block Diagram.

Select the Power-Up Control tab.

Select the Power-up Action, if any, that you would like to
occur on power-up. (Optional)

Select the desired Bridge State Following Power-up Action
(e.g. drive enabled, drive inhibited) that you would like to
occur after the Power-up Action, if any, has completed.

Click OK to accept the data entered.

On the Menu Bar, select Communication - Store (or click

the Store Settings icon E#'."), then OK to store parameters to
the drive nonvolatile memory.

13

Drive Configuration

Dirive Current Limits
Positiot Limits |

Options

Fower-up Action

[~ Phase-Detect
" Load Meazured Position

I Woltage Limitz I Welocity Limits |
Temperature Settings Power-up Cortrol

Bridge State Following Power-up Action
" Enable
= finhibit

" Dynamic Brake

QK I Cancel Spply

Help
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Current Loop Tuning

Caution: Disconnect motor from the load and secure the

motor. Sudden motion will occur.

1. For the DR100 Series Digiflex® drives, set up for
tuning as follows:

a.
b.

C.

Click the I/O Configuration Block
Select the Digital Inputs Tab

If an external Inhibit/Enable circuit is used during
setup, use the check boxes to assign the Inhibit
function and proper polarity (e.g. active high or
active low) to the appropriate Digital Input channel.

If no external Inhibit/Enable circuit is used during
setup, clear check boxes for all inhibits.
Inhibit/Enable will be controlled solely through the
DriveSuite Enable/Disable Drive icon B/ 8.

Continue to step 3.

2. For the DQ111 Series SynqNet™ drives, set up for
tuning within MEI Motion Console as follows:

a.
b.
C.
d.

Set the Output Limit in the Filter window to zero.
Set the Error Limit Action to “None”

Clear any faults.

Set the Drive Enable check box.

Note: Consult the Motion Engineering documentation or
Motion Engineering Technical support for
assistance with Motion Console.

14

V0 Contgurstion |
Analog lnputs l Analog Outputs  Digital Inputs I Digital Outputs l
Digital Input:
s o O et M e e O e O P e e
Status @ P ] @ @ @
Active Low | [ I i | i | r
Functior
Inhitit | T~ r ] | r " |m
Positive Inhitit | I u r ="
Megative Inhibit | T r r r H | | =
Mator Over Temperature | r ] r B r
Phase Detection | [ r [ r 1| r
Dpnamic Brake r (N | [ i | r
QK I Cancel Apply Help
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Current Loop Tuning

3. On the Main Block Diagram, click Current Loop to open the current =2 Currcnt Loop
loop tuning parameters.

Current Laop I Cornmutation I

4. To set starting values for proportional and integral gains, click the Fropartional Gain: 37363 FEr
Calculate Gains button. integral Gain. 2] [0.0879 RIN; I

a. Note: Calculate Gains utilizes the values entered into the
Motor Data screen. Accuracy of the calculated values is

Calculate Gainz |
determined by the accuracy of the motor data. If accurate
motor winding data is not available, begin with Proportional sl e =
Gain = 1, and Integral Gain = 0. Sl Zeem e i

5. In the Current Loop window, click the Waveform Generator button

(or select Tools > Waveform Generator on the menu bar) to open [EEEECLIEECELE
the Waveform Generator screen. Set up the Waveform Generator o 1§
. wiaveform Type: .
as follows: oo Mot Connected
'
a. Select a Square Waveform Type.  Sauare - Srrt
£ Triangle el Loog
 Sirusoidal = Position Loon
b. Set the frequency to 100Hz. inusoida L
c. Ensure Offset is zero. s atkaies
Frequency I'IDD Hz Amplitude |1 Amps
d. Ensure Symmetry is 50%.
Y 4 T oA 2
e. Select Waveform into the Current Loop
. . i A S f |50
f. Set the waveform amplitude to an appropriate value. ot | e ymme
. o . . I [ ERE| [ [
i. Begin with ~10% of the drive continuous current
rating, or ~50% of the continuous current setting,
whichever is lower.

