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Introduction

MIS34x family

(MIS340 shown)

TT2500-01GB

This user manual describes the set-up and usage of the following products:

Complete motors with build-in controller or driver
* Types MIS171, MIS172 and MIS176 (NEMAI7 sizes)
* Types MIS231, MIS232 and MIS234 (NEMAZ23 sizes)
* Types MIS340, MIS341 and MIS342 (NEMA34 sizes)
* Types MIS43x (NEMAA43 sizes) - only limited supported in this manual.

Important please notice that only the latest generation of MIS231 to 234 is supported
by this user manual. The extension after MIS23x must be: S, Q, T or R.

Stand-alone electronics without motor
* Types SMC66 and SMC85 controller PCB with intelligence (fully programmable)

All the Quickstep motors are available as a fully programmable product with a wide range
of features also covering a simple pulse and direction interface or Ethernet options.

Examples of motors and stand alone electronics.

MIS342 and MIS340 MIS232Q or T MIS232Q
Standard version Standard version With STO function

SMC85

Step motor controller SMCe6

Step motor controller

MIS340
with Bluetooth

TT2501-0168
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1.1

Feature overview

MIS23x Family
(Shown: MIS232S)

The compact MIS motors are designed for
easy installation and high performance use.

A large number of features are available and
also multiple options available as listed below.

Serial RS485 or 5V serial position control-
ler.

Build-in mini PLC with graphic program-
ming.

Option for CANbus, CANopen DS-301.
Fully ISO 11898-2:2016 compliant/(DSP-
402 in development).

Options for EthernetlP, Profinet, Power-
link, ModbusTCP Sercoslll and EtherCAT.
A dual supply facility is available so that
position and parameters are maintained at
emergency stop.

Electronic Gear mode.

MACmotor protocol so MAC servomo-
tors and MIS stepper motors can be con-
nected on the same RS485 bus.
Command for easy PLC/PC setup and
communication.

Power supply 12-72 VDC.

Extremely high torque vs speed - up to
3000 RPM with good performance.

Fixed 409600 steps per revolution
Built-in 32Bit uprocessor with 8 In/Out
that can be configured as inputs, PNP out-
puts or analogue inputs. 5V serial and
RS485 interface for set up and program-
ming.

MODBUS interface.

9.6kbit/sec. to |Mb/sec. communication.

Benefits when using the MIS motors:

* De-central intelligence.

* Simple installation. No cables between
motor and controller/driver.

* EMC safe. Switching noise remains
within motor.

¢ Compact. Does not take space in the
control cabinet.

* Low-costalternative traditional systems
where motor and controller is sepa-
rated.

* Option: Closed loop feature by means
of magnetic encoder with resolution of
up to 4096 pulses/rev. (H2 or H4
option)

* Option: Absolute multi turn encoder
for keeping the position permanent also
during power down. (H3 or H4).

* Vibration tested at 4G in 3 axis and
shock tested at |15G in 3 axis according
to IEC60068.

* Interface possibilities:

* From PC/PLC with serial commands via
5V serial or RS485.

* Pulse/direction input. Encoder output.

* CANopen.

* 81/O, 5-28VDC that can be configured
as Inputs, Outputs or analogue inputs.

*  Wireless options: WiFi, Bluetooth and
Zigbee.

6
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1.1

Feature overview

The MIS motors are also available with alternative options.

* Protection class IP65.

Hollow shaft.

Integrated ball screw or spindle for linear movement.

Custom made design for special applications

Protection class IP65 Hollow shaft

(shown: MIS341C17) (shown: MIS340xx)

Integrated ball screw
(shown: MIL340xx)

Tt2399-01GB
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1.1

Feature overview

1.1.1

Block diagram, Positioning/Speed Control

Field Bus
1/0 Interface connector

Multifunction

Ethernet
connectors

_________ INI Analog |

\ Main supply
Z"_ 1 P+ 12-72v
=1
o
no!
5E! cvi
29! 12-28V logic
£
! P- (Ground)
1
=
Lym - -
B cvo
=
81 101
Q : 108
!
172
o)
o ! Tx
g
tol Rx
L8
£ E 1
g£3! A
[0} I
(22 B+

MIS|7x, MIS23x, MIS34x, MIS43x Integrated Stepper Motor

SMC66 or SMC85 Controller E Motor
26V E
Prtége;tion '
lode ﬂ
i Switchmode Driver Phase A (EESSIEES
Power > stepper
, L~ 1 Supply [> motor
o E Phase B
24l & ;
:
Output «— i
source : :
ol driver . High speed i
4 ' 32Bit < > digital logic E
Microprocessor ) array i
H
— - with <> '
Digital | . Integrated Flash <> i
IN8 Analog 8 ' N memory A
> H
Digital 8 |5 '
B :
>» 1
i
SRS S
1 Optional
RS485 [> E Encoder
Driver< - ik
1 I
"""""""" 1 Optional i 1
D EI Magnetic |
o < — Encoder !
Tranciever H H |
[
. 1 1
eedaaaaad tl |
-------------- ' [
. 1
0 H
N 1
2 x RS485 : i H2 opt!on - 4096 cpr
<« 1 H3 option - 1024 cpr
(Rs422) C A ;
' ! H4 option - 4096 cpr.
. 1
. 1
............... . !
""""""" 1 Optional 1 Optional 1
1 MIS23x, MIS23x, E
Ethernet |+ 5345, Mis34x, |
IS : MIS43x MiS43x |
1
1
H

TT2503-01GB
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1.2

General description

The QuickStep motors are currently available in 6 different models divided in 2 families.
NEMAZ23 covers: MIS231, MIS232 and MIS234, with holding torque ratings from 1.1 to
3.1 Nm and NEMAZ34 covers: MIS340, 341 and 342. The basic functions and I/O features
are the same for all models. MIS43x models up to 25.0 Nm are under development.

Motor Type MISs231 MIS232 | MIS234 | MIS340 | MIS34I MIS342 Unit
Holding Torque 1.1 1.6 29 3.0 6.1 9.0 Nm
Inertia 0.3 0.48 0.96 1.4 2.7 4.0 kgem?
Flange NEMA23 (57x57 mm.) NEMA34 (87x87 mm) -
Length 96 118.5 154 9[3.74] 126[4.96] | 156.0[6.14] mm [Inch]
Shaft @ 6.35 6.35 10.0 9.53 14.0 14.0 mm
Shaft radial play Max. 0.02 (450g load) Max. 0.02 (450g load) mm
Shaft axial play Max. 0.08 (450g load) Max. 0.08 (450g load) mm
Max radial force 7.5 (20mm from flange) 22 (20mm from flange) kg
Max axial force 1.5 6 kg
Weight 09 | 12 | 18 27 | 42 | 58 ke

1.2.1

Basic modes/functions in the QuickStep motor

The QuickStep motor offers the following functions:

Mode

Description

Passive

The motor will be in a completely passive state but communication is active and internal
registers can be setup. Motor shaft can be turned by hand.

Velocity

The motor velocity can be controlled using MacTalk software or by setting register 5
(V_SOLL) using serial or program commands.

Position

The motor position can be controlled using MacTalk or by setting register 3 (P_SOLL) using
serial or program commands.

Gear

The motor position and velocity can be controlled by pulse and direction or encoder signals
at the inputs “IN1” and “IN2”.

The gear ratio can be set to a large ratio by using register 14 (GEAR1) and register 15
(GEAR2).

CSP Mode

Cyclic Synchronous Position mode (Ethernet only)
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Hardware

The following pages explains how the I/O, Power supply, Interface etc. can be connected
and used.
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2.1 Power Supply

2.1.1 General Aspects of Power Supply

Powering of the motor is relatively simple.
The supply input of the MIS motor family is equal for all family members.
The supply consist of 2 inputs:

CVI The control voltage input is supplying all the internal control circuits including the
user |/O circuitry. The voltage needed must be in the range 7-28 VDC which also
support battery driven applications. Supply current is below 200 mA (voltage de-
pendant and no user outputs activated).

P+  The main power for driving the motor is supplied on this terminal and must be in
the range 7-72 VDC. The voltage at this terminal will also influence torque at
higher velocities. A voltage of 72 VDC will give much higher torque than using for
example 24 VDC. The supply current can get as high as 6 ARMS.

See also Torque Curves, page 282 which shows the relation between supply volt-
age and the torque.

If the motor need to be stopped for safety reasons it can be done by removing P+ but

keeping CVI connected. This will keep the complete motor alive including I/O’s and en-
coder circuit (if present) except that the motor driver and motor is power less and will

not rotate.

Supplying both terminals from the same power supply is not a problem but the voltage
must be maximum 28 VDC in order to respect the maximum voltage for the CVI input.

MISxxx Power Supply M

Main Power Supply
7-72VDC

P+ (Main supply)
+ Control Voltage
7-28VDC

B CVI (Control Voltage Input)
— J;

Y

Y

T P- (GND)

TT2506-01GB

NB: for actual connections, see drawing How to connect a MIS motor, page 34
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2.1

Power Supply

2.1.2

Power Supply - Requirements and Precautions

For optimum performance and lifetime of the MIS motor, it is recommended that a ca-
pacitance of minimum 2200uF is connected to the power supply that supply the P+ ter-
minal. It should be mounted as close as possible to the motor.

Also, it is recommended that minimum 0.75 mm? cable is used to connect the power
supply to the motor. If the supply voltage drops below 7V, the internal reset circuitry will
reset the driver and an under voltage error is generated. Provision should therefore be
made to ensure that the supply voltage is always maintained at a minimum of 7V, even in
the event of a mains voltage drop.

A capacitor in the power supply or
after the output is recommended.
Minimum 2200uF* and rated for 100V.
Prefered is a type with an low
ESR value.

MISxxx Motor

Fuse
(See text)

-E»—Z} &]1_ ======% P+ (Main supply)
. |
Power + |l

-

Supply CVI (Control circuit supply)
7-72VDC "= |
' L
Earth = —F——————0 P-(GND)
/ TT2538-01GB
— —— = < |Ometers
Po n.ot place any compon.ents This path must in total
in this path such as filter inductors,  pe |ess than 10 meters
diodes or resistors. Place any otherwise the peak
components before the capacitor. performance and the
lifetime of the motor
* Cap. size : See also table in following chapter is reduced.

CVI supply Precautions.

The CVI supply is not critical since the supply current is quite small (<200 mA). Only
make sure that the voltage stay at 24 VDC nominal and do not exceed 30 VDC.

A CVI voltage down to 7 VDC is also possible but a software setup is needed to allow
this. See also Setup position backup using MacTalk, page 85

Warning: A supply voltage at CVI or P+ higher than 100VDC will cause permanent
damages. A voltage over 30V at the CVI will activate a protection circuit
which shuts down the supply input. In this case CVI need to be disconnected
to reset the protection state.
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2.1

Power Supply

2.1.3 Power Supply Grounding and Earthing
It is mandatory that the motor flange is connected to earth. Also it is mandatory that the
earth is connected to GND/Common at a central point near the power supply.
The P- (GND/Common) is internally connected to the motor chassis/housing. Also the
outside body at all M12 connectors is connected to the chassis/housing and thereby to
the P- (GND/Common).
The illustration below shows how to make a good power and earth connection of the
MIS motor.
The screen should
Powersupply Screen be terminated to the
/\ 3\ Pr / housing of the connector
7-72VDC OUT T T \ M12
115/230400VAC [ » o 1 - ' Pr_iofny Soin
Earth 7-28VDC OUT T— N
' P 3
= \ | P
: GND/COMMON 1
Terminate screen
to GND/Common
Earth connections:
1. The GND/Common at the power supply must
be connected to earth near the power supply.
2. The motor flange/housing must connected to earth
either directly or indirectly through the mechanics
where the motor is mounted.
TT2507-01GB
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2.1

Power Supply

2.1.4

Control Voltage (CVI terminal)

The control voltage should be in the range 7-28VDC and is used to supply the micropro-
cessor circuit, internal functions in general and the user output driver (O1-8).

To ensure that position and parameters are maintained after an emergency stop, the
control voltage should be maintained under a stop situation where the P+ (main power)
is disconnected.

Warning: a voltage at the CVI terminal higher than 30VDC can damage the controller
or cause malfunction. A protection circuit will protect from damages. If this protection
circuit get triggered the CVI power need to by cycled in order to reset the protection.

The figure below shows the typical relation between supply current and supply voltage
at the CVl input. As shown the current is very dependant at which options is installed in
the motor. Worst case is if the motor is equipped with Ethernet and H4 encoder and best
case is the basic motor such without Ethernet and encoder.

Current

(MARMS) CVI supply current vs supply voltage

400,0
l Any current drawn from

350,0 | the user outputs 1/01-8
I is not included

300,0 I
|

250,0 I
|

200,0 I
|

150,0 I
|

100,0 I
|

50,0 |
L — — Shut down voltage 6.7-7.0VDC
0,0
4,0 8,0 12,0 16,0 20,0 24,0 28,0

= Basic motor without any options type MISxxxzzQ5yyyy
= Motor with ethernet and H4 encoder MISxxxzzExH4yy

Please notice that the user I/O’s are supplied from the CVI termi-
nal. The curves shown above do NOT include any load current at
the user outputs. Add the load current(s) to the current shown
above. If the motor is equipped with an internal electromechani-
cal brake this must also be added to the current consumption.
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2.1 Power Supply

2.1.5 Dimensioning power supply and fuse - only MIS23x motors

Notice that this manual only covers MIS23x/MIL23x generation 2 motors.
The power supply must be dimensioned according to the actual motor size.
The size of the pre-fuse also depends on the actual model of the MIS motor.
Use the following table to select the power supply and fuse ratings.

Desired MIS231/MIL231 MIS232/MIL232 MIS234/MIL234
voltage
} Supply Fuse size Supply Fuse size Supply Fuse size
rating rating rating

12vDC 20W T4A 40W T6.3A 60W T10A
24VDC 40W T4A 80W T6.3A 160W T10A
48VDC 80w T4A 160W T6.3A 320w T10A
Recommended PSU24-075 PSU24-240 PSU24-240

ower suppl PSU48-240 PSU48-240 PSU48-240
P PPl PSU80-4 PSU80-4 PSU80-4

See also the appendix which shows the standard power supplies that JVL offers.

2.1.6 Dimensioning power supply and fuse - only MIS34x motors

The power supply must be dimensioned according to the actual motor size.
The size of the pre-fuse also depends on the actual model of the MIS motor.
Use the following table to select the power supply and fuse ratings.

Desired MIS340/MIL340 MIS341/MIL341 MIS342/MIL342
voltage
} Supply Fuse size Supply Fuse size Supply Fuse size
rating rating rating
24VDC 120W T6.3A 200W T6.3A 250w T10A
48VDC 240W T6.3A 350W T6.3A 500W T10A
72VDC 450W T6.3A 600W T6.3A 700W T10A
Recommended PSU24-240 PSU24-240 PSU24-240
power supply PSU48-240 PSU48-240 PSU80-4
PSU80-4 PSU80-4 PSU80-1000-10
PSU80-1000-10 PSU80-1000-10

Please notice that the specified wattage values are worst case values at maximum torque.

See also the appendix which shows the standard power supplies that |VL offers.
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2.1 Power Supply

2.1.7 Select Your Power Supply

We recommend the use the highest possible voltage to supply the motor.

In general the motor torque from a MIS is not affected by the supply voltage at speeds
below I00RPM but at higher velocities the torque will be very influenced by the supply
voltage (P+ terminal).

Additionally, higher voltage gives better current and filter regulation and thereby better
performance. If there is a tendency for motor resonance, a lower supply voltage can be
a solution to the problem.
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User Inputs

2.2.1 User Inputs

The MIS motors has 8 inputs/outputs (IO’s) that each can be set individually to input, out-
put or analogue input 0-5VDC via MacTalk or software commands.
This makes it for example possible to have 4 inputs, 3 outputs and one analogue input.

pending at which motor type and connector configuration you are using.

i Please notice: The number of available I/O terminals available may differ de-

Please consult the chapter Connector overview for the MIS motors, page 34

Input/output functional diagram:

Over current and
Int | uP temperature protection <mm
nternal y-Frocessor |_I < O CVI
Power MosFet
X H Transistor
Digital output o—>] J —
+5V/
Y
4k7
Digital input <—>—0 |01 to 108
Analog input 100pF i 10kOhm
GND GND GND
TT2423-01GB
2.2.2 General Input features

Inputs are TTL to 28VDC compliant.

Over-current protection and thermal shut-down.

10 kOhm input resistance.

No galvanic isolation but very robust against noise and spikes/surges.

Zero search input can be selected to any input | to 8.

Digital filter can be enabled for each input selectable from 0 to 100ms. If disabled (de-
fault), the response time is 100us.

Limit switch inputs
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User Inputs

2.2.3

2.2.4

Note that I01-8 share a

common ground (GND). MISxxx User inputs
Select external This ground is wired internally
or internal power. to the P- supply ground

supply to SenSOfS\‘ MISxxx Motor
or similar

PNP Output 24VDC Nom.
\ s om CVO (Derived from CVI)
101 (input/output 1)

+ ‘ (
102 (Input/output 2)
Power Supply "=
+5-30VDC mmimm Inductive Igi E'“PUVOUtput 3)
(
(
(

Input/output 4)
o?esli-';‘i:;;r 105 (Input/output 5)
106 (Input/output 6)
107 (Input/output 7)
108 (Input/output 8)

GND (Derived from P-)

Ground

This diagram is used if an NPN output is connected

— — — From CVO (optional)

Inductive
+ sensor
— or similar
Power Supply —

NPN Output

1
1
1 1
1 1
1 1
1 1
1 1
| |
! L — — — To one of 101 to 108
! +5-30VDC (& !
1 1
1 1
1 1
1 1
1 1
1 1
1
1 1

— — — ToGND
TT2508-01GB

General

The Controller is equipped with a total of 8 digital inputs. Each input can be used for a
variety of purposes depending on the actual application. Each of the inputs can be detect-
ed from the actual program that has been downloaded to the Controller or via serial
commands.

