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1 General Software Safety Precautions

. The user and operator should review all appropriate software, drive and motor manuals
before operation.

. Do not open multiple instances of the DMMDRYV program on the same PC computer.

. After every operation or button press, make sure the program has completed the current
operation before giving another command.

. Do not disconnect the tuning cable during program operation or when motor is running.

. Do not modify or disassemble the tuning cable, servo drive, servo motor or encoder.

. Only use tuning cable provided by DMM.

. Ensure that the correct servo drive and servo motor is connected as outlined by section
3.3 Applicable Servo Drives and Servo Motors.

. (Version FE 328.1) The program does not recognize servo drive model or servo motor
capacity, make sure the parameters and command speed/acceleration is within drive and
motor operation limits.

1.1 DYN2 System Safety

. Ensure the DC power into the DYN2 servo drive is the correct polarity before powering ON.

. The peak speed of the servo motor depends on the DC voltage input into the DYN2 servo
drive. Ensure the command speed is appropriate relative to the achievable motor speed.
The servo drive will alarm if command speed is outside operation limit.

. Do not use the DYN4 servo setting screen to read/write to the DYN2 servo drive.

. Do not disconnect the tuning cable during program operation or when motor is running.

1.2 DYN4 System Safety

. The tuning cable should be connected into DYN4 drive JP2. Do not connect the D-Sub9
serial cable into DYN4 JP5 port (Encoder Output).

. Do not use the DYN2 servo setting screen to read/write to the DYN4 servo drive.

. Do not disconnect the tuning cable during program operation or when motor is running.

1.3 Servo Motor Safety

. The DMMDRYV software can command the servo motor to rotate at high speeds. An
emergency switch must be connected at all times.

. If servo motor is mounted onto machine, take note of machine travel limits and ensure the
servo motor does not over-travel.

. Keep away all loose clothing and objects from servo motor or any moving mechanical
components.
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2 PC Requirements

Operating System Rocamended: Windoos 7 (32-bit / 64-bit)
Processor Pentium 1 GHz or higher

RAM 512 MB or more

Framework .NET Framework 4 or higher

Minimum disk space 60MB

3 Component Requirements

The DMMDRYV program can connect to a DYN servo drive using either the RS232 cable or the USB cable.
For computers without an RS232 port, a RS232 to USB converter can also be used.

3.1 RS232 Cable

Part#: CA-MRS232-6
Description: 6ft RS232 to Molex 7pin DYN drive tune up cable

Afu

~¥
3.2 USB Cable

Part#: CA-MTUSB-FR1
Description: USB to Molex 7pin DYN drive tune up cable

3.3 Applicable Servo Drives and Servo Motors
Servo Drive

DYN2-TL
DYN2-T1
DYN4-L01
DYN4-HO1
DYN4-TO1

*For legacy DYN2-H, DYN2-B and DYN3-H and DYN3-T servo drive models, the parameter setting functionality
can be used. Test Movement, Motor Monitor and Waveform modules may vary in performance due to feedback
speed and encoder resolution.

Servo Motor

All servo motor models compatible with the above servo drive can be used.
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4 |nstallation

On PC computers with .NET Framework 4 or higher already installed, the user can simply download and

copy the DMMDRYV.exe program onto any directory and launch the program:

Otherwise, the installation package can be used. The installation package will install the DMMDRYV program
as well as all other necessary components including .NET Framework 4 and other required packages.

Installation Package Procedures:

*Note: The appearance and menu options may be different depending on the operating system

]
1

DMMDRVSet

Download the DMMDRVSetup.exe package. — wee
Double click the program to launch the installer.
The first window shows the software name and version. Select Next to continue.

wn P

§5) setup - DMMDRY [ESHEEE>

Welcome to the DMMDRYV Setup
Wizard
‘This willinstall DMMDRV version 328. 1 on your computer.

Itis recommended that you dose al other applications before
continuing,

Click Next to continue, or Cancel to exit Setup.

4. Select if a desktop icon for DMMDRYV should be created, the select Next.

5) Setup - DMMDRV. [ESEEEE™ ™

Select Additional Tasks
Which additional tasks should be performed?

Select the aditional tasks you would ke Setup to perform whike instaling DMMDRY,
then dick Next.

Additional icons:

Create a desktopicon

P e
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5. Select Install to begin installation. The installation begins.

