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HEALTH AND SAFETY

Readthis manualcarefully before trying to install the stepperdriveinto
your system. Theperson seup the stepper drive should have a better
understanding on electronicsand mechanicsContactus if there is any
question aboutthe products or this manual.

1  Make sure the power supply voltagedaeot exceed t he
input range. Double check the connections and make sure the
power lead polarity is correct.

91  Disconnect the motor from the load if you are not sure the move
direction. Adjust theaxis in the middle before trying to run the
motor.

1 DoNOTset high carent onsmall stepper motoas this may damage
the motor.

J 1  Never disconnect the motorireswhen the power ion.

Motion Control Products Ltd. www.motioncontrolproducts.com
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1. INTRODUCTION, FEATURES AND APPLICATIONS

Introduction

Motion Control Product s DMD870aMeesat)ity fally d i g i f
digital stepper drive based on a DSP with advanced control algorithmrDWIEZ870is the

next generation of digital stepper controls. It brings a unique level of system smoothness,
providing optimum torque and nulls migingeinstability. Motor auteidentification and
parameter auteconfiguration technology offers optimum responses with different motors
and easyto-use. The driven motors can run with much smaller noise, lower heating,
smoother movement than most of the Drivesthe markets. Its unique features make the
DMD870an ideal solution for applications that require lespeed smoothness.

Compared to the DMD432 (DM432C), broader input voltage and output current ranges
makeDMD870being able to drive much are motors from size NEMA 17 to NEMA 34.
What' s more, thanks to its higher perfor.i
higher speed (above 3000RPM), offering sdike performancesDMD870stepper drive

is regarded as an improved model origigdrom DMD556, while supports broader input
voltage range.

Features

U  Anti-Resonance, provides optimum torque and nulls #ngidge instability

U  Motor auto-identification and parameter auteonfiguration technology, offers
optimum responses with different ators

0  Multi-Stepping allows a low resolution step input to produce a higher microstep

output for smooth system performance

Output current programmable, from 0.5A to 7.0A

Pulse input frequency up to 200 KHz

TTL compatible and optically isolated input

Automatic idlecurrent reduction

Suitable for 2phase and 4hase motors

Support PUL/DIR and CW/CCW modes

Overvoltage, overcurrent, phaseerror protections

[t - -t A st A A ]
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Applications

It can be used in various kinds of machines, such as laser cutters, laser markers, high
precision XY tables, labeling machines and so on. Its unique features makeMB870

an ideal solution for applications that require both lepeed smoothnesand high speed
performances

2. SPECIFICATIONS

Electronic Specification Tj=25 N /771

DMD870
Parameters — - -
Minimum Typical Maximum
Output current (A) 0.5 - 7.5 (5.0RMS)
Input voltage (VDC) +24 +48 +72
Logic signal current (mA) 7 10 16
Pulseinput frequency (kHz) 0 - 200
Isolation resistanceNIm 0 500 - -
Operating Environment
Cooling Natural Cooling or Forced cooling
Environment Avoid dust, oil fog and corrosive gases
SR Ambient Temperature 0°C 40°C (32°F 104°F)
Environment Humldl_ty 40%!:2H 90%RH _
Operating Temperature 70" C (158 F) Max
Vibration 5.9m/g Max
Storage 20°C 65°C (4°F 149°F)
Temperature
Weight Approx. 280g (10 0z)

Motion Control Products Ltd. Pagel| 2 Tel.: (+44) 01202 599922
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Outline Dimensions (unit: mm [inch])
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Elimination of Heat

91  Drives reliable working temperature (heat sink) should be <70°C(158P, and
motor working temperature (suface) should be <80°C(176°B;

1 It isrecanmendedto use automatic idle-current mode, namelycurrent
automatically reduce to 60% when motor stops,so asto reducedriver heating

andmotor heating;

1  The drive must be mounted vertically to maximise heat sink area as shown in the
following picture. Use forced cooling method to cool the system if necessary

Motion Control Products Ltd. Page| 3 www.motioncontrolproduts.com
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Drive Case

Important NOTEThe drive must be mounted vertically orsigplate ora heat
sinking to maximize heat sink area as shown in the above picture. Please use
additional heat sinking or cool fan if necessary.

c8/ .. %#4/ 2B) ! .1$33) " . - %. 4

DMD870stepper drive has two connectors, connector P1 for control sigraisections,
and connector P2 for power and motor connections. The following tables are brief
descriptions of the two connectors. More detailed descriptions of the pins and related
issues are presented in section 4, 5, 9.