The Inputs are not optically isolated from other Controller circuitry. All of the Inputs
have a common ground terminal, denoted GND. Each Input can operate with voltages
in the range 5 to 30VDC. Note that the Inputs should normally be connected to a PNP
output since a positive current must be applied for an input to be activated.

Note that CVO (control voltage output) is internally connected to the CVI supply termi-
nal in the PWR connector. This provides the facility that local sensors can be supplied di-
rectly from the controller.

Connection of NPN Output

If an Input is connected to an NPN output, a Pull-Up resistor must be connected be-
tween the Input and the + supply. See the illustration above.

The value of the resistance used depends on the supply voltage. The following resistances
are recommended:

Supply Voltage | Recommended Resistance R
5-12VDC 1kOhm /0.25W

12-18VDC 2.2kOhm / 0.25W

18-24VDC 3.3kOhm / 0.25W

24-30VDC 4.7kOhm / 0.25W
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2.2

User Inputs

2.2.5 Digital inputs - Usage.
All of the eight I/O signals can be used as digital inputs. The sampled and possibly filtered
value of each input is stored in the Input’s register (reg. 18). Unlike the analogue inputs,
there is only one value for each digital input, so it must be configured to be either unfil-
tered or filtered.
Unfiltered (high-speed) digital inputs are sampled every 100 uS (micro-seconds).
Filtered digital inputs are sampled every milli-second, and the filter value can be set in the
range | tol00 mS, so the filtered input must be sampled to have the same logical value
for that number of samples in a row. Once an input has changed state after passing the
filtering, it will again take the same number of samples of the opposite logical level to
change it back. For example, if the filter is set to 5 mS and the start value is O (zero), the
input will remain at zero until three samples in succession have been read as | (one). If
the signal immediately drops down to 0 again, it will take three samples of zero in suc-
cession before the register bit gets set to zero.
Note that enabling filtering of the digital inputs does load the micro-controller, so if fil-
tering of the digital inputs is not needed, ALL the inputs can be selected as high-speed to
optimise the available resources from the micro controller.
2.2.6 Digital input filter setup with MacTalk:
By default, the digital input filters are disabled and therefore the inputs are sampled every
100 us.
If “IOx Digital Filter enabled” is set, the specific input will use the digital filter according
to the “Input filter time”. The remaining digital inputs will still be updating every 100 us.
.8 & L f E
Cpen b Save ‘ Save inmotor  Reset position  Clear errors Res?ﬁmmr Filter setup bl
@ Ethernet: 192.168.0,67 | %
@'UOTWP‘ Reqisters | Advanced H Tests H eRxP ‘
57 Inputs/Outputs %7 Dedicated Inputs
101 Active level High vl Home input Input4 ~
102 Active level H|ghiv] External Encoder Disabled v
103 Active level H|g|-|7v| Position limit handling
104 Ackive level H_igh v| Megative limit input w
5 i High —v] Positive limit inpuk @
106 Active level I—hgh—v] prz:ictl:;:wd Outputs ‘:Disabled -
107 Active level inghivI In physical position m
108 Active level lHigh v| - Dissbied -
L M| %7 Input Filters
102 Type Input v] Input Filter time 55 ms
103 Type Input—Y] [¥] 101 Digital Input Filter enabled
104 bype [Inputiv] [ 10z Digital Input Fiter enabled
——— [ 103 Digital Input Filter enabled
MO TheTa Input | [7]104 Digital Input Filter enabled
106 Type (nput  ~| [7]105 Digital Input Filter enabled
(=TS R = eiietimiibion
108 Type Input '] [ 108 Digital Input Filker enabled
Select inputs that need filtering alnd
set the filter time here. The filter time
is common for all inputs selected.
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2.2 User Inputs

2.2.7 Digital input filter setup without MacTalk:

If MacTalk is not used for setting up parameters/registers related to the digital filters it
must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending at which options the motor has.

Protocols available are for example Ethernet (EthernetlIP, ProfiNet etc.) and CANopen,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor-.
The registers that are relevant for digital filters setup are:

RI35 INPUT_FILTER MASK  This register controls filtering of each of the eight I/O
pins that are used as digital inputs. If the bit corre-
sponding to the input number is set in this register,
the filter will be enabled.

See also: Input_Filter_Mask, page 177

R136 INPUT_FILTER CNT The filtering of all of the eight digital inputs is con-
trolled by the value in this register together with reg-
ister 135. The input must be sampled at the same
value for the specified number of milliseconds in this
register to be accepted as the new filtered usable val-
ue. See also Digital inputs - Usage., page 20
See also: Input_Filter _Cnt, page 177
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2.3

Analogue Inputs

2.3.1

MISxxx Analogue inputs

MISxxx Motor

CVO (Derived from CVI)

+24VDC Nom.

For optional supply
of external sensor
or similar

101 (Input/output 1)
102 (Input/output 2)
103 (Input/output 3)
104 (Input/output 4)
105 (Input/output 5)

( )

( )

Sensor or
Potentiometer

i P
0-5V Out 1 | {screen] f

Ground I C 1V}
\

Note!:screenonly
TT2509-01GB connected to signal source.

106 (Input/output 6
107 (Input/output 7
108 (Input/output 8)

GND (Derived from P-)

General

The 0-5V Analogue Inputs are used for example when the Controller is operated as a
stand-alone unit. In this kind of application it can be an advantage to use a potentiometer,
joystick or other device for adjusting speed, position, acceleration, etc.

In these modes of operation, the motor is controlled to produce a velocity or position,
etc., which is determined by, and proportional to, the voltage applied to the Analogue
Input.

The Analogue Inputs share a common internal supply with the GND and P- terminal and
are not optically isolated from all other inputs and outputs. The Analogue Inputs are pro-
tected against voltage overload up to 30V peak and have a built-in filter which removes
input signal noise. See Analogue input filters, page 23.

Always use shielded cable to connect the source used to control an Analogue Input since
the motor, etc., can easily interfere with the analogue signal and cause instability.

The Controller is equipped with 8 analogue-to-digital converters (ADC) which convert
the detected analogue signal level. The ADCs have a resolution of |2bit.

In order to use the Analogue Inputs as 0-20 mA inputs, a 250 Q, 1% resistor must be
connected between |O |-8 and GND.

From 0-20mA source
> o |01 to 108

250 Ohm
1%
0.25W
GND

TT2186GB

& o GND

pending at which motor type and connector configuration you are using. Please

Please notice: The number of available I/O terminals available may differ de-
A consult the chapter Connector overview for the MIS motors, page 34
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2.3

Analogue Inputs

2.3.2

2.3.3

Analogue input filters

An analogue signal is not always fully stable and may fluctuate a bit. Also general noise and
sudden spikes from other equipment can be a problem.

To help filtering an analogue input signal the MIS have an advanced input filter function.
This can be setup as follows.

Analog filter setup with MacTalk:

It is strongly recommended to setup the analog input filtering using MacTalk. The setup
dialog is found in the menu Motor -> Filter setup, or the “Filter setup” button on the

toolbar.

E.

103 A

MacTalk - Moname o
Files eRsP Setup Updates Help

104 Active level |High — Megative limik input IDlsabIed -
— Positive limit inout ————

105 Active level lHgh - isitive it inpu Disabled
| —

STOP matar fi-. }?' i & @
,0 ] &
Save in maotor It

ave inmotor  Reset position  Clear errors Reset mokor Filter setup STOR
Reset motar

. vl ICompDrt: 1 vIE-aud: 19,200 vIMator Address: all - -
Reset position
Clear errors d H Event Log | Tests J eRxP
Start zero search %7 Dedicated Inputs

Filter setup <_High hd hiomelnpiE Input 4 -
Load default High - External Encoder Disabled -

Generate debug info High - Pasition limit handling

57 Dedicated Outogt

Write the settings for each Input and click ‘OK’. The parameters can afterwards be
“Saved in motor”.

Analog Input filter parameters TT2385-01GB
Confidence min Confidence Max Max slope Filker
Input 1 0.0000 5.0000 5.0000 &4
Input 2 0.0000 5.0000 5.0000 B¢
Input 3 0.0000 5.0000 5.0000 64
Input 4  0.0000 5.0000 5.0000 &4
Input 5 0.0000 5, 0000 5, 0000 £
Input&  0.0000 5.,0000 5.0000 B4
Input 7 0.0000 5.0000 5.0000 B4
Input &  0.0000 5, 0000 5., 0000 £
Show confidencefslope values as
@ valts Units Cancel ] | O
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2.3

Analogue Inputs

2.3.4

Analog filter setup without MacTalk:

If MacTalk is not used for setting up parameters/registers related to the analog filters it

must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending at which options the motor has.

Protocols available are for example Ethernet (EthernetlP, ProfiNet etc.) and CANopen,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor.

The registers that are relevant for analog filters setup are:

R100 Afzup_WriteBits

When changing values for the analogue input filter parameters, this register is used in
combination with registers 102-106. First, all of the registers 102-106 must be loaded
with the values to be used for one or more analogue input filters. Then the lower eight
bits in this register are set to select which inputs the parameters in registers 102-106
should control. The firmware will detect this and copy the parameter values from regis-
ters 102-106 to internal storage. Once this has been completed, the firmware sets bit |15
in this register to show that registers 102-106 are free to receive new values for pro-
gramming the remaining inputs with other filter parameters. To use the same filtering for
all analogue inputs, this register can be loaded with 255 (hex FF).

R101 Afzup_ReadIndex

This register makes it possible to read back the analogue input filter parameters for | an-
alogue input at a time. To select a new input, write a value of | to 8 to this register and
wait for bit |15 to be set high. When bit |5 has been set by the firmware, the registers
102-106 have been loaded with the filter parameters currently used by that analogue in-
put.

These registers acts as setup registers for the analogue filters, but also as the read-out of
the actual settings. The setup and read-out procedures are described above.

R102 Afzup_ConfMin Confidence minimum.
R103 Afzup_ConfMax Confidence maximum.
R104 Afzup_MaxSlope Max slope.

R105 Afzup_Filter Filter.

The result of the filtered analog inputs can be read in the following registers. They are
not visible in MacTalk, but can be used in an RxP program or monitored through other
interfaces (Ethernet, CANopen, Modbus etc.)

R81-88 Analog Filtered
The voltage on inputs | to 8 after being filtered in firmware. See the Afzup_Filter, page
169 for filter parameters. 5.00V is equal to a value of 4095.

R89-96 Analog Input
The unfiltered voltage on inputs | to 8. 5.00V is equal to a value of 4095.
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2.3

Analogue Inputs

2.3.5

Detailed description of the analog filter function

The MIS motors have 8 general-purpose I/Os, that can be used as both digital inputs, dig-
ital outputs and analogue inputs. When an I/O is configured to be an input, it simultane-
ously has both a digital value (high or low) and an analogue value in the range 0.00 to 5.00
Volts. Input voltages higher than 5.0 Volts will be internally limited and read as 5.00 Volts.

The inputs use a resolution of |2 bits, which means that in the raw motor units a value
of 5.00 Volts reads out as the value 4095.
This gives a resolution of 5.00/4095 = 1.221 mV per count.

The eight values from the analogue inputs are maintained by the MIS firmware in the reg-
isters 89...96 as raw, unfiltered values with the fastest possible update frequency, and ad-
ditionally in the registers 81...88 as filtered values. The firmware does not use any of the
values for dedicated functions. It is always up to the program in the motor to read and
use the values.

The analogue filtered values are typically used to suppress general noise or to define how
quickly the input value is allowed to change, or in some cases to limit the input voltage
range. A typical example is an analogue input that is connected to a manually controlled
potentiometer, so an operator can regulate the speed of the machine by turning a knob.
In many environments, this setup is subject to noise, which could make the motor run
unevenly, and cause too sharp accelerations or decelerations when the knob is turned.

The filter functions supported in the MIS firmware always use three different steps.

Confidence check

First the raw input value is compared to two Confidence limits: Confidence Min and
Confidence Max. If the new value is either smaller than the Confidence Min limit or larger
then the Confidence Max limit, it is simply discarded (not used at all), and the value in its
associated register is unchanged. This is done to eliminate noise spikes. Confidence limits
can only be used if not all of the measurement range is used. Values of 0 for Confidence
Min and 4095 for Confidence Max will effectively disable the confidence limits.

Slope limitation

After a new sample has passed the Confidence limit checks, its value is compared with
the last filtered value in its associated register. If the difference between the old and the
new value is larger than the Max Slope Limit, the new value is modified to be exactly the
old value plus or minus the Max Slope Limit. This limits the speed of change on the signal.
Since the samples come at fixed intervals of 10 mS, it is easy to determine the number of
Volts per millisecond. A value of 4095 will effectively disable slope limitation.

Filtering

After a new sample has both passed the confidence limits checks and has been validated
with respect to the slope limitation, it is combined with the last filtered value by taking a
part of the new sample and a part of the old filtered value, adding them together and
writing the result back to the final destination register — one of the registers 81...88. For
instance a filter value of 14 would take 14/64 of the new sample plus 50/64 of the old
value. A filter of 64 would simply copy the new sample to the rule, thus disabling the fil-
tering. This completes the filtering of the analogue inputs.
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Analogue Inputs

Confidence alarms

If either of the Confidence Min or Confidence Max limits is used, it may be possible that
no new samples are accepted, which means that the filtered value will never change even
though there is a change in the input voltage. For instance, if the Confidence Min limit is
set to 2.0V, and the actual input voltage is 1.50 V, the filtered value may continue to read
out 0.00 V (or the last value it had before exceeding the confidence limits).

To help troubleshooting in cases like this, each input has a status bit that is set if at least
half of the new samples during the last second lie outside either confidence limit. It is not
possible to see which of the confidence limits is violated. The status bits are updated once
per second.

Slope alarms

If the Max Slope limit is used (by setting its value lower than 4095), it may be possible
that many samples have their value limited. This is not necessarily an error in itself, but
can be a sign of a fault causing a noisy signal, or it can be a sign that the Max Slope limit is
set too low, which can have implications if the analogue voltage is used to control the mo-
tor speed, torque, etc.

To help troubleshooting in cases like this, each input has a status bit that is set if at least
half of the new samples during the last second were limited by the Max Slope setting. The
status bits are updated once per second.

Example of analogue input filter operation:

Note that even though the examples use units rather than Volts, decimal values are used,
since the motor uses a much higher resolution internally to store the units.

Also note that as long as the slope limitation is in effect, the result will keep a constant
slope even when using a filter. When the slope limitation is no longer in effect, the filter
will cause the value to approach the final result more slowly as it approaches the result.

Confidence Min = 0, Confidence Max = 500, Max Slope = |0, Filter = 8, Old filtered
value = 0.

Sample | = 100 Confidence OK, slope limitto 0 + 10 = 10,
result = 10%(8/64)+0%*(56/64) = 1.25 units.

Sample 2 = 100 Confidence OK, slope limit to 1.25 + 10 = [1.25,
result = |1.25%(8/64)+ 1.25%(56/64) = 2.5 units.

Sample 3 = 100 Confidence OK, slope limit to 2.5 + 10 = 12.5,
result = 12.5%(8/64)+2.5%(56/64) = 3.75 units.

Sample 4 = 800 Confidence error, keep old value, result = 3.75 units.
...and so on until the result gets ~= 95.0 units...

Sample 78 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+95%(56/64) = 95.625 units.

Sample 79 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+95.625%(56/64) ~= 96.171875 units.

Sample 80 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+96.171875%(56/64) ~= 96.65 units.

Sample 81 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+96.65%(56/64) ~= 97.07 units.
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2.3 Analogue Inputs

Sample 82 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+97.07*(56/64) ~= 97.44 units.

Sample 83 = 100  Confidence OK, no slope limitation needed,
result = 100%(8/64)+97.44*(56/64) ~= 97.76 units.

... The following samples produce the following results ending up with the input value
(100.0).

98.04, 98.28, 98.49, 98.68, 98.85, 99.00, 99.12, 99.23, 99.33, 99.41, 99.48, 99.55, 99.60,
99.65, 99.70,99.74,99.77, 99.80, 99.82, 99.84, 99.86, 99.88, 99.90, 99.91, 99.92, 99.93,

99.94, 99.95, 99.95, 99.96, 99.96, 99.97, 99.97, 99.98, 99.98, 99.98, 99.98, 99.99, 99.99,
99.99, ....... 100.0
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2.4 User Outputs

2.4.1 User outputs

The MIS motors has 8 inputs/outputs (IO’s) that each can be set individually to input, out-
put or analogue input 0-5V via MacTalk or software commands.This means that it for ex-
ample is possible to have 4 inputs, 3 outputs and one analogue input.

pending at which motor type and connector configuration you are using. Please

Please notice: The number of available I/O terminals available may differ de-
A consult the chapter Connector overview for the MIS motors, page 34

Input/output functional diagram:

Over current and
temperature protection <1 Ohm
Internal p-Processor ~ AN «—O CVI
Power MosFet
Y H Transistor
Digital output o—» H
+5V
Y
4k7
Digital input <——0 |01 to 108
Analog input 100pF 10kOhm
GND GND GND
TT2423-01GB

* The Outputs are Source outputs and 5-28VDC compliant

* No galvanic isolation

* Short-circuit to ground protected that shuts down all outputs and sets Error bit in
software.