15 Rev4201103



Current Loop Tuning

6. On the menu bar, select Tools > Oscilloscope to open the digital oscilloscope (or click the Oscilloscope icon M.) Set up the
scope view as follows:

a. Use the drop down menu to change the channel 1 signal to Torque Target

b. Use the drop down menu to change the channel 2 signal to Torque Measured
c. Change the Trigger Source to Torque Target with the Level set to zero.

d. Ensure Trigger Mode is Normal

e. Change Time/Div to either 1 msec or 500 usec.

7. Position the Scope, Waveform Generator, and Current Loop windows such that a majority of all three windows is visible.

8. Enable the drive by clicking the Enable/Disable Drive icon 8.

- Digital Scope ' _ 0] x|
— Channel 1
—
Torque Target j | 1 Amps/Div |j
Offset IEI j Ampz
Channel | Signal |__Units /Div_| Difset |
—1 Torque Target 1 Amps 0.0000 Amps
—1 Torque T arget
[ V] Torque Measured 1 Ampz 0.0000 Amps
Ernpty
— Trigger
Source ITquue Target d Slope Muode
& Up ' Narmal
I = " Single | 5t |
Lewel |0.000 = Amps  Down - Al:[gge (r)}
Time/Div Measure
|1 Meee j- [ Time I |
Mode
& Nomal IDH j I |
{5 X! |
£ Bl |oif |
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Current Loop Tuning

10.

11.
12,
13.

14.

Use the Proportional Gain and Integral Gain sliders or arrow buttons to adjust the Torque Measured waveform on the
oscilloscope and match the Torque Target as closely as possible, without current overshoot.

On the Waveform Generator, readjust the current amplitude as necessary:
a. For contouring applications, use a small signal amplitude (i.e. motion profile rms current.)
b. For point-to-point applications, use a larger signal (i.e. continuous current limit.)
Readjust Proportional Gain and Integral Gain settings as necessary.
Disable the drive by clicking the Enable/Disable Drive icon H.

When current loop gain adjustments are complete, click Not Connected on the Waveform Generator to remove the
command signal from the drive.

On the Menu Bar, select Communication - Store (or click the Store Settings icon fa'l'f), then OK to store parameters to the
drive nonvolatile memory.

_[olx]
r~ Channel 2
— =
Tarque Measured j | 500 mamps/Div Ij
Offzet ID ﬂ mbmpz
Charnel | Signal [ Units / Div | Dffset |
—1 Torque T arget 500 mamps 0.0000 rrdurmps
—1 Tarque Target
2 Torque Measured 800 mAmps 0.0000 redurmps
Ernpty
— Trigger
Source ITquue Target j Slope Mode
& Up & Noral
I =l " Gingle | Gim
Level (0.000 = mmps  Down = Aan 2 _PI
¥ {a]
TimedDiv Moasure
|1 = :I' [~ Time | |
Mode
& Nomal IDH j I |
=
£ B [or I |
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Auto Commutation

For brushless and linear motors with insufficient travel
distance (two revolutions plus one electrical cycle for
rotary motors, or three electrical cycles for linear
motors), proceed to the section labeled Manual
Commutation. For brushless and linear motors with
sufficient travel distance, proceed as follows:

Caution: De-couple motor from any load and secure the
motor. Sudden motion will occur.

In the Current Loop window, select the Commutation tab.
Ensure Sinusoidal commutation is selected.

Verify that indicated Counts per Electrical Cycle and Counts
per Index values are correct. (The Primary Feedback
Polarity will be determined during Auto Commutation.)

4. 1If drive is disabled, click the Enable/Disable Drive icon B o
enable the drive.

5. Click Enter Auto Commutation to open the Commutation
Data window.

Ensure the Reacquire Commutation check box is checked.
Click Start Auto Commutation to begin the process.

a. During the Auto Commutation process, monitor the
distance traveled in each direction.

i. Rotary motors will turn two revolutions plus
one electrical cycle in each direction.

ii. Linear motors will move three electrical cycles
in each direction.