Connector P1 Configurations

Signal Description

Pulse signaln single pulse (pulse/direction) mode, this input represents pulse
signal, each rising or falling active edge (software configurab&y, when PUL
HIGH, €0.5V when PULOW. In double pulse mode (pulse/pulse)stimput

PUL+ PUL represents clockwise (CW) pulsetive both at high level and low level (softwai
configurable). For reliable respon
Series connect resistors for currelithiting when +12V or +24V is used. The sa
as DIR and ENA signals.

Motion Control Products Ltd. Pagel| 4 Tel.: (+44) 01202 599922
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DIR+ DIR

ENA+ ENA

DIR signaln singlepulse mode, this signal has low/high voltage levels,
representing two directions of motor rotation; in doubfrilse mode (software
configurable), this signal is countelock (CCW) pulsactiveboth at high level
and low level (software configurable). For reliable motion response, DIR sign
shoul d be ahead of PV WwhesDIRIGH, B.5% whema
DIRLOW.

Please note that rotation direction is also related to meRnive wring match.
Exchanging the connection of two wires for a coil to the Drive will reverse mc
direction.

Enable signalfhis signal is used for enabling/disabling the drive. High level fc
enabling driveNPN control signal, PNP abdferential control signals are on the
contrary, namely Low level for enablingnd low level for disabling drive. Usual
left UNCONNECTED (ENABLED).

Selecting Active Pulse Edge and Control Signal Mode

DMD870stepper drive supports PUL/DIR a@@v/CCW modes and pulse actives at rising or
falling edge. See more information about these settings in Section 13. Default setting is
PUL/DIR mode and rising edge active (NPN, and PNP control signal is on the contrary).

Connector P2 Configurations

Pin Furction

+Vdc
GND
A+, A
B+, B

Details
Power supply, 24~72 VDC, Including voltage fluctuation and EMF voltay
Power Ground.
Motor Phase A
Motor Phase B

Motion Control Products Ltd. Page]| 5 www.motioncontrolproduts.com
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T8hbewh[ {LDb![ /T hbb9/ ¢hw

DMD870stepper drive acceptdifferential and singleended inputs (including open

collector and PNP output). It has 3 optically isolated logic inputs, which are located on
connector P1 to accept line Drive control signals. These inputs are isolated to minimize o
eliminate electricahoises coupled onto the drive control signals. Recommend use line
Drive control signals to increase noise immunity of the Drive in interference environments
In the following figures, connections to openllector and PNP signals are illustrated.

i
Controller -
I i Driver

: vee : UL~ 270Q

s 4
| PUL R PUL- # *" K

|
DIR+ 270Q

R e T
I AE'I e 2700
3

e TS

R=0 if VCC=5V;

o= R=1K (Power>0. 125W) if VCC=12V;

R=2K (Power>0. 125W) if VCC=24V;

R must be connected to control signal terminal.

Figurel: Connections to openollector signal (commoanode)

Driver
FlL 2700
T
DIR- 270Q
Exa- 2700

5W) if VCC-12V:
- i VCC=24V;
R must_be_connected to control signal terminal.

Figue 2 Connection to PNP signal (comrzathode)

Motion Control Products Ltd. Page|6 Tel.: (+44) 01202 599922
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V8 #/ ..%#4).' 4(% -1/ 412

TheDMD870can drive any ahse and 4ahse hybrid stepping motors.

4-lead Motors Connections

4 lead motorsare the least flexible but easiest to wire. Speed and torque will depend on
winding inductance. In setting the Drive output current, multiply the specified phase
current by 1.4 to determine the peak output current.

P2
A+

B+
B,
Figure 3 4-lead Motor Connections

6-lead Motors Connections

Like 8lead stepping motors, 6 lead motors have two configurations available for high speed
or high torque operation. The higher speed configuration, or half coil, is so described
because it uses one hmnaihgs. Thehighertoeguemanfigarations i
or full colil, uses the full windings of the phases.

Hal f Coi l Configurations
As previously stated, the half coil configuration uses 50% of the motor phase windings. Thi:
gives lower inductance, hence, lower torgaetput. Like the parallel connection of 8 lead
motor, the torque output will be more stable at higher speeds. This configuration is also
referred to as half chopper. In setting the Drive output current multiply the specified per
phase (or unipolar) curreraiting by 1.4 to determine the peak output current.
P2
A+

A,
NC

B+
B NC

Figure 4 6-lead motor half coil (higher speed) connections

Motion Control Products Ltd. Page | 7 www.motioncontrolproduts.com
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Full Coil Configurations

The full coil configuration on a six lead motor should be used in applications where highe
torque at lower speedss desired. This configuration is also referred to as full copper. In ful
coil mode, the motors should be run at only 70% of their rated current to prevent
overheating.