* Optional “In Position” and “Error” signals can be selected to be on any outputs | to 8

* Optional Encoder outputs

* 300 mA output current per channel even with all channels fully loaded at the same
time.

* Internal ground clamp diodes to protect when inductive load is driven.
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User Outputs

2.4.2

2.4.3

MISxxx User Outputs

MISxxx Motor

CVO (Derived from CVI)

+24VDC Nom.

For optional supply
of external sensor

101 (Input/output 1

Max. 350mA imi )
ax 2oom or similar 102 (Input/output 2)
103 (Input/output 3)
Load 104 (Input/output 4)
oa 105 (Input/output 5)
)
{screen] =8$ (Input/output 6)
Ground (Input/output 7)
108 (Input/output 8)
Note ! screen only GND (Derived from P-)
connected to signal source.
TT2510-01GB
General

The Controller is equipped with a total of 8 digital outputs. Each output can be used for
a variety of purposes depending on the Controller’s basic mode of operation. The Out-
puts are not optically isolated from other Controller circuitry. The output circuitry is
powered from the internal power supply CVI. The output circuitry operates with volt-
ages in the range 5-28VDC. Each output can supply a continuous current up to 350mA.
The outputs are all source drivers, i.e. if a given output is activated, contact is made be-
tween the control voltage (CVI) and the respective output terminal. See above illustra-
tion.

Overload of User Outputs

All of the outputs are short-circuit protected, which means that the program and the mo-
tor is stopped and the output is automatically disconnected in the event of a short circuit.
The output will first function normally again when the short-circuit has been removed.

Note: Do not connect a voltage greater than 30VDC to the CVI terminal as the output
circuitry may be seriously damaged and the unit will require factory repair.

If one or more outputs are short circuited, MacTalk will show Error “Output Driver” and
Bit 2 will be set in Err_Bits.
See also Err_Bits, page 163.
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2.5 Serial interfaces overview

2.5.1 Serial interfaces
The Controller has 2 serial interfaces:

* RS485 (Dual channel A and B) balanced for up to 32 units in multi-axis applications and
Modbus communication. (Standard)

* CANbus -CANopen DS-301. Fully ISO 11898-2:2016 compliant
* CANbus - CANopen DSP-402 is in development but not available now.

CANDbus and RS485 can be used at the same time.

pending at which motor type and connector configuration you are using. Please

f Please notice: The number of available I/O terminals available may differ de-
consult the chapter Connector overview for the MIS motors, page 34
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RS485 Interface

2.6.1

RSA485 - General description when using a QuickStep motor

The RS485 interface offers
more noise immune commu-
nication compared to a USB
or RS232 interface. Up to 32
motors can be connected to
the same interface bus.

When connecting the RS485
interface to a central control-
ler, the following rules must
be followed:

I Use twisted pair cable.
2 Use shielded cable.

3 Make sure that the GND is
also connected.

4 Ensure that all units have a
proper connection to safety
ground (earth) in order to
refer to the same potential.

5 The last unit in each end of
the network must be termi-
nated with a 120 Ohm re-
sistor between A and B.

6 Ensure that the supply lines
are made individually in or-
der to reduce the voltage
drop between the motors.

7 Central Controller RS485
interface:
If available, it is strongly rec-
ommended a type with op-
tical isolation is used.

The default configuration:

Data bits = 8
Baud rate = 19200
Stop bit = |

Parity = None

RS485 network with 1 x QuickStep, 1 x MAC140 and 1 x MAC800

mounted with MAC00-B1, B2 or B4 modules.

Central
Controller
(for example a PC)

Make sure that all
involved units are
connected to the same
potential

Power supply

Opto isolation *

+12-32VDC
(control voltage)
+12-48VDC
(Bus voltage)

GND

[] «— Screen connected |

to GND in each end =

QuickStep motor or
SMC75 Controller

% Address= |
A
B RS485
Interface
GN
Power P+
Supply P- }—
Control voltage cvi

MAC50-141
Motor

*** Address=2

RS485
Interface

GND

Power P+
Supply P-
Control voltage O+

Only MAC50-141 with
B2 or B4 (Optional)

MAC800

*** Address=3

:}“ RS485

Interface

Power
Supply

Max. 32vDC !

. Mains 230VAC
Up to 32 Main supply y&——m——

Motors TT218168

* Opto isolation is recommended.

* The last unit in each end of the line must be terminated. The MAC00-B1, B2
and B4 contain this feature. See the individual module descriptions.
The QuickStep motor does not have a resistor built-in, the resistor
has to be mounted externally, for instance in the M12 connector.

= Each unit connected must be setup with an address via The MacTalk program.
If only one unit is connected no address is needed.
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2.7

EMC considerations

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

EMC considerations

The MIS family of motors eliminates the traditional problems with noise from long motor
cables that emit noise and feedback cables that are sensitive to noise from external
sources.

However, it is still necessary to be aware of noise problems with communications cables
and the 8 general-purpose inputs and outputs.

Whenever a digital signal changes level quickly, a noise spike is generated, and is trans-
ferred to the other wires in the same cable, and to a lesser degree to wires in other ca-
bles located close to the cable with the switching signal. A typical example is when a
digital output from the MIS motor changes from low to high to drive a relay. If this digital
output signal is transmitted in a multi-wire cable together with the RS-485 signals, there
is a high risk that the RS-485 signal will be affected to the extent that the communication
will fail, and require software retries.

If communication is used during operation, and operation includes either digital input sig-
nals or digital output signals, some precautions must be taken to avoid noise problems.
The following sections describe a number of measures which can be taken to solve noise
problems. In most installations, no special measures will be required, but if noise prob-
lems are experienced — and/or must be avoided - it is highly recommended the instruc-
tions below are followed.

Use short cables

The shorter a cable is, the less noise problems it will induce. Be sure to keep the cables
as short as possible. Instead of curling up the cables, cut them off at the minimum re-
quired length.

Use separate cables

Avoid running digital signals in the same multi-wire cables as RS-485 communication sig-
nals.

On some models of the MIS motors, the same connector contains both RS-485 signals
and I/O signals — typically the I/Os |-4.

In many applications, far from all inputs and outputs are used. If only up to four I/Os are
required, consider using only I/Os 5-8 which are typically available via another connector
on the motor.

Use filters

If more than 4 1/Os are needed, consider using I/Os |-4 for inputs and I/Os 5-8 for out-
puts. It is normally possible to install a hardware filter on the digital input signals before
they enter the cable. With such a (good) filter, noise on the RS-485 signals will not be a
problem.

It is also possible to use filters on the outputs, but it is more difficult. It can be done by
using short cables from the motor to the filters, and then using longer cables from the
filters to the output targets. It may be easier to use a short cable from the motor to a
splitter box, and then split the I/Os in one cable and the RS-485 signals in another cable.

Use termination (resistors) on the RS-485 signals

RS-485 is typically used to connect a single master PC or PLC to one or more motors in
a chain. Both ends of the chain must have a 120 Ohms termination resistor connected
between the A- and B+ signals. There is typically a terminating resistor in the master PC
or PLC, but there is no termination inside the motors. Therefore an external resistor
must be connected at the end of the cable out of the last motor in the chain. If the last
motor has no connection cable, a connector with a resistor soldered between the A- and
B+ pins should be used.

32
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2.7

EMC considerations

2.7.6

As an alternative, a connector with a short cable can be used with the resistor soldered
between the two wires carrying A- and B+.
Use individually shielded cables.

In some installations, it will be necessary to have RS-485 signals in the same multi-wire
cables as fast-switching digital signals. In addition to keeping cable lengths to a minimum
and using termination resistors, high-quality cables, where each wire is shielded from the
other wires in the cable, should be used. This is typically done using a metal foil wrapped
around each wire. These types of cables are more expensive, but the overall cost and
noise immunity requirements may justify the solution instead of splitting cables.

Use simple shielding

Using cables with only a single shield shared by all the signal wires will also improve noise
problems to some degree, but will not guarantee completely stable operation for mixed
signal cables. If a cable carries only RS-485 or only digital I/O, this simple and inexpensive
form of shielding is recommended.
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How to connect a MIS motor

2.8.1 Connector overview for the MIS motors
QUICKSTEP Power 101-8, RS485 RS485 + RS485 + CANopen |SSIEncoder| Profibus |Ethernet
Connector Male RS485,MFIO | Female 101-4 101-4 Female Male 8Pin |Male 5Pin [ Female
Overview 5Pin Female 5Pin Female Female 5Pin 4Pin
17Pin 8Pin 8Pin
Connector ID PWR (CN1) CN4 CN2 CN3 CN2 CN2 & CN3 CN3 CN2 & CN3| CN2 & CN3
MISxxxnyyQ5zz85 X X X x
(8I0A) Preferred type]
MISxxxnyyP6zz85 x x x
(CAN-open)
MISxxxnyyQ9zz85 X X x X
(SSl input)
MISxxxnyyExzz85 X X X
(Ethernet)
MISxxxnyyFBzz85 x x x x
(Bluetooth)
MISxxxnyyFPzz85 x x x
(Profibus)
M12 Pin1 P+ (12-72VDC) | 101 BO+ (RS485) [101 101 CAN_SHLD |105 Zero Set |5VDC TX0_P
M12 Pin2 P+ (12-72VDC) | GND AO- (RS485) (102 102 Unused 106 CNTDIR |A- RX0_P
M12 Pin3 P- (GND) 102 BO+ (RS485) |103 103 CAN_GND |A+ (Clock+) |DGND TXO_N
M12 Pin4 CVI (12-28VDC) 103 AO- (RS485) [GND GND CAN_H GND B+ RX0_N
M12 Pin5 P- (GND) B1- (RS422) |GND BO-(RS485) | B0O-(RS485) | CAN_L B- (Data In-) |SHIELD |-
M12 Pin6 - 104 - A0+(RS485)| A0+(RS485)| - B+ (Data In+)|- -
M12 Pin7 - A1- (RS422) |- 104 104 - A- (Clock -) |- -
M12 Pin8 - B1+ (RS422) |- CVO (out) |CVO (out) |- CVO (out) |- -
M12 Pin9 . CVO (out) |- - - - - - -
M12 Pin10 - A1+ (RS422) |- - - - - - -
M12 Pin11 - 105 - - - - - - -
M12 Pin12 - 106 - - - - - - -
M12 Pin13 - 107 - - - - - - -
M12 Pin14 . 108 - - - - - - -
M12 Pin15 - A0+(RS485) |- - - - - - -
M12 Pin16 - GND - - - - - - -
M12 Pin17 - BO-(RS485) |- - - - - - -
M12 Connector WI1008- (not available) | WI1008- WI1008- WI1008- WI1008- WI1008- WI1028-  |(not available
solder terminals M12F5SS1 M12M5SS1 M12M8SS1 [M12M8SS1 | M12M5SS1 M12F8SS1 M12F5SS1
WI1000- WI1009- WI1005- WI1000- WI1000- WI1006- WI1000- WI1026- WI1046-
M12 Cables 5m M12F5T05N M12M17TO5N | M12M8V M12M8TO5N | M12M8TO5N | M12F5 M12F8TO5N | M12-F5SOR | M12M4S05R
M5VO3N TM5TO5N

Connector layout - The shown motor is a MIS34x motor but the connector locations are
the same at other MIS family members with radial standard connectors.

TT2323-01GB

5 pin Female
CN4 ;

2
PWR (CN1) @5
3

4

CN2

8 pin Female

1 2
8
7 3
6 4
5

12 pin Female
1

2
10
9 3
8 4
12 "
7 6 5

17 pin Female

111 212
10
16 3
9
17 4
8 13
5

15 7 6 14

4 pin Female
2 1

3 4

5 pin Male
2 1

4

8 pin Male
2 1
8

7
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How to connect a MIS motor

CN2
RS485 IN/OUT

PWR (CN1)

Power input

TT2332-01GB.cdr

CN3
RS485 + /0

CN4

RS485 + 1/0 + Backup(optional)

2.8.2 MISxxxxxx@5xxxx connector description.

The MIS motors offers robust M|2 connectors which makes it ideal for automation ap-
plications. The M|2 connectors offer solid mechanical protection and are easy operate.
Following scheme gives the relevant information about each connector and the pins, wire
colours and a short description of the signals available.

The connector layout:

“PWR” (CN1) - Power input. M12 - 5pin male connector

JVL Cable
WI1000- Isolation
Signal name | Description Pin no. M12F5TxxN | group
P+ Main supply +12-72VDC. Connect withpin2* | 1 Brown 1
P+ Main supply +12-72VDC. Connect withpin1* | 2 White 1
P- Main supply ground. Connect with pin 5 * 3 Blue 1
Control and user output supply +12-30VDC.
cvi DO NOT connect >30V to this terminal! 4 Black 1
P- Main supply ground. Connect with pin 3 * 5 Grey 1

* Note: P+ and P- are each available at 2 terminals. Make sure that both terminals are connected in order
to split the supply current in 2 terminals and thereby avoid an overload of the connector.

(Continued next page)
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2.8 How to connect a MIS motor

“CN2” - RS485 IN/OUT. M12 - 5pin female connector.

JVL Cable Isolation
WI1000-M12 | group

Signal name | Description Pin no. M5TxxN (See note)

RS485: B+ RS485 interface. Leave open if unused 1 Brown 1

RS485: A- RS485 interface. Leave open if unused 2 White 1

RS485: B+ RS485 interface. Leave open if unused 3 Blue 1

RS485: A- RS485 interface. Leave open if unused 4 Black 1

GND Ground intended to be used together with the

; N 5 Grey 1
other signals in this connector

“CN3” - RS485 + 1/0 connector - M12 - 8pin female connector.

JVL Cable Isolation
WI1000-M12 | group

Signal name | Description Pin no. M8TxxN (See note)
101 1/0 channel 1. Can be used as input or output | 1 White 1
102 1/O channel 2. Can be used as input or output | 2 Brown 1
103 I/O channel 3. Can be used as input or output | 3 Green 1

Ground intended to be used together with the

GND other signals in this connector 4 Yellow 1
RS485: B+ RS485 interface. Leave open if unused 5 Grey 1
RS485: A- RS485 interface. Leave open if unused 6 Pink 1
104 I/O channel 4. Can be used as input or output | 7 Blue 1
CvVO Supply output. Connected internally to the CVI

terminal in the PWR connector. 8 Red 1

DO NOT connect >30V to this terminal!
USB interface. Supply input 5VDC nominal

“CN4” - RS485 + 1/0 + Backup (option) connector - M12 - 17pin female connector

JVL Cable Isolation
WI1009M12 group

Signal name | Description Pin no. M17TxxN (see note)
101 1/0 channel 1. Can be used as input or output 1 Brown 1
GND Sigr](r)]g?sdiir?ttﬁ?sdggr:r?el;?ot:sed together with the other 2 Blue 1
102 1/0 channel 2. Can be used as input or output 3 White 1
103 1/0 channel 3. Can be used as input or output 4 Green 1
B1- RS422 I/O terminal B- 5 Pink 1
104 1/0 channel 4. Can be used as input or output 6 Yellow 1
Al- RS422 I/O terminal A- 7 Black 1
B1+ RS422 1/O terminal B+ 8 Grey 1
CVvVO Supply output. Connected internally to the CVI termi-

nal in the PWR connector. 9 Red 1

DO NOT connect >30V to this terminal!
A1+ RS422 I/O terminal A+ 10 Violet 1
105 1/0 channel 5. Can be used as input or output 11 Grey/pink 1
106 1/0 channel 6. Can be used as input or output 12 Red/blue 1
107 1/0 channel 7. Can be used as input or output 13 White/Green 1
108 1/0 channel 8. Can be used as input or output 14 Brown/Green 1
RS485: B+ RS485 interface. Leave open if unused 15 White/Yellow 1
E)T'PéACKUP Only for motors installed with the H3 option (absolute

multi turn encoder). This terminal can be connected 16 Yellow/brown 1

to an external supply.

Connect to ground if not used.
RS485: A- RS485 interface. Leave open if unused 17 White/grey 1

* Note: Isolation group indicate which terminals/circuits that a galvanic connected to each other. In other
words group 1, 2, 3 and 4 are all fully independently isolated from each other. Group 1 correspond to the
housing of the motor which may also be connected to earth via the DC or AC input supply.
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How to connect a MIS motor

2.8.3

Cables for the MISxoxxxQ5xxxx

The following cables equipped with M12 connector can be supplied by JVL.

MISxxx Connectors Description JVL Order no. Picture
“PWR” | “CN2” “CN3” «CN4”
5pin 5pin 8pin 17pin
Male Female Female Female
RS485 Interface cable. Connects
directly from the MIS motor to a
X RS485 comport. RS485-M12-1-5-5
Length: 5m (197 inch)
RS485 Interface cable. Connects
directly from the MIS motor to a
X RS485 comport. RS485-M12-1-5-8
Length: 5m (197 inch)

Not relevant. The RS485-USB-
ATC-820 connect to CN2 through
cable type RS485-M12-1-5-8

USB to RS485 Converter. To be
used if no RS485 COM port is avail-
able.