18

=1 Current Loop T
Curent Loop  Commutation |
=Hilsted
Erterma Eammutatior Betweer Bhases l -I
- Bruzhless
i~ Commutation Type
Counts per Electrical Cycle RO00
: Counts per Index 20000
120 Hal Frimary Feedback Polarity Inverted
Senchronization Mode:; Ent
Hall Edge Fia s
= ] AutoCormmutation
= EHaze [etesting
I e Eliase HetecharmEdrent Il]
AutoCommutation - Confirmation of Data
r— D' ata from batar ‘Window
— W anufacturer I AMC Default Motors
— Madel I Default Brushless
Moatar Type Brushless
Feedback Model | 1207 Halls, 5000 Line Encader
—Feedback device(s)
Hall Senzors? Tes
Hall Phasing | 120
b otor Encoder? ‘es
Courts/Electrical ZEEE
Cucle
Index? Tes
Encoder I
Counts/lndex S00
Frimary Feedback
Palarity I Standard
Murnber of Pales I &
Present Commutation Settings:
tokor Comnmutation: S ynchronization:
Sinusoidal with Hall Edge
Spnchronization
T — T =
) . i Skart AutcCommutation
v R eacquire Commutation H
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Auto Commutation

10.

11

When detection is complete, select whether the
motor has moved the proper distance (“Yes”), or has
not moved the proper distance (“Edit Motor Data”).

a. If the motor did not move the proper
distance, verify the pole count or pole pitch in
the Motor Data window. Click OK in Motor
Data to return to the Auto Commutation

window.

Select the appropriate mode of commutation
synchronization.

a. For motors with hall sensor and encoder
feedback select Sinusoidal with
Synchronization and select Hall Edge for the
synchronization signal. Click OK.

b. For motors using encoder with index channel

only or resolver, select Sinusoidal with
Synchronization and select Encoder Index for
the synchronization signal. Click OK.

In some cases, the Auto Commutation results will
slightly differ from Motor Data (e.g. Counts/Electrical
Cycle, Counts/Index). In those cases, you may
choose between using the value determined by Auto

AutoCommutation - Confirmation of Data : ..

r— D ata fram Maotor Windaow

B

r— Data from AutoConmrmutation

AMC Default Maotors

Default Brushless

Manufacturer | AME Default Motors Marufacturer |
Model I Default Brushless Madel I
M ator Type I Brushlzss Witian Tigme I

Feedback Model I 120° Hallz, 5000 Line Encoder

Brushless

tatar Commutation:

MNumber of Poles I B

Frezent Commutation Settings:

Feedback Maodel I 120° Halls, 5000 Line Encoder

— Feedback device[z] — Feedback devicels]
Hall Senzors? Yes Hall Senzars? Tes
Hall Phasing 120 Hall Phasing 120
Motor Encoder? I Yes Mator Encoder? Yes

Counts/Electical [ 255 P Counts/Electrical
Gl Use value ==> Gl 2BES
Index? Yes Index? e

Encoder 000 Encoder I

Countsd ndes Use value == Courts/Indes e

Frimary Feedback Frimary Feedback

Fialkritiy I Standard Palarity I Standard

AutoCommutation Settings:

Synchronization: atar Commutation:

Sunchronization:

Siruzoidal with Hall Edge Sinuzoidal with Hall Edge
Synchronization Synchronization
Senchronization Recover
5 b Start AutoCommutation Accept Edit Motor D ata E xit

¥ Feacquire Commutation

Commutation or use the values from Motor Data
(“Use Value”).

Counts/Electrical
Cycle

|W

Ilze value ==

Counts/Electrical
cycle

I 200

. Click Accept to apply the Auto Commutation paramet
12.

On the Menu Bar, select Communication - Store (or

ers.

click

the Store Settings icon w), then OK to store parameters to

the drive nonvolatile memory.

Note: For brushless motors with encoder only feedback, the

Phase Detection function must be utilized whenev
power to the drive is cycled or a loss of sinusoidal
commutation occurs. See Phase Detection.

er

19
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Manual Commutation

In cases where system mechanical limitations prevent complete motion during Auto Commutation (e.g. linear
motor with less than three torque cycles of travel), manual commutation must be performed as follows in lieu of
performing the Auto Commutation Procedure

1. Ensure accuracy of Motor Data, most notably the values for Pole Count (Pole Pitch for linear motors) and Encoder Line
Count.

Note: If motor data is incorrectly entered and synchronization is not used, the motor may
loose torque or force and eventually stall.