8! Setup - DMMDRV. = i 18) Setup - DMMDRV = X

Ready to Install
Setup is now ready to begin instaling DMMDRY on your computer,

Installing
Please wait while Setup installs DMMDRV on your computer

Click Install to continue with the installation. Extracting fis...
C:\Program Files (x85)\DMMDRY\dotNetFx40_Full_x86_xg4.exe

¢ Cancel

6. If NET Framework 4 or higher already installed the program will notify accordingly. Select Close to proceed.
Select if the program should be launched now, then select Finish to complete installation.
(2] o]

Completing the DMMDRV Setup
Wizard

4, Microsoft NET Framework 4 Setup [E ] 1) Setup - DMMDRY

G installation will not occur, See below for reasons why.

Details
Setup has finished instaling MMDRY on your computer, The

E highe F \NET Framenork 4 has already been installed on thi fter,
ame or higher version o ramework 4 has aready been installed on this computer. applcation may be launched by selecting the nstalled 1cons.

Click Finish to exit Setup.,

{Bunch BMVDAY,

Please see Microsoft .NET Framework 4 Setup readme for more information.

coe

0
|

7. If NET Framework 4 is not installed, follow the on-screen instructions to install .NET Framework 4.

I — N
Microsoft*

L
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5 Operation

Power ON the servo drive and make sure the tuning cable is securely connected from the servo drive JP2
into the PC.

When the program is first launched, the main window will display the software version and other program
information. The bottom left corner (1) displays the program initialization status (Initializing or Ready) along with the
COM Port number and Con Status (Connection Status).

If the COM Port has not been set, the COM PORT will display NOT SET and CON STATUS will display
NOT CONNECTED. The first procedure is to set the COM port. This will tell the DMMDRYV program which port the
tuning cable, and servo drive is connected to.

mmn

()|,

S NOT CONNECTED

DMMDRYV Main Window

The COM Port must be set first before proceeding with any other operations in the program.

5.1 Drive Communication (Connect)

1. Select Connect. The COM Set window opens. There is an operation indicator at the bottom of the
window labeled “Last Status” that displays to the user the last operation or message from the program.

COM Set = e o

Select COM Port Number

COM1~COMS, Real R5232 or VCP USB
Defauk COM1. 38400 (bps)

Select COM# (1 -

Set COM Port

Corfirm COM Port
Detect COM Port

Last Status

COM Set window

2. If the COM port number is already known, select the number from the dropdown (COM1~8) and select
Set COM Port. If correctly set, the program will automatically close the COM Set window.

If the COM port number is not known, select Detect COM Port and the program will recursively scan all
COM ports on the PC to find the tuning cable and connected servo drive.

3. The user can verify if the servo COM Port is correctly set by selecting Confirm COM Port.

4. After the COM port is correctly set, the main window updates the COM port number and the connection
status.

| Reaty
COM PORT: COMT CON STATUS: [CONNEGHED
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5.2 Setting and Reading Parameters (Servo Setting)

1. From the main window, select Servo Setting.
2. Ifthe COM Port has not been set, the program will notify to set the COM Port first.

DMMDRV COM Port ==

\_0_\ Plesse set COM port first

3. Select the connected servo drive model. The DYN2 or DYN4 Setting Driver Parameters and Mode
window opens. The top right corner displays the COM Port number (1). The bottom right corner
displays the last operation or message from the program (2).

— — (1)

DriveSelection_Setting =L

Select Drive Series et o = —
(] i | Fen s 2 S Teevrg Sascd e Scene
Lol
A @ Trbataze ok APl f_— Y v F—
Rl DY | 2t Operation: Lt Operaten (2)

The window initializes with the program default parameters. Note these program default parameters
are not the default parameters that should be used with the servo drive and motor combination.

4. Select Read to read out the connected servo drive parameters. The program reads the servo drive
parameters and updates the on-screen values. The Driver Status indicates Servo OnPos (Servo On
Position). The Last Operation indicates All Parameters Read.

Diriver Status Last Operation:
Servo OnPos All Parameters Read

If the servo motor is coupled to a load, or if the OnPosRange parameter is set low, the Driver Status
may indicate Servo OffPos (Servo Off Position). Meaning the encoder position error is outside the On
Position Range — refer to servo drive manual for parameter definition.

5. Each parameter can be adjusted on-screen using the sliders or text box. Select Save All to save all
parameters into the servo drive. If the user set parameters are not within range of the allowed values,
an error will be indicated.

6. To confirm that the save operation was successful, select Refresh Cons. This will refresh the on-
screen parameters to the program default values. Then select Read to read out the servo drive
parameters and verify that the new saved values can be correctly read out.

7. Motor operation can be tested using the Test Motions module at the bottom of the window.

Warning — Test Motion commands can move the motor
very rapid. Ensure operator and environment safety
before proceeding.
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The servo drive must be set and saved into RS232 Command Input Mode and Position Servo to
operate the Test Motions. See Appendix C for Test Motion details.