B+

Figure 5 6-lead motor full coil (higher torque) connections

8-lead Motors Connections

8 lead motors offer a high degree of flexibility to the system designer in that they may be
connected in series or parallel, thus satisfying a wide range of applications.

Series Connections

A series motor configuration would typically be usedpplications where a higher torque

at lower speeds is required. Because this configuration has the most inductance, the
performance will start to degrade at higher speeds. In series mode, the motors should als
be run at only 70% of their rated currettt prevent over heating.

P2

B_
Figure 6 8lead motor series connections

Parall el Connections

An 8 lead motor in a parallel configuration offers a more stable, but lower torque at lower
speeds. But because of the lower inductance, there will be higher torb&gher speeds.
Multiply the per phase (or unipolar) current rating by 1.96, or the bipolar current rating by
1.4, to determine the peak output current.

Motion Control Products Ltd. Pagel| 8 Tel.: (+44) 01202 599922
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P2
A+
A-

B+
B,
Figure 7 8lead motor parallel connections

NEVERIlisconnect or connect the motor while the power source is erseqyi

©8/ 7%H 00,9 #/ .. %#4) [

TheDMD870can match medium and small size stepping motors (from frameNsEMAL7

to size NEMA4) made byMCPor other motor manufactures around the world. To achieve
good driving performances, it is important to select supply voltage and output current
properly. Generally speaking, supply voltage determines the high speed performance of the
motor, while output arrent determines the output torque of the driven motor (particularly

at lower speed). Higher supply voltage will allow higher motor speed to be achieved, at the
price of more noise and heating. I f the 1
lower supply voltage to decrease noise, heating and improve reliability.

Note: MEANWELDRP240-24 (24VDC, 240Watt power supply) must be selected in order to make
the whole system comply with UL standards for safety.

Regulated or Unregulated Power Supply

Both regulated and unregulated power supplies can be used to supply the Drive. However,
unregulated power supplies are preferred due to their ability to withstand current surge. If
regulated power supplies (such as most switching supplies.) are indeeditiseidnportant

to have large current output rating to avoid problems like current clamp, for example using
4A supply for 3A motebDrive operation. On the other hand, if unregulated supply is used,
one may use a power supply of lower current rating thizat of motor (typically 50%70%

of motor current). The reason is that the Drive draws current from the power supply
capacitor of the unregulated supply only during the ON duration of the PWM cycle, but not
during the OFF duration. Therefore, the averagerent withdrawn from power supply is

Motion Control Products Ltd. Page]| 9 www.motioncontrolproduts.com



http://www.motioncontrolproduts.com/

DMD870Digital Stepper Drive UseNIManual

considerably less than motor current. For example, two 3A motors can be well supplied b
one power supply of 4A rating.

Multiple Drives

It is recommended to have multiple Drives to share one power supply to redutdfdbe
supply has enough capacity. To avoid cross interferdn@eNOTdaisychain the power
supply input pins of the Drives. Instead, please connect them to power supply separately.

Selecting Supply Voltage

The power MOSFETS inside BidD870can actually operate within +24 ~ +80VDC,
including power input fluctuation and back EMF voltage generated by motor coils during
motor shaft deceleration. Higher supply voltage can increase motor torque at higher
speeds, thus helpful for avoiding losingss. However, higher voltage may cause bigger
motor vibration at lower speed, and it may also cause exatage protection or even the
drive damage. Therefore, it is suggested to choose only sufficiently high supply voltage fc
intended applications, ani is suggested to use power supplies with theoretical output
voltage of +24 ~ +72VDC, leaving room for power fluctuation and Btk

X8 -)#2/34%0 2%3/,54)/ . C
#522%. 4

Microstepresolutions and output current are programmable, the former can be set from
full-step to 102,400 steps/rev and the latter can be set from 0.5A to 7.0A. See more
information aboutMicrostep and Output Current Settingn Section 13.

However , whsoftware ¢configured rmade, this Drive uses abit8DIP switch to
set microstep resolution, and motor operating current, as shown below:

Motion Control Products Ltd. Pagel| 10 Tel.: (+44) 01202 599922
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Dynamic Current Microstep Resolution
All OFF is software configured All ON is software configured

A A
s N\ /7 N\

112(3(4|5[6]7]8

Standstill Current (ON haft/OFF full)
Motor auto-identification and
parameter auto-configuration (2 change in | second)

Microstep Resolution Selection

When it’s not in soft waesaution et by W5, & d, 8afio d
the DIP switch as shown in the following table:

Microstep (foftf'%f/r:] eo‘;'or) SW5 Swe sw7 sws
1t0512 Def?:r']tf’izgfgl’jare ON ON ON ON
2 400 OFF ON ON ON
4 800 ON OFF ON ON
8 1600 OFF OFF ON ON
16 3200 ON ON OFF ON
32 6400 OFF ON OFF ON
64 12800 ON OFF OFF ON
128 25600 OFF OFF OFF ON
5 1000 ON ON ON OFF
10 2000 OFF ON ON OFF
20 4000 ON OFF ON OFF
25 5000 OFF OFF ON OFF
40 8000 ON ON OFF OFF
50 10000 OFF ON OFF OFF
100 20000 ON OFF OFF OFF
125 25000 OFF OFF OFF OFF

Motion Control Products Ltd. Page| 11 www.motioncontrolproduts.com
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Current Settings

For a given motor, higher Drive current will make the motor to output more torque, but at
the same time causes more heating in the motor and Drive. Therefore, output current is
generally set to be such théte motor will not overheat for long time operation. Since
parallel and serial connections of motor coils will significantly change resulting inductance
and resistance, it is therefore important to set Drive output current depending on motor
phase currentmotor leads and connection methods. Phase current rating supplied by
motor manufacturer is important in selecting Drive current, however the selection also
depends on leads and connections.

When it’'s not in software (BWInZ 3)dfthe 2R switclo c
are used to set the dynamic current. Sel
current.

Dynamic current setting

Peak Current Cﬁl\:lesm Swi SwW2 SwW3
DefauIt/(Soc.);tvtv(?;éo(;c\))nfigured OFF OFF OFE
2.6A 1.8A ON OFF OFF
3.4A 2.4A OFF ON OFF
4.0A 2.8A ON ON OFF
4.8A 3.4A OFF OFF ON
5.4A 3.8A ON OFF ON
6.1A 4.3A OFF ON ON
7.0A 5.0A ON ON ON

Notes:Due to motor inductance, the actual current in the coil may be smaller than the dynamic
current settingparticularly under high speed condition.

Motion Control Products Ltd. Page| 12 Tel.: (+44) 01202 599922
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Standstill current setting

SW4 is used for this purpose. OFF nethat the standstill current is set to be half of the
selected dynamic current, and ON meadhat standstill current is set to be the same as the
sdected dynamic current.

The current automatically reduced to 60% of the selected dynamic current one second
after the last pulse. Theoretically, this will reduce motor heating to 36% (due #FRY=if
the original value. If the application needs a differstandstill current, please contaas.

w8

7)2). " ./ 4%3

In order to improve antinterference performance of the Drive, it is recommended to
use twisted pair shield cable.

To prevent noise incurred in PUL/DIR signal, pulse/direction signal wires and motol
wires should not be tied up together. It is better to separate them by at least 10 cm,
otherwise the disturbing signals generated by motor will easily disturb pulse directi
signals, causing motor position error, system instability and other failures.

If a power supply serves severdtives, separately connecting thdrives is
recommended instead of daisyhaining.

It is prohibited to pull and plug connector P2 while thave is powered ON, because
there is high current flowing through motor coils (even when motor is at standstill).
Pulling or plugging connector P2 with power on will cause extremely highBEdek
voltage surge, which may damage the Drive.

Motion Control Products Ltd. Page| 13 www.motioncontrolproduts.com
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WA Q0) #N ., . WBHA) | .

A complete stepping system should include stepping motor, stepping Drive, power supply
and controller (pulse generator). A typical connection is shown as fijure

Controller DRIVE
PUL+ 270Q

vcco = I
R PUL- i’ T:

PUL E DIR+ 2700

| — -
R DIR- i’ﬁ
DIR —5” Enas | 2700

y S— —
R ENA- i’l:
ENABLE—'SW .

+24 ~ +72VDC GND
A+
A-

Stepping Motor B+
B-

R=0 if VCC=5V;
R=1K(Power>0.125W) if VCC=12V;
R=2K(Power>0.125W) if VCC=24V;

R must be connected to control signal terminal.

Figure 8 Typical connection

Motion Control Products Ltd. Pagel| 14 Tel.: (+44) 01202 599922
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pmm8 3%15%. # %

#(1 24 | & #I ..

In order to avoid some fault operations and deviations, PUL, DIR and ENA should abide by

some rules, shown as following diagram:

1,000
—_ ly— — L —— — iligh Level>s. o¥
| |
oL
|
I
|
: |
i High Level:1 3V I I
s Low Level<D. b¥
DIE E N I S
e T T
— = Low Levelo0, v
H i
|
Kua
PUL/DIR

UL

a

CW/CCw

Figure 9 Sequence chart of control signals

Remark:

a) t1: ENA must be ahead of DIR by at legss.5Usually, ENA+ and ENgxe NC (not
connected). SeéConnector P1 Configuratiohfor more information.

b) t2: DIR must be ahead of PUL active edgepsytd ensure correct direction;

c) t3: Pulse width not less than 2I5;
d) t4: Low level width not less thah5us.