RS485-USB-ATC-820

Cable (85.5mm) with M12 male
5-pin connector loose wire ends

X 0.35mm? (22AWG) and foil screen. WI1000-M12M5TOSN
Length: 5m (197 inch)
X Same as above but 20m (787 inch) WI1000-M12M5T20N

Cable with M12 male 8-pin connec-

X tor loose wire ends 0.35mm? WI1000-M12M8TO5N
(22AWG) and screen.
X Same as above but 20m (787 inch) WI1000-M12M8T20N

Cable with M12 male 17-pin
connector loose wire ends

monitoring the 1/O status and com-
munication.
Cable length: 0,5m (20 inch)

X 0.22mm? (24AWG) and screen. WI11009-M12M17S0SN
Length: 5m (197 inch)

X Same as above but 20m (787 inch) WI1009-M12M17S20N
Junction box for splitting the 17 pin I/ | PA0190
O connector into 4 independent con-

X nectors. Include also 9 LED’s for

Protection caps. Optional

if connector is not used to protect from dust /

liquids.

IP67 protection cap for M12
female connector.

WI1000-M12FCAP1

IP67 protection cap for M12
male connector.

WI1000-M12MCAP1
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How to

connect a MIS motor

CN2
RS485 + 1/0

PWR (CN1)
Power input

CN3
RS485 (SS etc.) + /0

CN4
RS485 + 1/0 +
Backup(optional)

TT2348.01GB

2.8.4 MISxxxxxx@9xxxx connector description.
The MIS motors offers robust M12 connectors which makes it ideal for automation ap-
plications. The M|2 connectors offer solid mechanical protection and are easy to oper-
ate.
The following scheme gives the relevant information about each connector and the pins,
wire colours and a short description of the signals available.
The connector layout:
“PWR” (CN1) - Power input. M12 - 5pin male connector
JVL Cable
WI1000- Isolation
Signal name | Description Pin no. M12F5TxxN | group
P+ Main supply +12-72VDC. Connect with pin2* | 1 Brown 1
P+ Main supply +12-72VDC. Connect withpin 1* | 2 White 1
P- Main supply ground. Connect with pin 5 * 3 Blue 1
Control and user output supply +12-30VDC.
cvi DO NOT connect >30V to this terminal! 4 Black 1
P- Main supply ground. Connect with pin 3 * 5 Grey 1
* Note: P+ and P- are each available at 2 terminals. Make sure that both terminals are connected in order
to split the supply current in 2 terminals and thereby avoid an overload of the connector.
(Continued next page)
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How to connect a MIS motor

“CN2” - RS485 + 1/0 connector - M12 - 8pin female connector.

JVL Cable Isolation
WI1000-M12 | group
Signal name | Description Pin no. M8TxxN (See note)
101 1/0 channel 1. Can be used as input or output | 1 White 1
102 1/0 channel 2. Can be used as input or output | 2 Brown 1
103 1/0 channel 3. Can be used as input or output | 3 Green 1
GND Ground intended to be used together with the | 4 Yellow 1
other signals in this connector
RS485: B+ RS485 interface. Leave open if unused 5 Grey 1
RS485: A- RS485 interface. Leave open if unused 6 Pink 1
104 1/0 channel 4. Can be used as input or output | 7 Blue 1
CVO Supply output. Connected internally to the CVI | 8 Red 1
terminal in the PWR connector.
“CN3” - RS485 (SSl etc.) + 1/0. M12 - 8pin Male connector.
JVL Cable Isolation
WI1000-M12 | group
Signal name | Description Pin no. F8TxxN (See note)
105 Used for zero set. Leave open if unused White 1
106 Counting direction. Leave open if unused 2 Brown 1
RS485: A+ Clock +. Leave open if unused 3 Green 1
GND Signal ground. Leave open if unused 4 Yellow 1
RS485: B- Data in -. Leave open if unused 5 Grey 1
RS485: B+ Data in +. Leave open if unused 6 Pink 1
RS485: A- Clock -. Leave open if unused 7 Blue 1
CVO Supply output. Connected internally to the CVI | 8 Red 1
terminal in the PWR connector.
“CN4” - RS485 + 1/0 + Backup(option) connector - M12 - 17pin female connector
JVL Cable Isolation
WI1009M12 group
Signal name | Description Pin no. M17TxxN (see note)
101 1/0 channel 1. Can be used as input or output 1 Brown 1
Ground intended to be used together with the other
GND signals in this connector 2 Blue 1
102 1/0 channel 2. Can be used as input or output 3 White 1
103 1/0 channel 3. Can be used as input or output 4 Green 1
B1- RS422 1/O terminal B- 5 Pink 1
104 1/0 channel 4. Can be used as input or output 6 Yellow 1
A1l- RS422 1/O terminal A- 7 Black 1
B1+ RS422 1/O terminal B+ 8 Grey 1
CvVO Supply output. Connected internally to the CVI termi- | 9 Red 1
nal in the PWR connector.
A1+ RS422 I/O terminal A+ 10 Violet 1
105 1/0 channel 5. Can be used as input or output 11 Grey/pink 1
106 1/0 channel 6. Can be used as input or output 12 Red/blue 1
107 1/0 channel 7. Can be used as input or output 13 White/Green 1
108 1/0 channel 8. Can be used as input or output 14 Brown/Green 1
RS485: B+ RS485 interface. Leave open if unused 15 White/Yellow 1
GND/ Only for motors installed with the H3 option (absolute
EXTBACKUP multiturn encoder). This terminal can be connected to 16 Yellow/brown 1
an external supply. Connect to ground if not used.
RS485: A- RS485 interface. Leave open if unused 17 White/grey 1

* Note: Isolation group indicate which terminals/circuits that a galvanic connected to each other. In other
words group 1, 2, 3 and 4 are all fully independently isolated from each other. Group 1 correspond to the

housing of the motor which may also be connected to earth via the DC or AC input supply.
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2.8 How to connect a MIS motor

2.8.5 Cables for the MISxxxxxxQ9xxxx
The following cables equipped with M12 connector can be supplied by JVL.

MISxxx Connectors Description JVL Order no. Picture
N [ [
5pin 8pin 8pin 17pin
Male Female Male Female

Cable (35.5mm) with M12 female

5-pin connector loose wire ends
X 0.35mm? (22AWG) and foil screen. WI1000-M12F5TOSN

Length: 5m (197 inch)

RS485 Interface cable. Connects

directly from the MIS motor to a
X RS485 comport. RS485-M12-1-5-8

Length: 5m (197 inch)

Not relevant. The RS485-USB- USB to RS485 Converter. To be
ATC-820 connectto CN2 through | used if no RS485 COM port is avail- | RS485-USB-ATC-820
cable type RS485-M12-1-5-8 able. Use also RS485-M12-1-5-8

Cable (845.5mm) with M12 male

8-pin connector loose wire ends
X 0.35mm? (22AWG) and foil screen. WI1000-M12M8TOSN

Length: 5m (197 inch)

X Same as above but 20m (787 inch) WI1000-M12M8T20N

Cable with M12 female 8-pin

connector loose wire ends
X 0.22mm? (24AWG) and screen. WI11000-M12F8TOSN

Length: 5m (197 inch)

X Same as above but 20m (787 inch) WI1000-M12F8T20N

Cable with M12 male 17-pin

connector loose wire ends
X 0.22mm? (24AWG) and screen. WI11009-M12M17S05N

Length: 5m (197 inch) a

X Same as above but 20m (787 inch) WI1009-M12M17S20N ﬂ

Junction box for splitting the 17 pin I/ | PA0190

O connector into 4 independent con-

X nectors. Include also 9 LED’s for
monitoring the I/O status and com-

munication.

Cable length: 0,5m (20 inch)

o=
o;“a‘; \%j]

Protection caps. Optional if connector is not used to protect from dust / liquids.

IP67 protection cap for M12 i
X X male connector. WI1000-M12MCAP1

IP67 protection cap for M12
X X female connector. WI1000-M12FCAP1 '
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How to connect a MIS motor

CN2 CN3

Ethernet In Ethernet Out

PWR (CN1) CN4

Power input RS485 + 1/0 + Backup(optional)

TT2335-01GB.cdr

MISxxxxxxExxxxx connector description.

Hardware wise all the MIS motors with the Ethernet option are equal and offer the con-
nectivity shown in the table below.
The following Ethernet protocols are supported in this moment:

MISxxxxxxEPxxxx : ProfiNet
MISxxxxxxEIxxxx : EtherNetIP
MISxxxxxxECxxxx : EtherCAT
MISxxxxxxELxxxx : Ethernet POWERLINK
MISxxxxxxEMxxxx : Modbus TCP
MISxxxxxxESxxxx : Sercos |

he MIS motors offers robust M 12 connectors which makes it ideal for automation appli-
cations. The M2 connectors offer solid mechanical protection and are easy operate.
Following scheme gives the relevant information about each connector and the pins, wire
colours and a short description of the signals available.

The connector layout:

“PWR” (CN1) - Power input. M12 - 5pin male connector

JVL Cable
WI1000- Isolation
Signal name | Description Pin no. M12F5TxxN | group
P+ Main supply +12-72VDC. Connect withpin2* | 1 Brown 1
P+ Main supply +12-72VDC. Connect withpin1* | 2 White 1
P- Main supply ground. Connect with pin 5 * 3 Blue 1
Control and user output supply +12-30VDC.
cvi DO NOT connect >30V to this terminal ! | * Black !
P- Main supply ground. Connect with pin 3 * 5 Grey 1

* Note: P+ and P- are each available at 2 terminals. Make sure that both terminals are connected in order
to split the supply current in 2 terminals and thereby avoid an overload of the connector.

(Continued next page)
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How to connect a MIS motor

“CN2” - Ethernet In port connector - M12 - 4pin female connector “D” coded

JVL Cable Isolation
Signal WI1046- group
name Description Pin no. | M12M4S05R | (See note)
Tx0_P Ethernet Transmit channel O - positive terminal 1 - 2
Rx0_P Ethernet Receive channel 0 - positive terminal 2 - 2
Tx0_N Ethernet Transmit channel O - negative terminal | 3 - 2
Rx0_N Ethernet Receive channel 0 - negative terminal | 4 - 2
“CN3” - Ethernet Out port connector. M12 - 4 pin female connector “D” coded
JVL Cable Isolation
Signal WI1046- group
name Description Pin no. | M12M4S05R | (see note)
TxX1_P Ethernet Transmit channel 1 - positive terminal | 1 - 3
Rx1_P Ethernet Receive channel 1 - positive terminal 2 - 3
Tx1_N Ethernet Transmit channel 1 - negative terminal | 3 - 3
Rx1_N Ethernet Receive channel 1 - negative terminal | 4 - 3

“CN4” - RS485 + 1/0 + Backup (option) connector - M12 - 17pin female connector

JVL Cable Isolation

Signal WI1009M12 group
name Description Pin no. | M17TxxN (see note)
101 I/0 channel 1. Can be used as input or output 1 Brown 1

Ground intended to be used together with the
GND other signals in this connector 2 Blue 1
102 I/O channel 2. Can be used as input or output 3 White 1
103 1/0 channel 3. Can be used as input or output 4 Green 1
B1- RS422 1/O terminal B- 5 Pink 1
104 1/0 channel 4. Can be used as input or output 6 Yellow 1
A1- RS422 1/O terminal A- 7 Black 1
B1+ RS422 1/O terminal B+ 8 Grey 1
CVO Supply output. Connected internally to the CVI

terminal in the PWR connector. 9 Red 1

DO NOT connect >30V to this terminal !
A1+ RS422 I/O terminal A+ 10 Violet 1
105 1/0 channel 5. Can be used as input or output 11 Grey/Pink 1
106 1/0 channel 6. Can be used as input or output 12 Red/Blue 1
107 1/0 channel 7. Can be used as input or output 13 White/Green 1
108 I/O channel 8. Can be used as input or output 14 Brown/Green | 1
RS485: B+ RS485 interface. Leave open if unused 15 White/Yellow 1
GND/ Only for motors installed with the H3 option (ab-
EXTBACKUP | solute multi turn encoder).

) ; 16 Yellow/Brown 1

This terminal can be connected to an external

supply. Connect to ground if not used.
RS485: A- RS485 interface. Leave open if unused 17 White/Grey 1

* Note: Isolation group indicate which terminals/circuits that a galvanic connected to each other. In other
words group 1, 2, 3 and 4 are all fully independently isolated from each other. Group 1 correspond to the
housing of the motor which may also be connected to earth via the DC or AC input supply.
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2.8 How to connect a MIS motor

2.8.7 Cables for the MISxxxxxxExxxxx
The following cables equipped with M12 connector can be supplied by JVL.

MIS34x Connectors

“PWR” “CN2” “CN3” “CN4”
5pin 5pin 8pin 17pin
Male Female Female Female

Description

JVL Order no.

Picture

RS485 Interface cable. Connects
directly from The MIS motor to a
RS485 comport.

Length: 5m (197 inch)

RS485-M12-1-5-17S

Cable (5.5mm) with M12 male
5-pin connector loose wire ends
0.35mm? (22AWG) and foil screen.
Length: 5m (197 inch)

WI1000-M12F5TOSN

Not relevant. The RS485-USB-
ATC-820 connect to CN2 through
cable type RS485-M12-1-5-8

USB to RS485 Converter. To be
used if no RS485 COM port is avail-
able.

RS485-USB-ATC-820

Cable (85.5mm) with M12 male D-
coded 4-pin connector loose wire

connector.
Length: 5m (197 inch)

X X ends 0.35mm? (22AWG) and foil WI11046-M12M4S05R
screen. Length: 5m (197 inch)

X X Same as above but 15m (590 inch) WI1046-M12M4S15R
Cable (@5.5mm) with M12 male D-

X X coded 4-pin connector and RJ45 WI1046-M12M4S05-

NRJ45

This cable only exist in 5m length

Cable with M12 male 17-pin
connector loose wire ends

X 0.22mm? (24AWG) and screen. WI11009-M12M17S0SN
Length: 5m (197 inch)
X Same as above but 20m (787 inch) WI1009-M12M17S20N

Protection caps. Optional

if connector is not used to protect from dust /

liquids.

IP67 protection cap for M12
female connector.

WI1000-M12FCAP1

IP67 protection cap for M12
male connector.

WI1000-M12MCAP1
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2.8 How to connect a MIS motor

CN2 CN3
Ethernet RS485 (SSl etc.) + 1/0
PWR (CN1) CN4

Power input RS485 + 1/0 + Backup(optional)

TT2347-01G8

2.8.8 MISxxxxxxE(2-7 )xxxx connector description.

Hardware wise all the MIS motors with the Ethernet option are equal and offer the con-
nectivity shown in the table below.

The following Ethernet protocols are supported in this moment:

MISxxxxxxE2xxxx : EtherCAT

MISxxxxxxE3xxxx : EtherNetIP

MISxxxxxxE4xxxx : Ethernet POWERLINK

MISxxxxxxE5xxxx : Modbus TCP

MISxxxxxxE6xxxx : ProfiNet

MISxxxxxxE7xxxx : Sercos llI

The MIS motors offers robust M|2 connectors which makes it ideal for automation ap-
plications. The M|2 connectors offer solid mechanical protection and are easy operate.
Following scheme gives the relevant information about each connector and the pins, wire
colours and a short description of the signals available.

The connector layout:

“PWR” (CN1) - Power input. M12 - 5pin male connector
JVL Cable
WI1000- Isolation
Signal name | Description Pin no. M12F5TxxN | group
P+ Main supply +12-72VDC. Connect with pin2* | 1 Brown 1
P+ Main supply +12-72VDC. Connect withpin 1* | 2 White 1
P- Main supply ground. Connect with pin 5 * 3 Blue 1
Control and user output supply +12-30VDC.
cvi DO NOT connect >30V to this terminal ! 4 Black 1
P- Main supply ground. Connect with pin 3 * 5 Grey 1
* Note: P+ and P- are each available at 2 terminals. Make sure that both terminals are connected in order
to split the supply current in 2 terminals and thereby avoid an overload of the connector.

(Continued next page)
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How to connect a MIS motor

“CN2” - Ethernet In port connector - M12 - 4pin female connector “D” coded

JVL Cable Isolation
Signal WI1046- group
name Description Pin no. | M12M4S05R | (See note)
Tx0_P Ethernet Transmit channel O - positive terminal 1 - 2
Rx0_P Ethernet Receive channel O - positive terminal 2 - 2
Tx0_N Ethernet Transmit channel O - negative terminal | 3 - 2
Rx0_N Ethernet Receive channel 0 - negative terminal | 4 - 2

“CN3” - Ethernet Out port connector. M12 - 4 pin

female connector “D” coded

JVL Cable Isolation
Signal WI1046- group
name Description Pin no. | M12M4S05R | (see note)
TxX1_P Ethernet Transmit channel 1 - positive terminal | 1 - 3
Rx1_P Ethernet Receive channel 1 - positive terminal 2 - 3
Tx1_N Ethernet Transmit channel 1 - negative terminal | 3 - 3
Rx1_N Ethernet Receive channel 1 - negative terminal | 4 - 3

“CN4” - RS485 + 1/0 + Backup (option) connector - M12 - 17pin female connector

JVL Cable Isolation

Signal WI1009M12 group
name Description Pin no. | M17TxxN (see note)
101 1/0 channel 1. Can be used as input or output 1 Brown 1

Ground intended to be used together with the
GND other signals in this connector 2 Blue 1
102 1/0 channel 2. Can be used as input or output 3 White 1
103 1/0 channel 3. Can be used as input or output 4 Green 1
B1- RS422 1/O terminal B- 5 Pink 1
104 1/0 channel 4. Can be used as input or output 6 Yellow 1
A1- RS422 1/0O terminal A- 7 Black 1
B1+ RS422 1/0O terminal B+ 8 Grey 1
CVO Supply output. Connected internally to the CVI

terminal in the PWR connector. 9 Red 1

DO NOT connect >30V to this terminal !
A1+ RS422 1/O terminal A+ 10 Violet 1
105 1/0 channel 5. Can be used as input or output 11 Grey/Pink 1
106 1/0 channel 6. Can be used as input or output 12 Red/Blue 1
107 1/0 channel 7. Can be used as input or output 13 White/Green 1
108 1/0 channel 8. Can be used as input or output 14 Brown/Green | 1
RS485: B+ RS485 interface. Leave open if unused 15 White/Yellow 1
GND/ Only for motors installed with the H3 option (ab-
EXTBACKUP | solute multi turn encoder).