Command Input Mode:
@ RS232
PULSE / DIR
A/ B Phase
CW /CoW
Analog

Servo Mode
@ Position Servo
Speed Serva

Torgue Servo

8. Select the appropriate command input mode and servo mode to begin operation with host controller.
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The test movement module can be used to test, calibrate and monitor the motor position and speed.

* Drive must be in R5232 mode to operate Run Motion Commands COM Port: E
Drive Parameters 1 4.096
Gear Ratio= ——————
Gear_Num Max Acceleration  Max Speed GEAR NUMBER
16384 20 20 (MaxSpd+3)*(MaxSpd+3)

Run Mation
Move Rel Pos: Move Abs Pos:
0 0
RELRUN | [ aBsmRuN |

* Positive = CW viewed from mator shaft side

®)

* MNegative = CCW viewed from motor shaft side

Read Motor
Read Abs Pos: Read Motor Speed:
Read Motor Read Mator
Position Speed
Drive Control

4

l Drive Enable ](S)I Drive Disable

9

™

Maximum Motor Speed [rpm] = ——————————— * 1221 * Gear Ratio

16

Maximum Motor Acceleration [rpm/s] = MaxAcl * 635.78 * Gear Ratio

Motor Movement Position = Command Position * Gear Ratio * 4 (2)
Example:
Set parameter Output
Gear_Num = 4096 Gear Ratio = 1
MaxSpd = 48 Maximum Motor Speed = 1985 rpm
MaxAcl = 30 Maximum Motor Acceleration = 19073 rpmfs
Command Position = 140,000 Motor Movement Pasition = 560,000 positions

Acceleration Time = 0.104 s

Distance During Acceleration = 1.72 rev
Constant Speed Travel Time = 0.154 s
Total S-Curve Time = 0.362 s

Spead (rpm)

2500

2000

1500

1000

500

0 1 i 1 1 1l 1 1
o 0.05 010 0.15 0.20 025 0.30 035 0.40

Time (s)

(1) Relevant Drive Parameters used to calculate distance, speed and acceleration
(2) Motion Profile calculator. Applicable when using Move Relative and Move Absolute Commands (3)
(3) Move relative and Move absolute Command. Positive = forward. Negative = Reverse direction.

* Drive must be in RS232 mode to move using these commands

(4) Position and Speed reading

* Read can be done is any drive mode such as pulse/direction, always active

(5) Enable and Disable motor

(6) Reset drive control logic, cleats any faults/alarms
(7) ESTOP, stops all motion (only active if drive is in RS232 mode)

Example, if GEAR_NUM is set to 1000, a command of 4,000 will move the motor exactly 1 revolution. Starting from
zero absolute position, sending a command of 4,000 will move the motor 1 revolution and position reading will be
65,536. Position reading is always at full scale of the encoder, which is 65,536. So if motor moves 2 revolutions,

absolute position will be at 131,072.

DSFEN A1324 1217
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5.4 Auto Tuning Module

The full auto tuning module can be used to automatically let the DMMDRYV program run motions on the
motor to detect the optimal Gain and torque filter settings for the drive. The DYN servo drive also has built-in real-
time Adaptive Tuning technology so after the auto tuning procedure is completed, even if there are high variances in
the load or motion characteristics, the drive can still maintain consistent performance.

The auto tuning process runs the motor between +/-5 revolutions of travel so make sure the motor
and machine can be freely moved within this range. Make sure the motor is tightly coupled to the load so the
program can accurately determine the load characteristics.

Open the auto tuning module from the main screen and follow the on-screen instructions to run the auto
tuning procedure.

Open Auto Tuning Module Follow instructions to complete auto tuning

&b DMMORV 2017 - Version FE471 P ) e S e

File  Help

DMMDRV
Dev

Build: A121438 F1

Ready
COM PORT: NOT SET CON STATUS: |NOTCONNECTED

After the auto tuning process is finished, the Gain and torque filter parameters are saved into the drive. The
calculated parameters are displayed in the output Parameters Column.

Output Parameters:

Column1 Column2
Mator Model 880-DST
Custom Matar Inetia 0

Custom Motor Tergue Constant 0

Final Corttrol Mode Postion — User input auto tuning settings
Load Inertia Mismatch Standard

Load Mechanism Rigid

Torgue Filter Application Standard

Motor Starting Gain 8 -

Motor Minimum Torgue 10

Calculated Main Gain 24 i

Auto tuning calculated Main Gain,

Calculated Speed Gain 24 s d Gain. | . Gai d
-

Calculated Integration Gain 1 Tpee Fa|| n, rc]:teg ration Gain an

Calculated Torgue Filter 100 orque Filter Constant
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5.5 Scope

The scope window is used to monitor the servo drive and motor position, speed and current/torque.

o
=
=
=
=
S
o
o

(1) Select the data to be monitored

(2) Start the capture

(3) Stop the capture

(4) Instantaneous Data Reading

(5) Max Data Reading

(6) Close Window

(7) Read, Save, Refresh on screen Gain Parameters. Only available when capture is stopped.
(8) Use can zoom in on data across Y (time) axis
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For servo systems with multi-turn function, this screen can be used to monitor, jog and calibrate the absolute
zero position of the motor. Entry password = 147258. The user can use the on-screen functions to jog the motor to
desired absolute zero position and set the zero position using button (5).