Motion Control Products Ltd. Page |
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pp8 02/ 4%#4) /. &5#4)/ . 3

To improve reliability, th&©MD870stepper dive incorporates some builh protection
functions.It uses one RED LED to indicate what protection has been activated. The perio
time of RED is 3 s (seconds), and how many times the RED turns on indicates what
protection has been activated. Because only one protection can be displayed by RED LE
so the Dive will decide what error to display according to their priorities. See the following
Protection Indications table for displaying priorities.

Overcurrent Protection

Overcurrent protection will be activated when continuous current exceeds 16A or in case
of short circuit between motor coils or between motor coil and ground, and RED LED will
turn on orce within each periodic time £3.

Overvoltage Protection

When power supply voltage exceeds®91 VDC, protection will be activated and RED LED
will turn ontwice within eah periodic time (8).

Phase Error Protection

Motor power lines wrong & not connected will activate this protection. RED LED will turn
on four times within each periodic time §3.

Attention: When above protections are active, the motor ghafll be free or the LED will turn red.
Reset the Drive by repowering it to make it function properly after removing above problems. Since
there is no protection against power leads {) reversal, it is critical to make sure that power

supply leads correctly connected to Drive. Otherwise, the Drive will be damaged instantly.

Motion Control Products Ltd. Page| 16 Tel.: (+44) 01202 599922
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Protection Indications

Priority | Time(s) of ON Sequence wave of RED LED Description
1st 1 || Over-current protection
2nd 2 sl Overvoltage protection
3rd 4 [T || Phase error protection

PC82&%W15%. 4,9 ! 3+%S 15%34) /

I n the event that \propeny the first step is tb ddensfnwhethero p e |
the problem is electrical or mechanical in nature. The next step is to isolate the system
component that is causing the problem. As part of this process you may have to disconnect
the individual components that make up your system and verify that they operate
independently. It is important to document each step in the troubleshooting process. You
may need this documentation to refer back to at a later date, and these details will greatly
assist our Technical Support staff in determining the problem should ged assistance.

Many of the problems that affect motion control systems can be traced to electrical noise,
controller software errors, or mistakes in wiring.

Motion Control Products Ltd. Page| 17 www.motioncontrolproduts.com
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Problem Symptoms and Possible Causes

Symptoms Possible Problems

No power

Microstep resolution setting is wrong

Motor is not rotating DIP switch current setting is wrong

Fault condition exists

The drive is disabled

Motor rotates in the

L Motor phases may be connected in reverse
wrong direction

DIP switch currensetting is wrong

The drive in fault -
Motor coil problems/motor problem

Control signal is too weak

Control signal imterfered

Erratic motor motion Wrong motor connection

Motor coil problems

Current setting is too small, losing steps

Current setting is too small

Motor stalls during Motor is undersized for the application

acceleration Acceleration is set too high

Power supply voltage too low

Inadequate heat sinking / cooling

Excessive motor and

. . Automatic current reduction function not being utilised
drive heating

Current is set too high
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This section will provide an overview of connection and basic setup instructioogrfdigital
stepping DriveDMD870using the ProTuner software. These instructions withke you
through the following stepsn how toset up yourDMD870stepper dive andthe motor with
the software calledProTuner

Introduction

TheProTuneris a Wndowsbased stup software for tuning albur DMD seriesligital

drives includes steppairive DMD870 It can run inVindows systems, including
Win95/Win98/WindowsNT/ Windows 2000/Windows XP. And the selected PC should have
at least 1 serial porio communicatewith the drive.

How to Install ProTuner

Double clicloProTuner_All_Setup_V1.0.ex® begin theProTuner ClickNextto
enter thedlLicense Agreemeatvindow. Choosedl agree to the terms of this license
agreemeng and clickNextto continuethe installation. The user caenter use@
information in therelevant fields After entering the usé® information, cliciNextto
select installation folder, where you would like to install fAieTuner Setthe
6Shortcut Foldet as the next step and then clitdext, an Installation Successful
window will appear if thdProTuneris installed successfully.