13. For motors with Encoder Only feedback, perform the Phase Detect function (see Phase Detect).
14. Determine the proper motor phasing as follows:
a. Select Tools > Waveform Generator
b. Set the Waveform Generator to apply a DC Waveform into the Current Loop with a zero Offset.
Enable the drive using the Enable/Disable icon B.

d. On the Waveform Generator, apply enough Offset to start the motor shaft
rotating (normally less than 0.25A).

Trial MA MB MC
i. When phasing is correct, the motor should operate and reverse
smoothly in both directions. If the motor runs slower in one direction or 1 A B C
if you have to move the shaft to start the motor, the combination is 2 B A C
incorrect.
) 3 B C A
e. If the motor shaft seizes or runs rough, return the Waveform Generator offset
to zero and disable the drive using the Enable/Disable icon 8. 4 C B A
f. Change two of the motor phase wires (e.g. MA and MB) and repeat steps c 5 C A B
through e. Proceed through all six possible motor phase combinations. 6 A C B
Note: For brushless motors with encoder only feedback, the Phase Detection Phasing Combinations

function must be utilized whenever power to the drive is cycled or a loss of
sinusoidal commutation occurs. See Phase Detect.
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Phase Detect

If a rotary or linear motor with encoder only feedback or an ElCunentloop [l p
absolute encoder with serial interface is used, the Phase Detect —— ———
function must be used any time the drive is powered up or there | i Lo Commistn |
is a loss of sinusoidal commutation to determine motor position. ~Brushed
Ertermal Eammutation Betivesrn BHases I vI
1. From the main Block Diagram, open the Current Loop window. t . e
Select the Commutation tab. [
2. Enter the Max Phase Detection Current (Amps) and Max Phase :: i Founs pe;if::: Ey;e'i igggu
Detection Motion (electrical degrees). Bl Feedls ey Sandr
a. Max Phase Detection Current is empirically determined. For Synchronization Mode: Enter
most uncoupled motors, approximately 0.5 to 0.75A will R AutoCommtation |
suffice. P ——
@Detection \
3. To activate Phase Detect from within DriveSuite, proceed as _
. Iax Phase Detection Current |1.5 < 2800
follows: Phaze Detect
QPhase Detection Motion I 15
a. From the main Block Diagram, open DriveStatus. ~—__
b. Enable the drive using the Enable/Disable icon B.
c. Click the Phase Detect button on the Commutation tab of the
Current Loop.
d. Monitor the Phase Detect Complete indication in Drive Status. When this indication is activated, click End Phase

Detect.

4. To activate Phase Detect via external trigger of a digital input, proceed as follows:

From the main Block Diagram, open the I/O Configuration window and select the Digital Inputs tab.
Assign the appropriate Digital Input to the Phase Detection function and, if necessary, select Active Low.

For Phase Detect Complete indication, assign the appropriate Digital Output and, if necessary, select the Active Low
check box. Click "OK” to close the I/O Configuration window.

Enable the drive.

Activate the appropriate digital input to begin the Phase Detect process. The motor will slightly vibrate back and
forth.

When motion is complete (Phase Detect Complete indication in Drive Status), deactivate the digital input to
terminate Phase Detect.
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Current Loop Command Profiling

While in torque mode, Current Loop Command Profiling
can be used to limit the rate of change of current and,
subsequently, the rate of change of acceleration
(commonly referred to as “jerk”).

1. From the Main Block Diagram, open the Command

Profiler. Command Prohler
2. Activate the check box for Command Profiler
Enabled. I¥ Command Profiler enabled
3. Using the slider bars or numerical entry, enter a
value for the maximum change in current (amps per "
. ; - |3e+005 14 ¥
second). Different values can be entered for both Mas. Fosiive Skge: [2e i A5
positive and negative slopes (dI/dt). Moe Hatsiesne Iw T rr

Note: To use the command profiler when utilizing the
Waveform Generator, select the Waveform Into the: Events | filters | waveform Gienerator
Command Profiler. The output of the Command

Profiler, while in Torque Mode, is the Target Torque.
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Velocity Loop Tuning

Note: Digiflex® servo drive Velocity Loop control is not
supported by SynqNet™.