Multi-Tum Encoder Calibration Procedure

65,536 = 1 motor revolution

B Current Absolute Position: 11577 (1)
4 r Power Up
M senobrive * Updaled every 100ms
— (3) Position Command Jog:
@ Monitor motor position
on maching 2
Move Absolute Pos: 0 ( )
Move Relative Pos: 0 RUN RELATIVE
65,536 = 1 motor revolution
Positive = CW viewed from motor shaft
Negative = CCW viewed from motor shaft
Travel Limit = [-134,217.728 ~ 134.217.727 ]
Jog motor to desired
3] —_—1 -
@ | ansolute zero positon (3) Feed Jog: o | Joanegativs dog Postivs | 3
ccw cw ( )
100 g Jog RPM[ 171000
—» (3) Manual Jog: 1. Disable Servo Drive (Motor Free)
2. Manually move motor to position
(4) | Stop Motor Movement SEEIEEDERE
Disable Enable
@

&) Click “Set Absolute Zero" [
Button
EMERGENCY STOP (7)

)
(2
3
)
®)
(6)
(M
®

Jog command

Drive Enable/Disable
Set Absolute zero
Position trace graph

Program status monitor

®)

Instantaneous Position Reading
Run Relative or Absolute movement command

Emergency stop to stop motor

5) Set Position:
e

Absolute Pasition [pts|

20000

©)

15000

10000

5000

0 4000 8000 12000

16000 20

Time (ms)
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Appendix A Cable Drivers

The USB tuning cable (CA-MTUSB-F5) installs the cable driver automatically upon connection. The user
can manually download and install the driver from the following link:

http://www.ftdichip.com/Drivers/VCP.htm

A cable driver is not needed if connecting the serial tuning cable directly into the PC’s D-Sub9 serial port.
When using the serial tuning cable with a serial to USB converter, refer to the converter's manufacturer for the

appropriate driver.

Appendix B Serial Port Specification

All specification common between DYN2 and DYN4 servo drives.

Servo Drive Port: JP2

Connector Type: 2.54mm Pitch Rectangular

Drive Header: Molex 70553-0041
Plug Connector: Molex 50-57-9407

Recommended Wire Gauge: 0.3mm? (AWG22)

Servo Drive JP2 Pinout:

Pin_1 Gnd
Pin. 2~4 Reserved
Pin. 5 RS232 RxD signal input to Drive, CMOS/TTL level signal
Pin. 6 RS232 TxD signal output from Drive, CMOS/TTL level signal
Pin. 7 +5VDC output from Drive
Communication Format
Baud Rate 38,400bps
Start/Stop Bit 1
Off/Even Verify Bit 0
Data 8-bit
Full Duplex
Asynchronous (UART)
Voltage TTL/CMOS

DSFEN A1324 1217
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Appendix C Test Motion Details
Trimming

The motor position can be trimmed up to 180° from current position. Max displacement depends on motor
parameters. Moving the slider up rotates the motor in positive direction (CW as viewed from shaft side). Moving the
slider down rotates the motor in negative direction (CCW as viewed from shaft side). Motor trimming speed depends
on slider movement speed.

Sinusoidal

The servo drive generates a continuous sinusoidal motion path according to the frequency and amplitude set
by the user. The calculated path is continuous acceleration/deceleration.

The frequency is the frequency of oscillation. Maximum frequency is 30Hz. The amplitude is the peak to
peak displacement. Maximum amplitude is 16,384 or 90°. If the frequency and amplitude is set too high, the motor
might not be able reach full peak to peak amplitude.

Frequency = 1Hz, Amplitude = 16,384

Step

The servo drive generates an instantaneous step motion path according to the frequency and amplitude set
by the user. The calculated and commanded path is instantaneous acceleration/deceleration to target position.

The frequency is the frequency of oscillation. Maximum frequency is 30Hz. The amplitude is the peak to

peak displacement. Maximum amplitude is 16,384 or 90°. If the frequency and amplitude is set too high, the motor
might not be able reach full peak to peak amplitude.

Frequency = 2Hz, AIitude =8,192
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