] ; 16 Yellow/Brown 1

This terminal can be connected to an external

supply. Connect to ground if not used.
RS485: A- RS485 interface. Leave open if unused 17 White/Grey 1

* Note: Isolation group indicate which terminals/circuits that a galvanic connected to each other. In other
words group 1, 2, 3 and 4 are all fully independently isolated from each other. Group 1 correspond to the
housing of the motor which may also be connected to earth via the DC or AC input supply.
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2.8 How to connect a MIS motor

2.8.9 Cables for the MISxxxxxxE Bxxxx
The following cables equipped with M12 connector can be supplied by JVL.

MIS34x Connectors Description JVL Order no. Picture
“PWR” “CN2” “CN3” “CN4”
5pin 5pin 8pin 17pin
Male Female Female Female

RS485 Interface cable. Connects

directly from The MIS motor to a
X RS485 comport. RS485-M12-1-5-17S

Length: 5m (197 inch)

Cable (85.5mm) with M12 male

5-pin connector loose wire ends
X 0.35mm? (22AWG) and foil screen. WI11000-M12FSTOSN

Length: 5m (197 inch)

Not relevant. The RS485-USB- USB to RS485 Converter. To be
ATC-820 connectto CN2 through | used if no RS485 COM port is avail- | RS485-USB-ATC-820
cable type RS485-M12-1-5-8 able.

Cable (@5.5mm) with M12 male D-

coded 4-pin connector loose wire
X X ends 0.35mm? (22AWG) and foil WI1046-M12M4S05R

screen. Length: 5m (197 inch)

X X Same as above but 15m (590 inch) WI1046-M12M4S15R
Cable (85.5mm) with M12 male D-

X X coded 4-pin connector and RJ45 WI1046-M12M4S05-
connector. NRJ45

Length: 5m (197 inch)

This cable only exist in 5m length

Cable with M12 male 17-pin

connector loose wire ends
X 0.22mm? (24AWG) and screen. WI11009-M12M17S05N

Length: 5m (197 inch)

X Same as above but 20m (787 inch) WI1009-M12M17S20N

Protection caps. Optional if connector is not used to protect from dust / liquids.

IP67 protection cap for M12
X X X female connector. WI1000-M12FCAP1

IP67 protection cap for M12
X male connector. WI1000-M12MCAP1 ‘
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2.8 How to connect a MIS motor

2.8.10 Drawing and description of PAO190

Junction box that splits the signals in the MIS motors “CN4” |7 pin I/O connector into 4
individual connectors giving an easy and more flexible installation.

Usage hints:

The LED's will only work with a MIS motor where the OUT + and 1O- is supplied from
the CN4 connector. See also the I/O description for the module.

If a cable is connected to the “BYPASS” then the Communication pins and GND must be
properly connected to valid signals (pins 2,15,17). AND “COM” must not be used. In
other words use EITHER the “BYPASS” OR the “COM” connector. Not both.

36.0mm [1.42 inch]
- »

! O O = Mounting holes

- -0

********** ¥ 5.0mm
[0.197inch]

2x
——— @4x8mm
[@0.16x0.32inch]

2x
@4/8mm
[©0.16/0.32inch]

v 77.0mm
~ [3.031inch]

112.0mm
Y- [4.409inch]

Y 118.0mm
[4.646inch]

TT3088-01GB
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How to connect a MIS motor

Terminal and LED description of the PAO190 Junction box.

«COM»

8 pin Female
1 2

6 4
5
Pin no. Func. Color*
Pin1 104 White
Pin2 RS485:A- Brown
Pin3 RS485:B+ Green
Pin4 GND Yellow
Pin5 RS485:B+ Grey
Pin6 RS485:A- Pink

Cable from Motor
with 17 pin Male connector

Signals

The screen is and colors
connected to like the
«GND» «BYPASS»

(main ground)

PAO190 Junction box

Pin7 107 Blue
Pin8 108 Red
Body GND -
«l02»
8 pin Male
2 1
8
3 7
4 6
5
Pin no. Funct. Color*
Pin1 104 White
Pin2 107 Brown
Pin3 108 Green
Pin4  ExtBackup Yellow
Pin5 106 Grey
Pin6 105 Pink

Pin7 GND Blue
Pin8 CVO Red
Body GND -

LED explanations

RX is lit if data is rec-
eived or transmitted at ‘
the RS485 line.

TXis lit if data is trans-
mitted or received at
the RS485 line.

103 is lit if 103
is activated.
(Input or output)

104 is lit if |04
is activated.
(Input or output)

Text in NON-inverse must
be used when PA0190 is
used with the MAC00-Ex41
Ethernet modules.

POWER is lit if terminal
«CVO» is supplied

105 is lit if 05
is activated.
(Input or output)

106 is lit if 106
is activated.
(Input or output)

101 is lit if |01
is activated.
(Input or output)

102 is lit if 102
is activated.
(Input or output)

Text in inverse is
relevant when PA0190
is used with the
MIS34x motors

«BYPASS»
17 pin Female
1 2
o 12
16 3
° 4
17 13
15 7 ¢ 14 5
Pin no. Funct. Color*
Pin1 101 Brown
Pin2 GND Blue
Pin3 102 White
Pin4 103 Green
Pin5 B1- Pink
Pin6é 104 Yellow
Pin7 A1- Black
Pin8 B1+ Grey
Pin9 CVO Red
Pin 10 A1+ Violet
Pin 11 105 GY/PK
Pin 12 106 RD/BU
Pin 13 107 WH/GN
Pin 14 108 BN/GN

Pin 15 RS485:B+ WH/YE
Pin 16 Ext Backup YE/BN
Pin 17 RS485:A- WH/GY
Body GND -

«lO1»
8 pin Male
2 1
8
3 7
4 6
5
Pin no. Funct. Color*
Pin1 101 White
Pin2 102 Brown
Pin3 103 Green
Pin4 ExtBackup Yellow
Pin5 106 Grey
Pin6é 105 Pink
Pin7 GND Blue
Pin8 CVO Red
Body GND -
TT2476-01GB

* Notes.
Colors shown are based on
the JVL standard cables type:

COM connection 8 Pin Male
cable WI1000-M12M8TxxN

BYPASS connect. 17 Pin Male
cable WI1009-M12M17TxxN

101 connection 8 Pin Female
cable WI1000-M12F8TxxN

102 connection 8 Pin Female
cable WI1000-M12F8TxxN
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How to connect a MIS motor

Diagram of the internal details in the PAO190 Junction Box.
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LED indicators basic motor

2.9.1

LED’s - description for products without Ethernet or CANopen.

This description covers all MIS motors with basic configuration without any Ethernet or
CANopen such as MISxxooxxQ5xxxx, MISxxxxxxQ9Ixxxx, MISxxxxxxFBxxxx, or
MISxxxxxx EWxxxx.

The LED's are used for indicating states and faults.

Indicator overview

Unused but user configurable

Motor in position

Power indicator (can also be user configured)

Motor moving

Error indicator (can also be user configured)

TT2344-01GB

LED indicator descriptions (default setup)

LED Text |Colour |Constant off Constant on Blinking
L1 Green Default Only when user configured |Only when user configured
L2 Green Motor not moving Motor moving -
L3 Green Motor not in position | Motor in position -
ERR Red No error - Error

PWR Green Power is not applied | Power is applied to both
motor and module.

Only MIS17x and MIS23x:
The LED will lit red constant-
ly if the supply is too low.

L1, Red, shows by default the Status bit 15: Closed loop lead/lag detected. It tells if the mo-
tor is overloaded, which can be caused of too low Running current or too heavy load.

LI to L3 can be configured to show the status of a almost any single bit from a user de-
fined register. Please see FlexLEDSetup |, page 191 for the details.
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2.10

LED indicators using CANopen

2.10.1

Indicator LED’s - description for products with CANopen.

This description covers all MISxxx products with build in CANopen option such as
MIS34xxxxP6xxxX.
The LED's are used for indicating states and faults.

Indicator overview

CANopen run LED

Motor in position

Power indicator (can also be user configured)

Motor moving

CANopen Error LED (can also be user configured)

TT2345-01GB

LED indicator descriptions (default setup)

LED Text |Function Colour |Constant off |Constant on Blinking
L1 gAn’\Il_%pSn Green Please see below and optionally the DS303-3 standard
L2 Motor moving |Green Motor not moving Motor moving -

L3 Motor in Green Motor not in position | Motor in position }
position
ERR CANopen Red Please see below and Please see the DS303-3 standard
error LED
PWR Power Green Power is not applied. | Power is applied to both -
motor and module.
Only MIS17x and MIS23x:
The LED will lit red constant-
ly if the supply is too low.

L2 to L3 can be configured to show the status of a almost any single bit from a user de-
fined register. Please see FlexLEDSetup |, page 191 for the details.
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2.11

LED indicators using Ethernet

2.11.1

Indicator LED’s - description for products with Ethernet.

The MIS motors offers optional 6 different Ethernet protocols.
These are:

- EtherCAT

- ModbusTCP
- Profinet

- Powerlink

- EthernetIP
- Sercoslll

This manual do only cover description of how to connect.

Concerning LED indicators, software and protocol setup and usage please consult a sep-
arate manual that can be found at www.jvl.dk using this link: www.jvl.dk

The LED descriptions are in the chapters “Commissioning” for each protocol.

52 JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS|17x, 23x, 34x, 43x


http://www.jvl.dk/files/pdf-1/user%20manuals/lb0056gb.pdf
http://www.jvl.dk/files/pdf-1/user%20manuals/lb0056gb.pdf

3 Hardware None-intelligent products

JVL have a range of stepper motors with an integrated stepper driver (none programma-
ble) that are cost effective and easy to use.

JVL also offer a range of stand alone stepper drivers in the working range 3 to 9 ARMS
output current and 24 to 150VDC supply.

Please contact your JVL distributor for further information.
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Using MacTalk
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4.1 Using the MacTalk software

Setup save/open System control Error Handling Motor status
The complete setup Use these buttons to save data Use these fields to define error This field shows the
can be either saved permanently, reset the motor etc. limits for the position range etc. actual motor load,
or reloaded from a / position and speed etc.
: & MiacTalk - Noname. (E=8 EcE ==
file using these s Motor e Seup Updates Help Run status
buttons
.8 e fo- % 8 Status of the motor.
open swe | swemmotor Resstposion Ciwemo  Resstmor itersen  STORmota The supply voltage,
Startup mode [ serial port - [compart: 1 ~[Baug: 19,200 ~[otor Address: al | tempere etc.
The basic functionality Won |10 Sotup | Rogiters | Advanced | EvenLog | Toss | o
- — or bnding Inputs
of the unit is LD

The status of the digital
and analogue inputs
are shown here.

setup in this field.
Profile Data - -
All the main para- —
meters for control-

ing the motor behaviour
are setup in this field.

1000 2
00 [2 Outputs

The status of the outputs
are shown here and can

be activated by the cursor

3,00 £
0,75 £
s [z
Errors

If a fatal error occurs,
information will be
displayed here.

Driver Parameters
These fields are used
to define standby and
running current.

Warnings
Gear Factor Warnings are shown
The gear ratio can here
be entered here Help Line
A Left area:
MOtI?n Parameters MISH) Werson A M0N0 0 € If values entered are out-
The dlstanse the motor I side their normal values,
has to run is entered here Zero Search Under voltage handling Communication errors are shown here.
All the parameters Setup how motor should The actual address of the Right area:
regarding the position react if supply voltage is motor can be entered here  Here it is possible to see if
zero search can too low a motor is connected, the
be specified here. TT2145GB  type, version and serial no.
4.1.1 MacTalk introduction
The MacTalk software is the main interface for setting up the MIS motor for a specific

application.
The program offers the following features:

- Selection of operating mode of the MIS motor.

- Changing main parameters such as speed, motor current, zero search type, etc.

- Monitoring in real time the actual motor parameters, such as supply voltage, input
status, etc.

- Changing protection limits such as position limits.

- Saving all current parameters to PC.

- Restoring all parameters from PC.

- Saving all parameters permanently in the motor.

- Updating the motor firmware or MacTalk software from the internet or a file.

The main window of the program changes according to the selected mode, thus only
showing the relevant parameters for operation in the selected mode.

The following pages describe the actual window for each mode and how the parameters
affect MIS motor operation.
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4.1

Using the MacTalk software

4.1.2

Toolbar description
The toolbar at the top of MacTalk contains the most commonly used features.

MacTalk - Noname

Files  View Offline eRxP  Setup LUpdates Help

. 8 & L % & & O =

Open Save Save inmokor  Reset position  Clear errors Reset mokar Filter setup STOP maokor AutoScan

Open
Opens a setup file from PC and downloads the setup to the motor. If no motor is con-
nected, the setup is shown in MacTalk and can be edited and saved to the PC.

Save
Saves the actual setup from the motor to a file. If no motor is connected, the actual off-
line settings (including module setups and program) are saved.

Save in motor
The complete actual setup in the basic motor will be saved permanently in the flash
memory. If the motor is powered down or reset, the saved setup will be used.

Reset position
Resets the position counter to 0. The content of the position counter can be monitored
in the right side of the main screen as “Actual position”.

Clear errors
Clears all the errors (if any). Please note that if an error is still present, the motor will
remain in the actual error state.

Reset motor
Reset the motor. Same as performing a power off / on operation.

Filter Setup
For specifying the filter setup of the analogue inputs.

STOP motor

Stops the motor immediately using a controlled deceleration ramp and puts the motor
into passive mode. If a program is present this is stopped as well.

This button shall be considered a functional stop button and is available using the
keyboard shortcut F8.

Pressing the “Stop” button will immediately stop the motor by changing the currently
running mode to “passive” using a fast controlled deceleration curve.

Using a quickstep motor or a module that enables the user to execute RxP programs this
execution is also halted to prevent the motor from starting up if a startup-mode is setup
from a program.

Warning! Do not consider this button as an appropriate Emergency stop. Al-
ways fit an Emergency stop circuitry to your motor setup.

Auto Scan
If the actual COM port is not known or the motor is setup with an address different from
default the Auto Scan feature can help finding the motor(s).
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4.1.3 Saving or opening a setup file to/from PC
The complete motor setup can be saved to PC or . —
opened from PC and transferred to the motor. MacTalk - Moname
Saving and opening a file over a network is also possible. Files Motor eRxP  Setup
The setup files use the extension MAC. G Open 1 i
By default, the setup files are saved in the same directory B Save
. . . . . Save
in which MacTalk itself is also installed. Save as
Other directories can be selected. S e
eQOpen » =
Reqgisters | ¢
Exit
°] Paslsive [/] star
1 Welocity
) Position
In case a motor is present and a PC file is opened the user is prompted for keeping the
connection or going offline and displaying the file-content.
The following message box appears.
Warning
The selected filedata is about to be kransfered
ko the mokor and existing user data in the maotar
will be overwritten
Conkinue with transfer?
e
/A‘ ’L\ TT2264GB
Transfers Data to the motor Going off-line and displays
and displays the data in the data in MacTalk
MacTalk afterwards
If the user decides to go offline the following text box is presented.
Infarmation @
i . 1 The motor will now be disconnected
WY and the userdata can be edited
~ without changes in the motor
TT2389-01GB
Pressing “OK” disconnects the motor from the PC-application and all data can be edited
without any interruption in the motor.
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The following MacTalk view is presented.

MacTalk - C\Users\me\Desktap! dema.mac E=REsE ==
Files Motor eRsP Setup Updates Help
@ l ! }7 ﬁ i ’ WiecTalk Version: 1.70.027
Open Save Savenmotor Resetposion  Clearemors  Resstmotor  Fltersetup  STOPmotor  AutoScan
¥
| Serial port - | lcomport: 1 - [pauet: 19,200 - [wmotor address: 4l -] YaSotus
Motar status
Main  1j0 Setup | Registers | Advanced | Tests | eRxP Active mode Passive
Actual velocky 000 RPM
Startup mode ) tartup mode V"‘E"W handing Actual position 55395 Counts
(=i el e © Colts Encoder pasition 888398 Counts
= :E‘”:'W Feml ® @S Abs. Encoder position 198030 Counts
ostion Fallow error 0 Counts
Gear Pasition limit max (] Counts Run status
7 Profile data . Error deceleration 10000 RPMjs i" ghyi FEsHEm
Max velocity 30000 -5 RPM N Pastien
. Min bus voltage 15 iolks
Start velodity 10.00 RPM
= Disable error on travel it
R 1000 (5 Bl Enable position s wEhout memor
. P Y Bus vakage (P+) 24 Volts
Deceleration 0 RPMfs 7 Zero search Temperature w2 oc
Zero search mode Disabled e Inputs
%7 Driver parameters e —— P! )
Running currenit 0.8 ARMS Use index after zero search 87654321 002¥ls
oD EEE 00zvds
= Zera search position 0 Courts
Standby current 0.75 |2 ARMS Outputs
Standby tine S0 |2 ms PRGN = e 876543201
Zera search timeout 0 ms sssEEbee
External Encoders 0 Counts
7 Undervoltage handing External Encoder Velocity 0 Countsis
V| uUndervolage - Set error bit [=Errors
Undervolage -3 Stop contralled and go to passive [> Warnings
Undervoltage - Set velocty to 0
p——— ¥ MIS340 Motor not connected
Mator address 254 [ Goonine |
i
.
TT2390-01GB
Warking offline... Press the 'Ga Online’ -buttan to re-establish communication with the matar

As seen in the bottom info line, the motor is disconnected and the file data is currently

present in Mactalk. To re-establish communication with the motor, simply press the

”Go Online” -button and if any data has been changed a warning box appears enabling
the user to save current data before re-establishing communication with the motor as

this will overwrite existing data in MacTalk.