Note: Velocity loop tuning is dependant on the
mechanical load of the motor and, therefore will
change with any mechanical system changes.
Velocity loop tuning should be performed with the
motor installed in the system.

Verify that the drive is disabled (B ).

2. From the Main Block Diagram, open the Feedback window
and select the Velocity Feedback tab.

3. Select the appropriate velocity feedback source. Click “"OK".

Note: If Auto Commutation was performed, the velocity
feedback polarity has been automatically determined.

4. From the Main Block Diagram, open the Velocity Loop
window.

Select the check box for Velocity Loop Enabled.

6. In the Velocity Loop window, click the Limits button to
open the Velocity Limits tab in General Drive
Configuration.

7. Enter values for At Velocity Window, Velocity Following
Error, Positive Velocity Limit, and Negative Velocity Limit.

Note: Velocity limit values cannot exceed the Maximum
Speed rating of the motor (from the Motor Data window).

8. Click “"OK" to accept values and close General Drive
Configuration.

Motor Feedback | x|

Welacity Feedback I Pasition Feedback I

Frimary Feedback IW
Falarity

External

€ fnalog Input 2 J Feedback Polarity

I Irverted 'l

 Interface Input 1 J

_Yelocity Loop

¥ Welocity Loop Enabled J

Proportional Gain IU_ J_H _.I
Integral Gain IU— J_j _.|
Derivative Gain IU— j__i j
Feedfonuard Gain ID_ JJ _'I
Feedback Filter Cut Off Freq, IA" Pass | 4] i
Lirnits: I Events I Eilters I Wiavetorm Generator I
Pozition Limits I Temperature Settings I Power-up Control | [
Dirive Current Limits I Woltage Limits “elocity Limits

totor Over Speed |3UUU RPM

Zero Yelocity Window RPH

|50
At Welocity Window |1 0 RPM
|3D

Welocity Follawing Errar RP

Poszitive Yelocity Limit |3DDD RFt 4 Motor Over Speed
Megative Velocity Limit |3DDD RP % Motor Over Speed

oK I Cancel Apply | Help |
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Velocity Loop Tuning

9. In the Velocity Loop window, click the Waveform Generator
button to open the Waveform Generator.

10. With the Waveform Generator, establish a Square wave into
the Velocity Loop with an amplitude of approximately 10%
of nominal motor speed. The Frequency should be slow
enough to achieve the commanded velocity, but fast enough
to prevent the system from reaching a mechanical limit
(e.g. 2-3Hz).

Note: The accuracy of velocity loop tuning is dependant
on the quality and resolution of the velocity
feedback. Sources with relatively low resolution
or higher noise will require tuning at a higher
velocity in order to overcome the effects of these
limitations. It is best to experimentally
determine the
optimum tuning
setup.

igital S5cope

11.0n the menu bar, select Tools >
Oscilloscope to open the digital
oscilloscope (or click the
Oscilloscope icon M.) Set up the
scope view as follows:

a. Use the drop down menu
to change the channel 1
signal to Velocity Target

b. Use the drop down menu
to change the channel 2
signal to Velocity
Measured

c. Change the Trigger
Source to Velocity Target
with the Level set to zero.

12. Ensure Trigger Mode is Normal

I Waveform Generator i ]
Whazlom Tep Waveform Into The:
CoC " Mot Connected
= Squars " Cunent Loop
" Triangle o Velo_?ity Loop
€ Sinusoidal ) Easitinr oo
! Eorman Profiler
=W aveform Attributes:
Frequency |2 Hz Amplitude |2DD RPH
I o [ I
Offzet IU RPh Syrnmietny |5U
I [ (Il [ H
_[Ofx]
— Channel 2
1=
Yelocity Measured [ | 100 RPM/Div |j
oiset [0 =] APw
Channel | Signal Units / Div_| Difset |
——] Welocity Target 100 AP 0.0000 AP
== Welocity Target
[— V] Welocity Measured 100 RP 0.0000 AP
— Welocity Measzured
Empty
— Trigger
Source I\-"elocityTarget d Slope Made
= Up & Mormal
Level [0.000 :II APM A " Single Stopl
it  Auto
Time/Div e
I‘IDmsec 'l I Time I |
Mode
' Momal ID” = |
%y
1 Rl [oit B |
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Velocity Loop Tuning