Connections and Testing

Connect the stepping system according to the contents in previous sections and connect
the PC to the Drive as the following figure.
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RS232 I nteré¢tacenConne

DM870
DMD870
1. PC with ProTuner
Digital
Stepping
Driver

Special Cable

Figure 10: RS232 interface connection

RS232 Communication Connector

Pin | Signal Description 1/0
1 NC Not connected -

leave it unconnected
when connect to a PC

2 +5V . (@]
serial port
+5V power only for STU
3 TxD | RS232 transmit (@]
4 GND | Ground GND
5 RxD | RS232 receive | RJ11 Connector
6 NC Not connected -

Below diagram is the cable connectitma PC serial port (Male DB9)

J

~ |
0:0:0:0: O
0:0:0:0:¢

RJ11 Female DB9

(Look from the front side)

NC

ST

6
5
4
3
2
1
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Testing tehSy sStteem p

Turn on the power supply, the green (Power) LED will light DIMB870has default
parameters stored in the Drive. If the system has no hardware and wirings problem, the
motor should be locked and the Drive should be ready.

If the red LED immedialy turns on (flickers), then check power supply, the motor, motor
wiringsand try again. Open the tuning softwaPeoTunerand check Drive status by clicking
Err_checklf it@ Phase Errarcheck the motor, motor wirings and try again. If it still dd®sn
work after you followed all of the previous steps, please contagt technical team
enguiries@motioncontrolproducts.comor the support.

If the RED LED i$f @and the motor is normalyou can sirt to tune thedrive and motor
systemwith ProTuner However, we recommenthe users to readhe following contents
before starting tuning.

How to use the sftware

Option
The user can choose three draipwn menus by clicking h LJ{ ,AnglytlingComConfi,
SaveToDrivand Exit

Com ConfigConfigure Com communication interface.
Save To DriveDownload the current parameter settings to the Drive.

Exit: Exit theProTuner

Com Config Window

Com Config

Choose Serial Port:
COM1 A

Choose Baudrate:

ET
Open

Figure 1: RS232 communication configuration window
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Serial PortSelect the serial communication port to which the Drive is connected. The factor
defaultsetting is COML1.

Baud RateSelect the communication baud rate. The factory default setting is 38400.

ClickOpenbutton to establish a connection witthé specified settings. When connecting,
you can choos&aveToDrivéo download the current parameter settings to the Drive, or to
upload the stored Drive settings into tiiRroTunerby clickingruning>Position Loopon the
menu bar.

Tuning
The user can choose one or two drdpwn menu(s) by clickinuning including
CurrentLoopand SystemConfig

CurrentLoop In Current Tuning window, the user can tune te(Proportional Gair) and
Ki (Integral Gain)of Drive® current loop to optinge responses with different motors.
Start/Restart a Step Response test to get an optimum response.

Kp: Proportional GainProportional Gain determines the response of the Drive to current
settingcommand. Low Proportional Gain provides a stable systens(@@escillate), has

low stiffness, and large current error, causing poor performances in tracking current settir
command in each step like Figure.IBoo large Proportional Gain values will cause
oscillations and unstable systems.

Current Tuning

Kp {1734 ki |280 I-test: q Start

Figure 2: Current Taing window
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Ki: Integral GainIntegral Gain helps the Drive to overcome static current errors. A low or
zerovalue for the Integral Gain may have current errors at rest. Increasing the Integral Gair
can reduce the error. If the Integral Gain is too large, the systemsdmayté (oscillate)
about the desired position.

Startbutton: The user can start a Step Respe test by clicking this button. Start/Restart a
StepResponse test to getnaoptimum response like Figur@,land remember to save the
settings to the Drivevhen finish tuning. See Figurd.1

Current Tuning @

Kp: 1543 Ki: ]g |-test: |1 Start I

Figurel3: Kp=543, Ki=0 (poor performances)

Prompt ! @ e

Download successfully!

Kp: [1734 ki ]250 ; |-test: 1 ) ,it‘?’Ll

Figure 4: Fhish tuning and save setting to thieive
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Notes:

However, if the user does not want to tune the current loop after changing a different
stepping motor, therMotor auto-identification and parameter auteconfiguration
technology of theDMD870can replace manubituning thedrive with ProTuner Just
changeSW4 two times in 1 second, and then tiirdve will autaidentify the new motor
and auteconfigure related control parameters for optimum respong@éscommendo use
this function after chanigg the driven motor.