If data is changed in MacTalk the user is warned that current data in MacTalk may be

overwritten and needs to be saved. The following warning box is presented.

Warning!

A new motor has been detected and all userdata
in MacTalk will be overwritken with maotordata.

Do vwou wish bo save current userdata in MacTalk?

| Yes | [ Mo

TT2328-01GB

Choosing “No” will immediately upload all motor data, pressing “yes” will save all data

in the open file.
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4.1.4

4.1.5

Main Screen

a) This field shows
the register values
in the controller

b) Here it is possible to
key in new values. After
pressing enter the value
will be transferred to the
motor and thereafter be

B MacTalk - Noname
Files Motor cRP Setup Updates

Open save

Save inmotor _Reset postion

Help

Clearertors  Resetmotor _ Fiter setup

STOP motor

AutoScan

[ el port

- [comport; 1 - [paud: 19.200

~ [Motor address: al

)

Wein |10 50up | Regeters | Advanced | Event og [ Tests [ oo |

WacTalk Version: 1.70.027

¥ staus

Motor status

Startup mode
Passive Startup mode
Velocity
Posiion

© Gear

7 Profile data

Ma Velocity 100.00 £

Start velocity 10.00 5

Acceleration 1000 [

Deceleration 0

7 Driver parameters

Runring current 300 [£

Standby curent o075 £

Standby tine s00 £

7 Gear factor

Input 2048

utput 403600
ameters

Positian eaea%8 2

Attty
7 Error handing i
ol arns . s papostin
Posttion limit min 0 Counts N"T Encoder position
v
ostion i . s s
n— 1m0 s e e
o o
- s vas
o
st e cn vl
RPMfs. =]
[T —r— I
RPMjs | 7 Zerosearch Eete
P o
ARMS [ Use index after zero search g76543 21
Zero search position o Counts ooeeeees
ARMS, Outputs.
[ e rp—— E o 7 ee a1
Zera search timeout 0 ms cssseEes
Sl s
Puses | Autocarection ol e vty
s | P indow 2000 s s
Autocorrection velocity 000 £ R P>Warrings
[P S — : s
setingtie betweenraties 100 s ¥ mszs0an com
7 Update theInPhysiaPosion b ooy
7 tndervchage handing
Zndervolage -> et etr b
£ undervolage-> topcotrled and o o passve
Flundervokage -> et velcky ta 0
Conmicaton
o s o

MIS340 (Version V4.00.00070,5N: 1) Connected

Active mode Gear

om0 ReM
888398 Counts
888398 Counts
198106 Counts.

55 Counts

24 voks
2 e

.02 vols
0.02 Vs

Counts
Counts/s|

TT218268

read again from the controller

and be shown at point a.
Because of digitalizing of
the keyed in value, the
returned value in a) can be

different from the value in b).

c) By pressing the unit field it is possible to change between internal unit in the control
ler and the unit shown to the user.
E.g. If user unit for current is ARMS and the internal unit is 5.87mA (300ARMS cor-
respond to 51| units.) Not all registers have different internal and user unit. Speed

for example is alway specified in RPM.

1/0 Setup tab

Active level for the |/Os
can be chosen to high or
low on inputs

Dedicated Inputs
Selection for Inputs

HM, NKL and PL

An external encoder can
also be selected here and
defined as either quadrature
or pulse/direction type.

Selection if it shall
be Inputs or Outputs — |

Dedicated Outputs

Selection for outputs ”In position”,
”In Physical Position”, "Error”
output. It can also be selected

if the pulses generated shall be
used internally, externally or both
and which output should be used
for pulse and direction signals

S VacTal - oname e
Fies Motor P SetupUpdatesHelp
oo b e eomen N S ot e |
| ol port B e T ¥ St
an | 105 gsters [ Advanced [ Event Log [ Tsts | oo o Goar |
T iisiousus omsksdinpss vy o
101 v - it o< o ey
I T - External Encoder [ma‘,\.d v] Ticoder pasiban 196090  Counts
e o
103 acvelee Bhow I — e
108 satvele ) Negune ko e ) Pt I
105 Active level oh _~ Poskive Ik input Dsabied_~)
- = 7 Dedicated Outpts - -
106 havele b ) DEt s )
107 Active level [High ~ r us voltage (P+) ioks.
) nphysia ostion [osmtied -] oo 04 oy
108 Aol ) e~ oss
101 Type. ot~ — 87654321 0oV
gow o thcs LabasRdd Crve
02T e Tt e e s n s
1031 o~ 1101 Do kr i AT Prre
toste e 3) o2t ot ks i Sesuvs o
oot o D gt st External Encoder Velocky 0 Countss|
o 1104 Digkal npt Fier enabled i
forv) 71105 igkl otk Fier el Ko
108Dt ks i
107700 o)
& e o] 107 otk it ol
181 o) 108Dtk ke eted I
ArEss MIS340 (Version V4.00.0007p,SN: 1) Connected

Input filters
Here the filter for the
digital inputs can be selected.

Filter time constant can be adjusted here.
The same value is used for all inputs if filter
inputs are enabled.

Selection of Inputs for
HM, NL and PL

Selection of output for
In-Position and Errors

Status of the inputs *)

Status of the outputs

*) The analogue value of certain inputs can be read. Click at the input lamp and the ana-
logue value will be shown. The upper value is the actual value and the lower value the
filtered value.
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4.1.6 Register Screen

& MacTalk - Maname

Fils Motor eRxP Setup Updates Help

.8 & L
Open T s ‘ Saveinmotor Resstpostion  Clearsmors  Resstmotor  Flkersstup  STOP motor

|8 Serial port - |compart: 1 - [Baet: 19,200 - [mator address: a1~
Main | 1/ Setup | Registers | advanced | Event Log | Tests | eRsp

7 Posttions 7 Acceler ations

Position 1 (P1) 0 Counts | Acceleration 1 (A1) 1000 RPMYs
Position 2 (P2) 51 51 Counts | Acceleration 2 (82) 1000 RFMs
Position 3 (P3) 15153 15153 Counts | Acceleration 3 {A3) 1000 RPMYs
Position 4 (P4) [ Counts | Acceleration 4 (a4) 1000 RPMYs
Position 5 (PS) 112777 Counts  Runring currents

Position & (PE) 0 Counts et ] g 00 [ AE
Position 7 (7) 9 Qs Current 2 (T2} 3.00 = ARMS
Position & (P8} o Counts EEEBIGED s RS

IS Current 4 (T4} 3.00 = ARMS
Velocity 1 (¥1) 100 RPM

veloity 2 (v2) 100 RPM

Welocity 3 (w3) 100 RPM

Velocity 4 (v4) 100 RPM

Weloity 5 (¥5) 100 RPM

Velocity 6 (v6) 100 RPM

velncity 7 (v7) 100 RPM

Welocity & (v8) 100 RPM

TT2391-01G8

MIS340 (Version V4.00.00070,5N: 1) Connected

oy

Autascan

fole ==
MacTalk Version: 1.70.027
¥ Status
Motor status
Active mode Gear
actual velocity 000 RPM
Actual postian 633398 Counts
Encoder position 639398 Counts
Abs, Encoder position 198106 Counts
Fallow error 0 Counts
Run status
In phys position
In Position
Bus voltage (P+) 24 Wolts
Temperature @2 e
Inputs

67654321 D02vs
SONEEEEE oo0zvis
Outputs

87654321
Seeeeew
External Encaders
External Encadsr Velocity
[=Errors

[z Warnings

=

Counts
Counts/s

E

¥ MIS340 on COML

These registers can be used with FastMac commands. For example, the motor can run
to position P2 using velocity V2, acceleration/deceleration A2, running current T2, using

only a one byte command.

These values are not updated automatically. To update, place the cursor at the specific
register value to the left of the box for new values, and click. Otherwise they only update

at motor reset or power up.
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a4.1.7 Advanced Screen

If it is desired to run the motor in the

. . . . MacTalk - Noname
opposite direction it can be done by Files Motor efoP Setup Updates Help
marking “Invert motor direction”

Open o Save Save ln.mutm Reset position  Clear errors Reset motar Filter setup STOP mo
When this field is marked the motor |8 serial port - [comport: 1 ~ [Baud: 10200 ~ [motor address: A~
runs to the AP (Actual position) from Main | 1j6 Setup | Registers | Advarced |Evert Log | Tests | oRxP

the encoder position when the motor TIEDET) Fastic | Special command
nvert motor direction! Command 0

goes from passive to position mode /|t envor synchronize 551 encoder value Command = 321 for ssmple
7 Program 551 Encoder value 0 Courts
|| [7]oonit stark program st power up 7 551 Encoder setup

|| vzerasearcn Number of Data bits 2 Bits

Change direction on position it

Remove the mark in this field and the

. 351 Clock frequency 10  10kHz
motor will start the program at start-up Find oppostee side of sensor
Use position imit input s sensor Prepare time (Clk to Data) 100 us
T ERED Waittime 4 us
7 Communication
Group 14 0 Max. sample deviation 100 Cournts

Zero search options can be selected here

Number of Semples [2samples  ~
) ) ) R Rt o
It is possible to have a certain number

R .. V| Disable interrupt when reading 551
of motors doing the same by giving GRAY Conversion Mo Canversion -

them the same group id. 7 loszd loop setings

Enable closed loop
Enable currert control
Alowable overspeed (0-100%) 0 %

Transmit delay

Baud rate

Follow error before overspeed 5000 Counts

Absolute position backup at power lass

Acceptance Count 100 Times
Acceptancs voltags 18.0 [£ wolt
Save valtage 150 15 valt

Walue of P_IST after powerup
PIST=0
Absalute Singleturn Encader
T12184GB ® Absalute Mulbburn Encoder

4.1.8 Test Screen

MacTalk - Moname

Files Motor eRxP Setup Updates Help

= MacTalk Yersion: 1 70.027

k<

Saveinmotor Resstposkion  Clearerors  Resstmotor  Fitersetup  STOPmater  AutoScan

QOpen Save
| serial port - | leamport: 1 - [paust: 19.200 - |wator adcress: sl - CREET)
Mator status
Main | 1JO Setup | Registers | Advanced | EventLog | Tests | eRxP Active mode Gear
Actual velocity 000 RPm
Actual position 888398 Counts
Encoder position 888398 Counts
Abs. Encoder position 198106 Counts
Follow errar 0 Counts
Run status
In phys position
In Position
Bus voltage (P+) 24 Volts
Temperature R °C
Zero search SensorfStop position V.5 Index position Inputs
h el 87654321 0.02 Waks.
The circle lustartes & motor rev $66eEE8s tnion
P T | Output

‘Adjust the external zero search sensor . 7“ DE“ ’; es21

or mecharical zerc point Lt the cicle

i in the green range. SeEoEeEe

HOT vald For Index -zera sesrching External Encoders 0 Courts
External Encoder Velocky 0 Countss

Acceptable range art zer0 seardt > Errors

B unacceptabls rangs [> Warnings
O Sensor/Stop postion
B Index posiion (1 per rev.)

¥ MIS340 on COM1

TT2393-01GB

MIS340 (Version V4.00.00070,5N: 1) Connected

This screen is used for adjusting the Zero search sensor to the correct position when us-
ing the index pulse of an encoder. The index pulse should be in the green area. If not, the
sensor has to be adjusted.
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4.1.9

Scope Function
This function is not available yet!.

Mo | U0 Sehp | Roghten | Achanced | Tese  Scc0e | Progranemn|

Sespe fpeiminany i i s 53 s deveopirs]
dta 5

Sangind ey =]
T 00 m Z0wesn

P GOAFM | B RPMIGH
et s 000 Courtr | | 100l

cope 21 |

status
[P
e Foito
e vilozhy (N
g pocton 0 Couis

Burvolage 25 e
Targassiun L

gt
BTE54321 Do6vak

Dupuis
87654321

Eutemal Ercoces 11
Eutemal Ercosesvebscny 0 Courds
Eners

Thig type
™ Single move Dictanca | 10000
" Forwad and backmard mone Man distance | 5000000

o Manual

" Fegster condlion

[12-Achalveocty =] [» =] [0 RFM
© Bilcondtion  npostan =] Hih & Low
-~ )

Time

Samples |512 j Total zample tme 512 mz

Trigg pairk sehup:

« 0
Time before 0mz Time after 512 ms
Charrels
Channel 1 |12 - Actual velosity - (5 S
Channed 2 |10 - Actuad position - Color,.,
Channel 3 |Nene - Codar...

Channel 4 |Mare - Cofar...

Countz

Courils

[~ Edgetngged
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4.2 How to update MacTalk

MacTalk can be updated directly from the internet at any time. It is recommended always to use the
latest version of MacTalk since it support the latest features and bugs may have been found and cor-
rected. Below is shown how to make an update of MacTalk.

Step |

Choose the Update MacTalk in the Updates menu. Fle Ven Motor Programming Setup | Updates Help

= ; A S Update Firmware...
' " M L8 $ v Update Ma

Open Save Savein

I 10 Setup | Redisters | Advanced | Tests | Proarammina |

Step 2 x|
MacTalk will now check if newer version exist Rielease notes: Cunent MacTalk version: 1.49
. PR — Yersion 1.50 Build 49 =
on the JVL server. If a newer version exist it New faatures and Improverments: 2]
will automatically be downloaded and the release - Now supports Ethemet connection to the MACI0-Exx Ethernet
EthernetlP and ProfiNetis supported. For more details please
notes can be seen in the window. find the Ethemnet module manual on waw.jvl.dk.

- Now supports the embedded nanoplc feature in the MACA00-h
This feature requires firmware version 2.05 or greater

and either the MACI0-841 or the MACOD-Px-module.

- Now supports the MACIO-Ebx (tModbusTCF) -module.

- FxP register lists are updated to include all registers in the MAﬂ

Status

s from the Internet
ible 11

Download progess

Download & Install | Close |

e MacTalk Updater X
Step 3 x|
Press the Download & Install button to download Release noles: Eunent MacT sk version:_1.43
— “ersion 1.50 Build 49 =

the selected latest MacTalk. MNew features and Improvements: :I

H : - MNow supports Ethernet connection to the MACI0-Exx Ethernet
The progress counter will now rise from 0 EthemetlP and ProfiNet is supported. For more details please
to 100%. find the Ethernet module manual on www.jul.dk.

- Now supports the embedded nanoplc feature in the MACA00-h
This feature requires firmware version 2.05 or greater
and either the MACO0-B41 or the MACD0-Px-module.

- Now supports the MACO0-Ebx (ModbusTCP) -module.

- FxP register lists are updated to include all registers in the MAﬂ

Status

Downloading release notes from the Intemet
New MacT alk version avaible I

Download progess

Step 4 x
When the download process is finished, the status

shows “UPthe r eady " H;Ec;;rv\:iﬁr:.:; ::Isods:vﬂ;aéﬂ';dnew version will start in a few seconds
Press “OK” in order to start the new version
of MacTalk.

Annuller |

Step 5
File View Motor Programming Setup Updates Help ( MacTalk Version 1.5043

After MacTalk have restarted the version number . - :

of the new MacTalk can be observed in the top o - ié o J—/ ?ﬂ 3
Open Save Savein flash Resetposition Clear errors  Resetmotor |

of the screen. [ #8110 Setup | Registers | Advanced | Tests | Programming|

TT2342-01GB

The complete update is finished !.
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4.3

How to update the motor firmware

The firmware in the motor can be updated directly from the internet at any time by using

MacTalk.

It is recommended always to use the latest version of the firmware available for the actual
MIS motor used since it will contain the latest features and bugs may have been found
and corrected. Below is shown how to make an update of the firmware. Notice that the
screen dumps below is based on the update of a MIS34x but could be any other size of

MIS motor.

Step |

The firmware update will erase the existing user
setup of the motor. Use the Save button to save
the existing setup before updating the motor.
Then choose the Update Firmware in the
Updates menu.

Step 2

The first list shown is only the newest firmwares
related to the actual motor connected.

It may also contains encoder and/or Ethernet
firmware if these features are present.

To see all files also older versions enable the
checkbox “Show all files”.

Select the desired firmware, «SMCxxx firmware».
Press Start to download the selected firmware.
The progress counter will now rise from 0

to 100%.

Step 3

When the download process is finished, the status
shows “Done”.

Step 4

The on-line information shown in the lower right
corner of the MacTalk main window will now
show the complete type of firmware and version.

The firmware update is now fully completed.
Please remember that the settings of the motor
is set back to default. But can be reinstalled by
opening the user setup file made initially in this
opdate sequence.