13. Enable the drive by clicking the Enable/Disable Drive icon

= =)
. . . . . , ¥ Welocity Loop Enabled
14.Use the Proportional Gain, Integral Gain, Derivative Gain, SO R
Fgedforward Gain, and Feedchk Filter Cut fo Frequency Proporianal Gain [552 | 4] [ B
sliders or arrow buttons to adjust the Velocity Measured _ oot
waveform on the oscilloscope and match the Velocity Target R : FIE H
as closely as possible. Dervative Gain [s2611 o] ] B
Note: While reducing the value of the Feedback Filter Feedorard Gain [0 A L
Cut Off Frequency can be used to minimize the Feedback Filier Cut Off Freq, | 2000 4 I 3
effects of noise and enhance stability, a higher
value will increase system response and Limits | Events I Filters I ‘WWaveform Generatar |
bandwidth. The final tuning must be empirically
determined as a compromise between the two
results.
- Digital Scope — |EI|5|
The effect of the Charrel 2
Feedback Filter Cut — 3 —w |
- I
Off Frequency can be Soe e =l
seen by comparing ofset [1 < APM
the Velocity Feedback
(Unﬁltered) and Channel | Signal | Units / Div | Offset |
V / t M d —1 Welocity Target 100 AP 0.0000 RPM
—1 elociy T t
? ocity ?asure = stcoigide:[si?ed 100 RPM 0.0000 RPM
(ﬂltered) Slgnals on —7 Welocity MeasLred
the oscilloscope. Emply
15. When tuning is complete, disable
the drive with the Enable/Disable =
. . i~ Trigger
grlve Icfnd B at?]d SV\eIIethNOt Source IVelocity Target j Slope 5 :odel
onnected on the Waveform (ol O il
Generator Level [0000 =] AP - Dzwn :iing'e Jiizzl
. uto
16.0n the Menu Bar, select Time/Div e
Communication - Store (or click [10msee =] I Time | |
. . loino
the Store Settings icon dla), then Mode o 3 |
OK to store parameters to the (‘fg\?'ma' 1
drive nonvolatile memory. £ el | |
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Velocity Loop Command Profiling

While in velocity mode, Velocity Loop Command
Profiling can be used to limit the rate of change
of velocity or apply a constant acceleration to
step velocity commands. The command profiler
provides independent control of acceleration
and deceleration in both the positive and
negative velocity directions.

1. From the Main Block Diagram, open the Command
Profiler.

2. Activate the check box for Command Profiler
Enabled.

3. Using the slider bars or numerical entry, enter
values for the maximum changes in velocity
(counts/sec?). Independent values can be entered
for both acceleration and deceleration in both the
positive and negative directions.

Command Profiler

¥ Command Profiler enabled

— Pozitive Yelocity Command

Max. Accsleration |1 e+007 Cnts/Sect j J j

taw. Deceleration I1B+DD? Crtz/Sect j J _’i
— MNegative Yelocity Command

Max. Acceleration |1 e+007 Cnts/Sect j J ﬂ

taw Deceleration |1e+007 Crtz/Sec? j _! _'I

Events | Filters |

Waveform Generatorl

positive
I. Positive velocity, acceleration
I1. Positive velocity, deceleration ]
] ) ) velocity
ITI. Negative velocity, acceleration
IV. Negative velocity, deceleration
negative

@ ()
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Position Loop Tuning
Note: Digiflex® servo drive Position Loop control is not
supported by SynqNet™.

Note: Position loop tuning is dependant on the
mechanical load of the motor and, therefore will
change with any mechanical system changes.
Position loop tuning should be performed with the
motor installed in the system.

Verify that the drive is disabled (B ).

2. From the Main Block Diagram, open the Feedback window
and select the Position Feedback tab.

3. Select the appropriate position feedback source. Click "OK".

4. For 1V, sin/cos encoders, select the level of interpolation
(pre-quadrature).

5. From the Main Block Diagram, open the Position Loop
window.

Select the check box for Position Loop Enabled.