SystemConfig

In SystemConfigvindow, the user can configure Peak Current, Microstep, Command Type
Active Edge, and eliminate motor resonance. A Bailbulse generator can be used for test
during tuning. Se&igure 15

- StepperConfig

PeakCur[&): |5.60 MircoStep[1“512]:|3 ElecDamp: [1000

~ CommandT ype - - —ActiveFdge- DirectionDef -

& PUL/DIR cwxcwl & Rising ¢ Falng ||  Low ¢ High

1st Resonancefirea

Ampl: o
Phasel:10

= S

b

2nd ResonanceArea i

Ampe; ] j
Phasez:0

N g

- 31d ResonanceArea
Amp3: EE
Fhase2[128

TN

AN

~ InternalPulser -

i

)

x001ps ¥ Cycle ¥ Reverse Interval(ms): l5[| [
Repeat: |2 Length(r): {10 m

Figure 15: SystemConfig window
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PeakCur: Peak Currenthe value is the peak current to the selected motor and can be set
from 0.5t0 5.6 A. The user can set the peak current vidtbTuneror DIP switches, see

more information about setting output currertf the drive inSection 546 ONNECTING THE
MOTOR and Section 70MICROSTEP RESOLUTION AND DRIVE OUTPUT EURRENT

MicroStep: Microstep ResolutionThe value is Dri@ microstep resolution setting and can
be setfrom 1 to 512. The user can set the microsteith ProTuneror DIP switches, See
more information about setting output current of the DriveSection 760MICROSTEP
RESOLUTION AND DRIVE OUTPUT CURRENT

ElecDamp: Electronic Damping Coefficiefithe electronic damping restrain resonance of
the system and prevent amplitude of the oscillation from increasing to the extend that it
makes the motor out of control. The optimal value depends on the system, and the default
value is 3000.

CommandType: Command Typé control signal, including PUL/DIRJE@W/CCW. Set this
parameter according t€ommand Typ®f motion controller.

ActiveEdge: Active Edg&he user can set the triggered edge of pulse command signal in this
panel. When the Drive works in CW/CCW mode, no matter what level is at fixed level
terminal, the Drive can works properly.

DirectionDef: Direction DefinitionRelate the default running direction soHIGHevel input
in DIR orLowlevel input in DIR. This panel is used for PUL/DIR command type only. Pleas
note that the default directions also related to motor coil connections.

AntRiesonance I ntroducti on

Stepper motors are highly resonant, which results in vibration and ringing. The ringing
utilizes a large fraction of the motor's available torqutbereby wasting performance.
Furthermore, at midrange velocities, the resonance can become so severe thantiter
loses synchrosation and stalls. ThBMD870drive provides robust antiesonance control
to stop the vibrations and maintain equilibrium. This feature requires thatrive be
configured with respect to the total inertia in the system. If set improperly, the
effectiveness of the feature may be diminished.
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The user can invoke or disable the feature by setfingp and Phasevalues inSystemConfig

window. Amp and Phasevalues all zero is to disable the feature, otherwise is to invoke the
feature. It should be enabled unless the system configuration either does not need it
cannot tolerate it. A system with loose couplings or viscous loading generally does ot ne
this feature. If a system has compliant (springy) coupling and is absent appreciably viscos

it may not respond well to the active, asgsonant loop in the drive. The antsonant
feature is not designed to damp such@erder system. If the apjmation of antiresonance
results in degradation or instability, it should be disabled.

1t Resonanceéirea: Parameters for stresonance areaUsually between 0.6rps and 1.2rps.

Amplis Amplitude adjustment forsiresonance area.

Phaselis Phasadjustment for ® resonance area. The user can enter a value directly in
the text boxor move the slider bar back and forth to get an optimum value.

2" Resonancerea: Parameters for ® resonance areaUsually between 1.2rps and
2.4rps.DefaultAmp2and Phase2values are zero.

39 Resonance\rea: Parameters for '8 resonance areaUsually between 2.4rps and
4.8rps. Default

Amp3andPhase3values are 128.

Interner Pulser:There is an internal pulse generator designed for Drivetesting and
anti-resonance tuning. You can issue a motion by this simple controller.

Cyclecheck box The motion will repeat if this box is checked.

Reversecheck box: The motor shaft will reverse direction if this box is ched¢kttval
edit box: The stop time lieveen each cycle, unit millisecond Repeatedit box: Total
motion cycles.

Lengthedit box: Move distance of each cycle, unitdgolution.

Start/Stop button: The user can Start/Stop a motion test by clicking this button.
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Procedure foOpAcmumvPegfor mance

Step 1:Start the motion test by clickingtart/Stop button. Find aesonance speed by slightly
moving the slider bar of internal pulse generator back and forth. See Fi§ure

SystemConfig @

StepperConfig

PeakCur[4): ls,su MircoStep(1~51 2]:[3 ElecDamp: [1000

~ CommandT ype - ActiveEdge DirectionDef
& PULDIR ¢ CW/CCW | Rising ¢ Faling ® Low  High

1st ResonanceArea

Ampl: [2571
Phase1:[1160 }

N

-2nd ResonanceArea

Amp2: 607 }
Phase2/580 I

3rd ResonanceArea

Amp3 (128 );
Phase3:./128 }
InternalPulser
104 | x001mps W Cycle V¥ Reverse Interval(ms): !50

Repeat: 15 Lengthir): h ] ;]

Figure B: Antiresonance tuning

Step 2:Run the motorat the resonance speed and verify the motor smoothness. You may
find a bettersmoothing value by slightly moving the slider bar&bfP(s) andPhasds) back
and forth.