8 MacTalk - Noname

File View Motor Programming Setup | Updates Help MacTalk Version: 15045

G /e
Open \ save
Main | 1/0 Setupl Heglstelsl Advam:edl Tests | Plogrammmgl

Firmware Update x|

Select fimware [V Show all files
Hardware

MACOD-FSx Fimware MACODFS:
SMCT5 312 SMC75/MI523x

SMC75_CAN 312 SMC79/MI523x
SMCES fimware: 2,00 SMCB5/MIS345/MISA3x J
SMCES firmmware 114 SMCBS/MISIdx/MISA3x
SMCAS firnware 112 SMCAS/MISIdu/MISA3n
SMCES fimware (reed test] 10 SMCA5E/MIS34x/MI543%
MACODAMIS34-El EtherNetlP 324 MACOOHE 2 LI

Cunent varsior: 1.14
Loading version: SMOB5 firware Yersion 200
Status. Transfaiing (24%)

View Relase notes: Abort Start Exit
[
zl
Select fimware [ Show al fies

Narne [ Version [ Hardwars [=]
MACO0-FSx Firware 202 MACDDFSx
SMC75 a1z SMCTEMISZIn
SMC75_CAN a2 SMCTEMISZn
SMCES fimware 200 SMCESMIS 3n/MIS 43 J
SMCBS fimware 114 SMCES/MIS34x/MIS 83
SMCES fimware 1.12 SMCEE/MISHn/MIS 43
SMCES fimware (reed test) 1.01 SMCES/MISHn/MIS 43
MACOD/MISHEI EtherletiP 324 MACDDE e =l

Cunent version: 114
Loading version; SMCEA fimware Yersion 2.00

Status: Done

View Felase nates Aot Stat Esit

TT2343-01GB

Hint!: Some older products may not start after pushing the “start” button showed above.
If this is the case simply switch off power wait 5 seconds and reapply power. The update

should now start.
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4.4

How to update the encoder FW [ony mMisooc--H3/m4]

If the motor has the H3 or H4 (absolute multiturn encoder feature) then the firmware
can be updated directly from the internet very easy at any time by using MacTalk.

It is recommended always to use the latest version of the firmware available for the actual
MIS motor used since it will contain the latest features and bugs may have been found
and corrected. Below is shown how to make an update of the encoder firmware.

Step |
. . MacTalk - Noname
The encoder firmware update will erase the Fies oo _ee_sep —
existing user setup of the motor. Use the Save A I o
g p . s . E V\ g Update MacTalk Josition C\eargnrs Resgzmv m:
button to save the existing setup before updating [ LTt
the motor. Then choose the Update Firmware in i e e e e e e
the Updates menu.
Step 2 Fimuare updte )
The first list shown is only the newest encoder Soectfimere (9] show a les
" Name Wersion Hardware n
firmwares related to the actual motor connected. e —— an . wacmee
H H SMCBA/MIS34x encoder firmware 260 SMCES Encoder
It may also ContaInS main and/or Ethernet SMCB5/MIS34x encoder fimware 240 SMCES Encoder
H SMCBA/MIS34x encoder firmware. 230 SMCES Encoder
ﬁrmware If these features are Present' SMCB5/MIS34x encoder fimware 220 SMCES Encoder
To see all files also older versions enable the B o fimeare, W ST -

Current wersion  Encoder MCU Wersion: V2.5

checkbox “Show all files™. i

. X Loading version SMCES5/MIS34x encader firmware Version 2.50
Select the desired firmware, «<SMC... encoder Stous Trenslerng 7%
firmware». Press Start to download the selected View eesse noles| [ abor Stat B
firmware. The progress status counter will now
rise from 0 to 100%.

Step 3 Firmware update )
When the download process is finished, the status || Z2=fmee ) show o fies
« - Name Wersion Hardware =
shows “Done”. MACOD/MIS 34-EL Powerlick, 310 MACOO-E s
. SMC8E/MIS34% encoder fimware 250 SMCB5 Encoder
If the download process for some reason did NOT | | sucemsimoncodeifmuae 240 shiCes Encods
. . . SMCBEMIS 34 encoder firmware 230 SMCB5 Encoder
start/succed start from step | in this guide but SMCESMSasencoder fmwre 220 SMCES Encader
o o SMC8A encoder fimware 1.80 SMCB5 Encoder
switch off power until the «Start» botton have B PR o Smens z
. . Current version  SMCB5/MIS34% encoder firmware Version 250
been activated and then switch on power. N
Status Dane
Step 4

The on-line information shown in the lower right
corner of the MacTalk main window will now
show the complete type of main firmware

Hardware revision: 1.05

and optionally the ethernet firmware version —— T T T = e e 5
X . . . . (15340 (Version 2.08 SN: 140692) MACD0-ELx (Powerlink V310 ) Conn=dyed MamurmoresroltagerT00 Vot
(if ethernet is present) including version. ~_ — Hormummeter et S04 1S

- — - Selected Comport: COMI6

The encoder firmware version is shown by
placing the mouse curser at top of the motor
for a short while.

TT2349-01GB
The firmware update is now fully completed.
Please remember that the settings of the motor
is set back to default. But can be reinstalled by
opening the user setup file made initially in this
opdate sequence.

Hint!: Some older products may not start after pushing the “start” button showed above.
If this is the case simply switch off power wait 5 seconds and re-apply power. The update

should now start.
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4.5 How to get SW/HW motor info

Place the mouse curser in this field and the
motor information box will show up

| |Undervoltags -= Stop controlled and go ko passive
[TlUndervoltage -= Set velocity ko 0

Communication
Motor address 254

7 Warnings
¥ MISE5Z on COMIL

Mo FxP program in the motor \

Motor information

Firmware checksum: 0x000D3LBT
FPGA Checksum: 0x0000ELE L
Bootloader version: 1.02

Hardware revision: LOL

Encoder: Mot installed

Maximum bus valtage: 100 Valt
Maximurm motar current: 6,004 RMS
CanOpen: Mo support in hardware

MIS232T3EPH266 (Version V4.0 L0007 L, SN: LTL*T} MACO0-EPx (ProfiNet V3.22.542 ) Connected

Selected Comport: COML T

Info about which motor type and options that is |
connected with MacTalk - Also the serial number Info about SW and HW

is monitored here setups in the motor.

Description of contents in info box Description

Unique identifier for the installed firmware part 1.
The firmware can be updated with MacTalk.

Firmware checksum

FPGA checksum Unique identifier for the installed firmware part 2.
The firmware can be updated with MacTalk.
Bootloader version The program that handles firmware updates. The

bootloader itself is installed during manufacturing.

Hardware version The version of the controller/driver. All hardware
Note: versions supports the documented features in this
Internal controller SMC66 is used in MIS17x and MIS23x. manual except SMC85 (used in MIS34x and MIS43x)
Internal controller SMC85 is used in MIS34x and MIS43x. where that have been updated between version 1.05
and 1.07 (version 1.06 do not exist)

SMC85:

1.05

1.07

H2 encoder is 10 bit and
does not support closed
loop.

H2 encoder is 10/12 bit
and supports closed
loop.

H4 encoder option
available.

Event log and actual
position are saved in
flash at shutdown. If CVI
drops too rapid, the
informations are not
saved.

Event log and actual
position is saved every
second and can be
monitored in MacTalk
during motor operation.

Limited memory for
future improvements.

Increased memory for
future improvements.

Only external brake is
available.

Both external and
integrated brake can be
mounted.

SMC66 From version 1.01 has the same features as

SMC85 1.07.
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4.5

How to get SW/HW motor info

Absolute multi turn encoder installed

The absolute multiturn encoder option H3/H4 is
installed.

Encoder: Not installed

An H2 encoder is not installed. Therefore the motor can
only operate in open loop and will not be able to correct
the position in case the motor is stalling.

Encoder MCU Version

The absolute multi turn encoder firmware version, can
be updated with MacTalk.

Maximum bus voltage

The limit where the “Over voltage” error bit will be set.

Maximum motor current

The maximum motor Running and Standby current is
defined by this value.

CANopen

An option which can be installed during the
manufacturing.

Selected Comport

The actual serial com port the motor is connected to.
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5.1

Setting up the motor current

The current supplied to each of the step motor’s phases can be adjusted for standby and
running currents by changing the values of standby and running currents under “Driver
parameters” in the MacTalk program. The register is also accessible in general through
the serial interface.

MacTalk - Noname
Eiles View Offline gRxP Setup Updates He
.9 &
Open Save Save in motor R

» Communication settings -Click to expi

I/0 Setup | Registers | CAM Setup | Advanced | :

Startup mode

@ Passive [¥] change actual mode

() Velocity

() Position

() Gear

7 Profile data
Max Velocity 100,00 [ RPM
Start velodity 10,00 RPM
Acceleration 1000 = RPM/s

%7 Driver parameters

Running current 3.00 ARMS

Standby current 0.75 ARMS

L ET IEE

Standby time

TT2511-01G8

The electronics automatically switches between the two currents by detecting the pres-
ence of step-pulses. If a rising edge is detected at the step-clock, the “Move current” is
selected. If no rising edge is detected during the period specified by “Standby time” at
the step-clock input, the current is automatically switched back to “Standby current”.

Values for the two currents are typically adjusted so that the Operating Current is signif-
icantly higher than the Standby Current, since the motor must be supplied with more
power to drive its load during acceleration and constant operation than when it is sta-
tionary.

5.1.1 Standby current considerations
The main reason for having the Standby current setting is to optimise the heat produced
by the motor.
Having a suitable standby current will make sure that the motor do no loose position but
also make sure that the motor is not producing more heat than necessary.
A typical setting of the Standby Current typically is 30-40% of the Running current.
Normally the motor do not need to produce any significant torque during standby and
therefore it makes sense to lower the standby current.
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9.1

Setting up the motor current

5.1.2

5.1.3

MIS23x Current and torque relation

Standard torque versions

High torque versions

MIS231Q | MIS232Q | MIS234Q | MIS231T | MIS232T | MIS234T
or or or or or or Unit
MIS231S | MIS232S | MIS234S | MIS231R | MIS232R | MIS234R
Standby Current [0-6000 0-6000 0-6000 0-6000 0-6000 0-6000 mA RMS
Running Current |0-6000 0-6000 0-6000 0-6000 0-6000 0-6000 mA RMS
Holding Torque |0-1.2[170] |0-1.9[269] |[0-3.0[425] 0-2.5[xxx] Nm [Oz-In]

MIS34x and MIS43x Current and torque relation

MIS340 MIS341 MIS342 Unit
Standby Current |0-9000 0-9000 0-9000 mA RMS
Running Current |0-9000 0-9000 0-9000 mA RMS
Holding Torque |0-3.0[425] |0-6.1[863] |0-9.0[1274] Nm [Oz-In]

If a MIS232 motor is used and the current is set to 6000 mA, the motor will be able to
deliver a torque of 1.9 Nm at low speed. If the current is set to 3000 mA, the motor will

be able to deliver 0.85Nm.
In other words the torque produced is proportional to the current setup.

See also Run_Current, page 155 for information about Running Current and Standby Cur-
rent, page |56 for information about Standby Current.
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5.2

Auto Correction |onyMisco-H2HIHI-

5.2.1

Position "Auto correction”

This feature is only active when the motor is in Position Mode. Also the function is only
active if the motor is equipped with one of the encoder options -H2/H3 or H4.

The function can be called a semi-closed loop feature since it do only correct the motor
position after a move have been done or tried done and not dynamically during a move
like closed loop will do. See also Introduction to closed loop operation., page 76

The auto correction feature can be useful to assure that the motor reach its target posi-
tion. The feature will take effect if for example the movement was physically blocked,
the torque of the motor was insufficient, or a bad value for start velocity or acceleration
were used. It might also be used to handle occasional mechanical oscillations.

“Auto correction” - basic function

The auto-correction feature is only used when the motor has stalled and not reached its
final target position within the given position window.

Each time the motor has done a movement the "Actual position" counter and the "En-
coder position" counter is compared.

If the difference without sign is within the value specified in the "In position window" as
shown below no further action is taken.

If the difference is larger than the value in the "In position window" the motor will try to
correct the position by doing a new motor movement. The "Max number of retries" is
the number of times the motor will try to correct the position, and the "Settling time be-
tween retries" is the time the motor will wait between each retry.

The AutoCorrection system will first wait (unconditionally) for a certain time (settling
time) to allow the initial movement to settle mechanically before testing for the target
position. It will then attempt a normal movement, using the same values for velocities and
acceleration as the movement that failed. It will continue until the encoder position is
within the target window, or the selected number of retries has expired.

Note that AutoCorrection will only start after the value of the Position (P_SOLL) register
is changed. In other words, changing P_SOLL (not just writing the same value again) will
reload the maximum number of retries and set the Auto Correction Active status bit.
The Auto Correction Active status bit will remain set until either the position is within
the target window or the max number of retries has been exhausted.

Also note that if the motor is used to control other motors by sending out the pulse and
direction signals on digital outputs, any extra movements caused by AutoCorrection will
send out additional steps to the other motors.
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5.2 Auto Correction [Only MiSsooe—-H2/H3/Ha-—

5.2.3 Setup with MacTalk

Following parameters are available in MacTalk.

- a @ & D

2set position Clear errors Reset mator Filter setup STOP mok

ort: 1 vIBaud: 19,200 leabDr’ Address: all v|

osts | ek | Absolutc cncoder

7 Error handling

Follow errars o Caunts
Position lirit min o Counts
Prsitinn limi- may n ks
Error deceleration 10000 RPMjs
Min bus volcage 15 wolts

Disable error on travel limit
Enabla pacition limits without memory

s +F Zero search
Zero search mode Disabled -
] Usiz it aller zeru search
Zero search position a Counks
= . .
’ An autocorrection after end movement is
Zero search velocity -E0 RPM . .
performed if the difference between the
Zero search Hmeout ® s actual position and the encoder position
s 7 Aukocomection is more than the value specified in this field.
In position window 20000 Cournks
Autocorrection velocity 0.00 [ rrrn — Velocity used during a retry
Max number of retries z counts ———  — The max number of autocorrection retries
Setting time betwean ratries 100 ms per movement is spemfned here.

Update the In Physical Position bit continously N\ The settli ng (delay) time between the retries

Undervaltage hand ! >
I LR E R R when doing autocorrection.
= =ar arrar bit

When selected the in position flag will
realtime indicate if the motor is within the
position window compared to a perfect move. TT2338-01G8

In position window
Defines the window wherein the motor must be before the In Physical Position flag is set.

Autocorrection velocity

Defines the velocity used if a correction is done. Can be useful when Ethernet or other
protocol is used since the main velocity register can be overwritten with a velocity value
which is not optimal for auto correction.

Max number of retries
Defines how many auto correction retries that are allowed to be done

Settling time between retries
Defines defines the time between the auto correction retries

Update the In Physical Position bit continuously
Defines if the In Physical Position bit is updated continuously or only after the motor has
stopped (default)
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5.2 Auto Correction [Only MiSsooe—H2/H3/Ha-—

The relation between settings and behaviour of the In Physical Position flag can be seen

below.
Behavior for «In Pos.» and «In Phys. Pos.» flag
Velocity
Desired/ideal behavior
Requested move Actual behavior
» Time
Motor :
stall
Actual move e |
(actual motor velocity) : \
" ; Ret itioni
In Position Flag | | e pc|>3| foning
(Based on ideal move) |
@ In Physical Position Flag | |
(Without continuesly update) K» A
. ces Settling time
In Physical Position Flag
@ (With In Position Window = 1) before retry |

(@) In Physical Position Flag | || || || || || |

(With In Position Window = 5000)

@) In Physical Position Flag | |
(With In Position Window = 20000)

TT2397-01GB

@ The In Physical Pos. flag is not updated continously.
Only every time the motor stops the flag is updated.

(@ The «In Physical Position» flag is now updated continously but the «In Position Window» is only set to 1 count
which is a very narrow window and the flag is only set when the motor is settled completely

® The «In Physical Position» flag is updated continously and the «In Position Window» is only set to 5000 counts
which is a more realistic window. The window is however often trespassed so the flag will be a bit unstable until
the motor is settled completely. Notice that the flag indicate that target is reached a bit before the movement stop.
This is a consequence of have the window of 5000 counts.

(@ The «In Physical Position» flag is updated continously and the «In Position Window» is set to 20000 counts
which is a very large window and the flag will only indicate if a very large position error is occuring.
Notice that the flag indicate that target is reached a bit before the movement stop. This is a consequence of
have the wide window of 20000 counts.

5.2.4 Setup without MacTalk

If MacTalk is not used for setting up parameters/registers related to the auto correction
feature it must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending at which options the motor has.

Protocols available are for example Ethernet (EthernetlIP, Profinet etc.) and CANopen,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor.
The registers that are relevant for auto correction operation are:

R33 - IN_POSITION_WINDOW  MacTalk name: “In Position Window”.
Selects how close the internal encoder position
must be to the target Position (P_SOLL) to set the
InPhysical-Position status bit and prevent further

AutoCorrection.
See also: IN_POSITION_WINDOW, page 162
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5.2 Auto Correction [Only MiSsooe—-H2/H3/Ha-—

R236 - V_SOLL_AUTO

R34 - IN_POSITION_COUNT

RI10 - SETTLING_TIME

R124 - SETUP_BITS

R25 - STATUSBITS

MacTalk name: “Auto correction velocity”.
The auto correction is done per default with the ve-
locity specified in the general velocity register. If an
alternative velocity is intended the V_SOLL_AUTO
register can be used. If V_SOLL AUTO != 0 it will
be used in stead of the general velocity.

See also: V_SOLL_AUTO, page 192

MacTalk name: “Max. number of retries”.
Specifies the maximum number of auto correction
retries before no further attempts are done. A val-
ue of 0 (zero) effectively disables AutoCorrection.
See also: IN_POSITION_COUNT, page 162

MacTalk name: “Settling time between retries”.
When the internal encoder option is installed and
register 34, InPositionCount, is none-zero so Auto-
Correction is enabled, the value in this register de-
fines how many milliseconds to wait after each
movement attempt before testing whether the en-
coder position is within the target window as de-
fined in register 33. This waiting time is often
necessary to allow mechanical oscillations to die out.
See also: Settling Time, page 171

MacTalk name: “Update the In Physical Posi-
tion bit continuously”.