In the Position Loop window, click the Limits button to
open the Position Limits tab in General Drive
Configuration.

8. Enter values for In Position Window, Position Following
Error Window, and Max and Min Target Position Limit.

9. Set the Measured Position Value to zero (0) counts.

10. Click “"OK"” to accept values and close General Drive
Configuration.

Events | Eilters |

W avefarm Generator |

Motor Feedback ‘i[
Welocity Feedback — Position Feedback I
Frimary Feedback IW
Polarity
External
Feedback Polarity
© Analog Input 2 J
Ilnverted 'l
© Augillary Encoder J
" nterface Input 1 J
Wrostontoon e
¥ Position loop Enabled J
Proportional G ain I 0 ! | | j
Integral G ain I 0 4 | | j
Cenvative Gain I 0 4 | | J
Welocity Feedfonward Gain I 0 4 | | J
Acceleration Feedfonward Gain I 0 4 | | j

Drive Configuration

Drive Current Limits
Paozition Limits
In-Haome Position Window:
In-Position Window:
Pozition Following Ermor Window:
Hame Pozition Y alus:

Meazured Position Y alue:

Max Measured Position Lirnit:
tin Meazured Position Limit:
b ax T arget Pogition Limit:

Min Target Position Limit;

I “¥oltage Limits I

Temperature Settings I
200 counts
F counts
W counts
o counts
D— counts
IW counts
M coumks
W counts

|-2UUUUU counts

Welocity Limitz
Pawer-up Cantral

k. I Cancel

Appll

Help |
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Position Loop Tuning

11. From the Main Block Diagram, click I/O Configuration and
select the Digital Inputs tab.

12. Set the Measured Position to zero by checking Load
Measured Position under an unassigned input and click the
Apply button.

13. Clear the check box checked in step 12 and once again click
Apply.
14. Click OK to close the I/O Configuration window.

28

170 Configuration
Analog Inputsl Analog Outputs  Digital Inputs I Digital Dutputsl
Diigital Input:
=19 25 33 47 57 6
Status ? @ @ @ @ 2
Active Low | [~ I I n r r
Function
Irkibit Bridge | [ [ [ |
Puositive Torgue Inkibit | T I I I I I
Meaative Tarque Inhikit | I I I r r
Matar Ower Temperature I I I I r r
Phase Detection | 5 r r r r r
Diymamic Brake | [T I I I I I
Load Measured Position | [V I I I r I
(). I Cancel Apply Help
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Position Loop Tuning

1w aveform Generator I ] 53
15.1In the Position Loop window, click the Waveform Generator

button to open the Waveform Generator. \Waveform Type: M avefom Into The:
) ) ] ©oC 7 Mat Cannected
16. With the Waveform Generator, establish a Square wave into & Squar " Curtent Loop
the Position Loop with an amplitude of approximately 1/8 of " Triangls " Velociy Loop
luti The frequency should be slow enough to € G  Fostontoce
one revolution. € q . y = g ! Command Frafiler
allow the motor to settle in position (e.g. 1-2Hz). —Waveform Attrbutes:
Frequency I'I Hz Amplitude I'IED Cnts

[dI (] B[S i ot El
Offset ID Chits Symmetry |5D
K i E[—| [ i

17.0n the menu bar, select Tools - Oscilloscope to open the

digital oscilloscope (or click the Oscilloscope icon &8.) Set
up the scope view as follows:

d. Use the drop down menu |SsECICEET . =[0]x]
to change the channel 1 e
signal to Position Target Position Messured A [ sowow |4
e. Use the drop down menu ofset [0 2 Cns
to change the channel 2 I I I I
R P Channel Signal Units / Div Offset
signal to Position — Fasition Targel B0 Cris 0.0000 Cris
Measured —1 Pasition T arget
7 Position Measured B0 Cnts 0.0000 Cnts
f Change the Tr‘igger 2 Position Measured
. Empty
Source to Position Target
with the Level set to
Zero. _
— Trigger
. . — Mod
18. Ensure Trigger Mode is Normal. Sowe |Posiion Target | - Gl
. * lp .
Lewel |0.000 j Crits © Domn ((: 'il:tgole Stopl
Tirne/Diiv Measure ‘
|1D msec 'l I Time I |
hode .
& Mormal IDH j I |
gl
£ Rl | = |
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Position Loop Tuning