It is very important to make thAMP(s) andPhasés) adjustments at the proper test speeds
with an unloaded motor. Running at an incorrect test speed will not excite the motor at its
peak resonance, making it more difficult to find proper adjustment values. OptiAMiF(S)
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and Phasé€s) values may be atlg different between running the tests with an unloaded
motor and a load motor.

Please remember to clikavetoDriveo download the final parameter settings to the Drive
when finish tuning. See Figur&.1

i~ StepperConfig-

| PeakCurfs} [5.60 MircoStep(1~512)a ElecDamp: [1000

i~ CommandType — 1 bctiveEdge ‘ DirectionDef
| & PUL/DIR ¢ CwW/CCW i\ @ Rising ¢ Faling || @ Low ( High

L ] {V ,‘
- 1st ResonanceArea - - —

Amp1: [2571 }
' Phase1:[1160 J

& ZAEVResonanceAlea -
Amp2: (607 } ‘
| Phase2/580 f

- 3rd ResonanceArea
Amp3: 128
; Phase3:/128

i~ InternalPulser -
L

P

x001mps W Cycle ¥ Reverse Interval(ms): I5D
Repeat 5 Lengthfr): {10 [t |

Figure Z: Finishing tuning and download parafer settings to the Drive

Err _check

Error Check This window shows both the present status of each error event and thei
history.Current error event(s) can be reset by clickirgse Current Ertutton, and all error
events can be reset by clickiigase Allbutton. List of the last ten drive faults. #0 being the
most recent, #9 is the oldest. See Figure 18.
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[Cretuet| @ | 9 |9 |9 |9 | 9|9 |9 |9 | D
[Qeiictece] @ | @ | 9 | 9 | © (O 9|9 9| O
[Prsctr | @ | 9|99 @ © @ @ @@
EnCounter. 0 1 2 3 4 5 6 7 8 3
Erase Current Errl | Erase Alll |

Figure B: Error check window

OverCurrent: Overcurrent Protection Protection will be activated when continuous
currentexceeds 16A.

OverVoltage: Oveivoltage Protection When power supply voltage exceedst2VDC,
protectionwill be activated.

PhaseErr: Phase Error Protectiodotor power lines wrong & not connected will activate
this protection.

ErrCounter:Displays current error(gnd current error history.

Erase Current Err!: Erase Current Batton. The user can clear current error(s) by clicking
this button.

Erase All': Erase Albutton. The user can clear all error(s) including error history by
clicking thigutton.

About
The user can choose two drafown menus by clicking ! 6 2 omluélingProduct
Information and Contact Us

V  Product Informationwindow: Shows some product information about ProTuner.

V  Contact Uswvindow: Shows the contact information.
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Twelve Month Limited Warranty

Motion Control Products Ltd. warrants its products against defects in materials and
workmanship for a period of 12 months from the shipping date. During the warranty
period, Motion Control Products will either, at its option, repairreplace products which

are proved to be defective.

Exclusions

The above warranty shall not apply to defects resulting from: improper or inadequate
handling by the customer; improper or inadequate customer wiring; unauthorised
modification or misuse; oreration beyond the electrical specifications of the product
and/or operation beyond environmental specifications for the product.

Shipping Failed Product & Obtaining Warranty Service

If your product should fail during the warranty and want to obtain watyaservice, a RMA
(returned material authorisation number) request form must be filled inoon website
http://www.motioncontrolproducts.com/pages/returns.php before returning the

product for service. Please include a written description of the problem along with contact
name and address. Customer shall prepay shipping charges returned to Motion Control
Products for warranty service, and Motion Control Products shall pay for retuprodficts
to the customer, providing the fault is not customer caused. Send the failed product to
your distributor for your area or tdlotion Control Products Limited11-15 Francis

Avenue, Bournemouth, Dorset BH11 8NX, UK. Also enclose information regéwelin
circumstances prior to the product failure. For full terms and conditions of Warranty and
Returns Policy, please refer to our website
http://www.motioncontrolproducts.com/pages/returns.php

Warranty Limitations

Motion Control Products makes no other warranty, either expressed or implied, with
respect to the product. Motion Control Products specifically disclaims the implied
warranties for a particular purpose. Some jurisdictionsxddallow limitations on how long
the implied warranty lasts, so the above limitation or exclusion may not apply to you.
However, any implied warranty is limited to the-fr®onth duration of this written
warranty.
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