19. Enable the drive by clicking the Enable/Disable Drive icon =10] %]
8.
¥ Position loop Erabled
20. Use the Proportional Gain, Integral Gain, Derivative Gain,
Velocity Feedforward Gain, and Acceleration Feedforward Proporional Gain [227.1522 I U i
Gain sliders or arrow buttons to adjust the Position Integral Gain 180336750007 4| || 0
Mea;_ured waveform on the oscillqscope and match the B ues B T I 0
Position Target as closely as possible. iy et v e o r
21.When tuning is complete, disable the drive with the MmN eSn T 0 W ]
Enable/Disable Drive icon B and select Not Connected on
the Waveform Generator.
R . . Lirnitz Ewents Filters
22.0n the Menu Bar, select Communication - Store (or click | |
. . oo
the Store Settings icon &), then OK to store parameters to
the drive nonvolatile memory.
igital Scope ) 10| x|
— Channel 2
IF'osition Meazured j | 50 Crts/Div |ﬂ
Offset ID j Cnts
Charnel_| Signal | Units #Div_| Difset |
— Position Target 80 Cnts 0.0000 Chts
—1 Pogition Target
= Position Measured 50 Cntsz 00000 Crts
2 Position Measured
Ermpty
— Trigger
Source IF'DSition Target j Slope Mode
- & lp ? Mormnal
Lewel |0.000 = Single Stopl
el = nts @ [am Ao
Time/Div Measure ‘
|2Dmsec 'I wl e I |
Mode [
& Maormal ID” j I |
ik [
£ ol jort s |

30 Rev4201103



Command Source Selection

Note: For the DQ111 series, the Command Source is automatically selected to the

SyngNet™ network interface.

1.
2.
3.

Select the command source as follows:

In the Block Diagram window, select the Command Source block.

Select the appropriate command source

a.
b.
C.
d.

Analog Input (torque, velocity, or position)
Step and Direction (torque, velocity, or position)
Interface Input (torque, velocity, or position)

Encoder Following (position)

Conmand Sowee [T
Select command sounce:
& Analog Input 1 [

' StepAnd Direction .|
" Interface Input 1 _I
" Encoder Fallawing _I

Eliters: |

Cancel | Help |

Clicking the selection button, ;|, accesses additional parameters such as step and direction scaling or selection of a specific
analog input.

Click OK on the Command Source window.
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Analog Input Scaling 170 Configuration

Analag Inputs | Analog Outputs Digitallnputsl DigilalDulputsI
1. Set the analog command scaling as follows:

—Analog [nput 1
a. In the Block Diagram window, select I/O Configuration. Walue [Volts) 0.00 Dffest |D W
b. For the appropriate Analog Input, (as previously Assigned to Velaity Loop 1volt= [1000.00 | Erts/Sec
selected,) set the required scaling (e.g. Amps/Volt,
Cts/sec/Volt) and command offset voltage. ~Analog Input 2

. . . . Walue Moltsl 0.04 Offset: ID W
c. Command polarity can be inverted by changing the sign
(+/-) on the Analog Input scaling. Nat Assigned fval = [1.00

d. Click Apply or OK to set any modified values.

—Analog [nput 3
2. On the Menu Bar, select Communication - Store (or click the Value [Valts): 0.06 Offset |u Y
. . oo
St_ore Sett/ngs_lcon o= ), then OK to store parameters to the festnedii Motol Temperatiis vl = IT o
drive nonvolatile memory.
3. The Analog Input may now be used to apply a current,
velocity, or position command to the drive. 0K | Cancel | B | Help
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Further assistance is available through any of the following:
e DriveSuite Help files
e Www.a-m-c.com
e Technical Assistance via phone: 805-389-1935

e Technical Assistance via e-mail: techsupport@a-m-c.com.

ADVANCED

‘ MOTION CONTROLS
3805 Calle Tecate
Camarillo, CA 93012
Phone: 805-389-1935
Fax: 805-389-1165
http://www.a-m-c.com
amcsales@a-m-c.com
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