Bit no. 6 defines if the In Physical Position bit should
be updated continue sly or not.

Default: Bit 6 = 0 = only update after motor stops.
See also: Setup_Bits, page 174

MacTalk name: (Run status area)
This register contains 2 bits that are relevant for the
auto correction feature.

Bit I: AutoCorrection Active
If set an auto correction cycle is in progress
because target position was not met.

Bit 2: In Physical Position
If set the motor position is physically within
the In_Physical Position_Window

See also: Status bits, page 160
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5.3

Closed loop operation [onyMiscoc-H2Ha--

5.3.1 Introduction to closed loop operation.

When running a stepper motor under normal operating conditions the load torque will

cause a small displacement of the rotor from its nominal position, but normally such dis-

placements do not lead to a loss of synchronization.

However, synchronization will be lost if the load exceeds the available motor torque.

This can cause the motor to stall with a position loss which must be corrected afterwards

— for example with the Auto correction function (see also Auto Correction, page 72) or by

monitoring the position externally with an encoder.

The MISxxH2xx (only available from serial numbers 173000) and MISxxH4xx have the

ability to run in closed loop and therefore always tracks the rotor displacement in real

time. The control algorithm aligns the commutation angle and motor current when need-
ed. This avoids that the motor is stalling and runs the motor at a lower current when pos-
sible with the advantage that the overall system efficiency is much better.

The closed loop offers 2 ways of operation

|. Closed loop with constant current. The current is maximum all the time regardless
which load is applied to the motor.

2. Closed loop with dynamic current control. The current is adjusted real time to match
the actual load. The advantage is that the motor runs more efficient (less heat) and
the audible noise when running is much less.

5.3.2 Examples of motor behaviour in closed loop

Example I:

A too high acceleration has been set. The motor cannot accelerate the load fast enough

and therefore a follow error will be incremented until the motor is able to maintain the

right speed.
Motor behavior during and after overload
Maximum overspeed
Velocity @ ,— user adjustable
A /T \
Actual Velocity profile
Desired Velocity profile
0 » Time
(@ The motor slips behind since the motor load is higher than what the motor
is capable of moving. The motor position is now getting behind what the
desired postion should be after ended acceleration.
® To compensate for the slower acceleration and loss of movement the
control algorithme will try to increase the velocity if it have been allowed
(the parameter «allowed overspeed» will determine how much) in order
to catch up the ideal trajectory.
® The follow error is again within the limit set in "Follow error before over speed".
Both trajectories follow the same deceleration and reaches target at the same time.
TT2362-01GB
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5.3

Closed loop operation [onyMiscoc-H2Ha--

5.3.3

Example 2:

The motor is not able to follow the ideal acceleration and therefore increases the velocity
to catch up the follow error. During the movement overloads also occur forcing the mo-
tor to go down in speed because lack of torque to overcome the load.

Motor behavior during and after overload

Maximum overspeed

Velocity @ @ — user adjustable

A /~\ /‘\

VN ;
Actual Velocity profile

Desired Velocity profile
0 » Time

TT2364-01GB

@ The motor slips behind since the motor load is higher than what the motor
is capable of moving. The motorposition is now getting behind what the
desired postion should be after ended acceleration.

®©@ To compensate for the slower accelleration and loss of movement the
control algorithme will try to increase the velocity if it have been allowed
(the parameter «allowed overspeed» will determine how much) in order
to catch up the ideal trajectory.

® Suddenly an overload occur which forces the motor down in speed and
it do not follow the «ideal» trajectory profile for a while.

@ The overload dissapear and the motor run at high speed to catch the
«ideal» trajectory profile again.

® Suddenly a massive overload occur and the motor is forced to stop
® The overload dissapear and the motor run at high speed to reach the

target position but have lost so much time that target can not be reached
within the time that was the intention compared to the «ideal» trajectory profile.

Current control (optional)

In a classic stepper motor system (not closed loop) the motor current is typically set to
maximum to make sure that the motor do not stall and loose track of its position.
The disadvantage is that the motor becomes hot and energy is wasted.

When running in closed loop, loss of position (motor stall) is not a concern and therefore
the control algorithms current control will (if enabled) adjust the current to a level where
the motor is able to follow the requested velocity and not loose the position.

The actual running current (“Actual torque” in MacTalk) is a percentage of the user de-
fined “Running current”. The motor can never run with a higher RMS current than the
one specified in the “Running current” register, and the algorithm decreases the actual
running current according to the follow error.
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Example:

The example shows a situation where the motor is running at a steady velocity and the
follow error is stable. Suddenly the motor is temporarily overloaded, motor current is
increased. When the current has reached 100% it settles since the electronics can not
produce more than 100% and also have to respect the user current setting. The follow
error still increases because the load on the shaft exceeds the available torque.

In the last part of the cycle the load is lowered and when the position error becomes be-
low 2048 counts (| full step) the current is also proportionally decreased by the control
algorithm and it settles at the same level as before the increased load/position error.

As illustrated on the figure, the slope of the current increase and decrease are asymmet-
rical. This is to stabilize the current control.

Motor current vs position error (motor load)

Motor
Current The current is set to max
A @ Vam due to the high position error
100%

0%

Position
Error
A
2048Counts =+ —— — — — — — /- — — N —
(1 full step)

A
|
|
|
|
|
|
|
T
|
|
|
|

0 Counts » Time

(@ The motor load is increasing because of higher motor load.
This fact makes the control algorithme increasing the current in order to
withstand the higher load and keep the motor in control without loosing
position or speed.

@ When the current have reached 100% corresponding to the max. allowed
current set in the «standby» or «running current» parameter it settle at
100% even though the load gets higher.

® When the load decreases and reach the point where 100% current is not
needed the current is decreased proportional with the load.

TT2365-01GB
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5.34

Setup with MacTalk

From firmware version 4.00 the closed loop control is available, if either the H2 or H4
encoder option is installed. Only motors with serial number 173000 or higher support
the closed loop feature.

The closed loop function is by default disabled, also the current control is by default
disabled.

MacTalk - Noname

Files View Offline eR® Setup Updates Help

.

Open Save

- B @ & ¢

Saveinmotor Resetposion Clear erors  Resetmotor  Fitersep  STOP

|3 ethernet:192.168.0.67 -] %

Main | 1/0 setup | Registefs | Advanced [rdsts [ erxp

W Mator setup FastMac / Special command

[ invert motor directon Command 0
vpm‘?m"‘ Advanced tab SSI encoder value Command = 321 for sample
[Joen't start program at power up SSIEncoder value 0 Counts
'V Zero search 7 551 Encoder setup
[T Change direction on position limit Number of Data bits 25 Bits
Find opposite side of sensor
Elfind ope ST Clock frequency 0 x 10kiz
["] Use pasition limit input as sensor
[ Ignore switch Prepare time (Ck to Data) 100 us
7 Communication e - oS
Group 1d 0
Max. sample deviation 100 Counts
Transmit delay 15 bits
Baud rate 19.200 |

Read Retries 8 Retries -

|| Disable interrupt whenreadng
GRAY Cpave

Closed loop settings
[ Enable closed loop
[C]Enable current control

Allowable overspeed (0-100%) 0 %

Follow error before overspeed [} Counts

~~ioes hacku at power loss

%7 Closed loop settings
— | |Enable dosed loop

——% | |Enable current contral
—>» Allowable overspeed (0-100%%) i %

——» Follow error before overspeed 5000 Counts

Parameter explanations:

Enable closed loop
Check this field to activate the overall closed loop feature. Can be activated/deactivated
on the fly and have immediate effect. Default: inactive.

Enable current control

Check this field to add current control. The current control will increase/decrease the
current proportional to what is needed for driving the motor load. Can be activated/de-
activated on the fly and have immediate effect. Default: inactive.

Allowable over speed (0-100%) and Follow error before overspeed

Allows the motor to run with a higher velocity if the encoder position deviate from the
theoretical position by more than “Follow error before overspeed” counts.

The default for “Allowable overspeed...” is 0% which means that the maximum speed
will never exceed the “Max velocity” setting.

The default for “Follow error before overspeed” is 5000 counts.
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5.3 Closed loop operation [onyMisco-HHi--

5.3.5 Monitoring the actual motor torque

When using the closed loop feature and having the current control activated at the same

time - the actual torque can be monitored.
The actual torque read-out is based on the actual motor current as a percentage of the

“Running current” setting.

In MacTalk it is labelled “Actual torque”. Its monitored among the other motor status val-
ues in the right side of the main screen.

E=m =R
D |

! mator AutoScan
Z| ¥ Status
Motor status
Active mode Welocity
Actual velodty 100.00 RPM
Actual position 6641259  Counts
Encoder position 00623508 Counts
Abs. Encoder position 123785 Counts
Follow Counts
Run stafs

Actual torque
100% = max.

The “Actual torque” is defined from how many percentage of the “Running current” that
is used.

Continued next page...
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5.3 Closed loop operation [onyMiscx—-HHi--

The allowed maximum current that can be used when the motor is running is setup in
the “Running current” register which is found at the main tab in the left side.

Notice that when using the closed loop current control feature only the “Running current
setting is used”.

The “Standby current” and “Standby time” setting is not used at any time.

e MacTalk - Noname
Files Motor eRxP Setup  Updates Help

" .8 & |

Open Save Save inmotor Heset
lﬂ' Serial port -rI lComport'.
Main |IID Setup I Fegisters I Advanced I Event Log I Tests
Startup mode
%) Passive Startup mode
@) Velodty
) Position
) Gear
7 Profie data
Max Velodty 100,00 == RPM
Start velocity 10.00 = RPM
Acceleration 1000 = RPM/s
Deceleration 0= RPM/s
| %/ Driver parameters
<| Running current 3.00 = A RMS
Standby current 0.75 = & RMS
Standby time 500 = ms

Running current can be set here
Standby current and Stadby time is not used
when current control and closed loop is enabled.
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5.3.6 Setup without MacTalk

If MacTalk is not used for setting up parameters/registers related to the closed loop fea-
ture it must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending at which options the motor has.

Protocols available are for example Ethernet (EthernetIP, Profibus etc.) and CAN-open,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor.
The registers that are relevant for closed loop operation are:

R25 STATUS_BITS Overall status related to the closed loop feature.
- Bit 15: Closed loop lead/lag
- Bit 16: Closed loop activated
- Bit 17: Internal encoder calibrated
- Bit 20: Internal encoder ok
See also: Status bits, page 160

R35 ERR_BITS Error status related to the closed loop feature.
Following bits are available in the setup bit register.
Bit 12:Closed loop error.
Bit 14:Abs. single turn encoder (H2/H4) error.
See also: Err_Bits, page 163

R124 SETUP_BITS This register is used to activate or deactivate the
closed loop and current control feature.
Following bits are available in the setup bit register.
- Bit 24: Enable closed loop
- Bit 25: Enable closed loop current control
See also: Setup_Bits, page 174

R217 ACTUAL_TORQUE  The actual motor current in closed loop with active
current control. 2047 = 100% current.
See also: ACTUAL_TORQUE, page 190

Other registers that may be relevant for the closed loop operation:

R5 V_SOLL The maximum (nominal) velocity allowed.
See also: V_SOLL, page 155

Ré6 A SOLL The acceleration/deceleration ramp to use.
See also: A_SOLL, page 155

R7 RUN_CURRENT The maximum motor current is setup in this regis-
ter.
See also: Run_Current, page 155
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5.3.7

Special settings

Please note: The following parameters are optional and it is not recommended to mod-
ify them since they are optimized from factory.
The following 2 registers are relevant for the closed loop operation

Motor commutation and encoder setup:

I. KPHASE - register that offsets the magnetic field as function of the velocity
See also: Internal_Encoder_Setup, page 186

2. Internal_Encoder_Setup - register that define the encoder resolution and other en-
coder related parameters. See also: Internal_Encoder Setup, page 186

Current control advanced registers:

None of the below shown registers are accessible from MacTalk but only from other
protocols such as Ethernet, Modbus, CANopen etc.

The registers shown below are all related to optimizing the current control performance.

R212 CUR_SCALE_MAX The maximum allowable current. 2047 = 100% (of
Running current).
See also: CUR_SCALE_MAX, page 188

R213 CUR _SCALE_MIN The minimum allowable current. | = 0,05% (of
Running current).
See also: CUR_SCALE_MIN, page 188

R215 CUR SCALE FACTOR The slope of the velocity dependent current decre-
ment rate.

See also: CUR_SCALE_FACTOR, page 189

R218 CUR SCALE_INC Current increment rate (independent of velocity).
See also: CUR_SCALE_INC, page 190

R219 CUR SCALE _DEC Current decrement rate (at 0 RPM)
See also: CUR_SCALE_DEC, page 190

Continued next page.
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The relationship between the current control rate and velocity is illustrated on the figure.
The decrement rate is inverse proportional to the velocity because the motor is much
more sensitive to variations in the running current at high speeds. It gives a more stable
motor behaviour if the current is decreased slower at high speeds.

The increase rate must always be fast enough to detect the worst case where the motor
is blocked at 3000 RPM.

Current increase/decrease rate
Rate
A

Fast ==
CUR_SCALE_INC

CUR_SCALE_DEC CUR_SCALE_FACTOR

Slow ==

» Velocity

0 TT2371-01GB

3000 RPM

The start value and the slope can be modified with the registers CUR_SCALE_INC,
CUR_SCALE_DEC and CUR_SCALE_FACTOR.

The default values are already_ optimis?ad to give the best overall performance on all ve-
locities, some other values could be better for at specific velocity.

How to calculate how the registers affect the timing at a specific velocity (RPM):

RPM x 100
DEC_CNT(RPM) = (W X CUR_S'CALE_FACTGR) + CUR_SCALE DEC
Topr = m » DEC_CNT

The increment timing is independent of velocity:

1
Towe = ———— X CUR_SCALE_INC
INC = 36MHz - -

Timing for the default factory settings:

0 RPM x 100

DEC_CNT(0) = ( 2096 ® 5{]{]) + 4000 = 4000

T.DEI'___l} = m 4 4‘{]{]{] = 1111{3

3000 RPM » 100
4096

DEC_CNT(3000) = ( ® 5{]{]) + 4000 = 40621

TpEc 3000 = 36MHz x 40621 = 1,13ms

Tove = ———— % 2000 = 55,56
INC = 3e0MHzZ s

The current is regulated in 2048 steps from 0-100 %.

This means that it will take T)\c * 2048 =113 ms for the current to increase from 0 to
100 % - at all velocities.

It will take Tpgc o * 2048 = 227 ms for the current to decrease from 100 % to 0 % at
0 RPM and Tpec 3000 * 2048 = 2,3 s at 3000 RPM.
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Absolute position back-up  [onyMiscocH2-

5.4.1

5.4.2

5.4.3

Position back-up

This feature is specifically ment to be used when the motor is equipped with a H2 en-
coder and is ment to be a “low cost” solution compared to having the H3 or H4 encoder
which is a full featured absolute multiturn encoder that takes care of keeping the motor
position intact regardless if motor is powered or not.

Functional description

The position backup feature makes it possible to save the last position before power was
removed. If the motor has not been moved more that half a revolution in either direction
during power down.

An hardware improvement have been made on newer motors having a serial number (la-
bel at motor will tell) >SN 173000. Before and after serial number 173000 the MIS motor
therefor have a different functionality.

Setup position backup using MacTalk

Absolute position backup at power loss

Acceptance Count 100 Times Acceptance count Register 140
Acceptance voltage 18.0 = Yot ——— Acceptance voltage Register 139
Save voltage 15.0 = Yol ——— Save threshold voltage reg. 141
Yalue of P_IST after powerup
OPIST=0 _ _
") Absolute Singleturn Encoder SetupRegister Register 124

@) Absolute Multiturn Encoder

Only valid if H2 encoder is present

Valid for H3 or H4 encoder option
If no encoder option is present the
position data stored by the backup

rrossscs MIS340 (Version V4.00.00070,5M: 1) Connected  System will be used.

The available options when using the absolute position backup feature is available in Mac-
Talk as shown above.

The parameters available and their function are as follows:

Acceptance Count
Acceptance Voltage
Save Voltage

Value of P_IST after power up
P_IST=0

Absolute Single turn Encoder
Absolute Multiturn Encoder
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5.4.4 Setup position backup NOT using MacTalk

An hardware improvement have been made on newer motors having a serial number (la-
bel at motor will tell) >SN 173000. Before and after serial number 173000 the MIS motor
therefor have a different functionality.

Only MIS34x and MIS43x: Serial numbers < 173000 or HW<V1.6:

See also How to get SW/HW motor info, page 67 to obtain this information.

The absolute position backup system is activated when a voltage goes under a level, de-
fined by SAVE_VOLTAGE (register 141).

Then all absolute multiturn information is saved to the flash memory at once.

When power is applied again all data are recalled from the flash memory and the motor
can start operating based on the actual position that it had before power down.

It is required that the supply control voltage drops relatively slowly to allow time to save
the values to flash memory. This can be secured by adding, if necessary, a large capacitor
on the CVI supply voltage and powering on/off the external power supply on the AC side.
Beside the position information also the Event log information is saved. This is very help-
ful for later troubleshooting.

Only MIS34x and MIS43x: Serial numbers < 173000 or HW>V1.5:

See also How to get SW/HW motor info, page 67 to obtain this information.

The absolute position backup system is active all the time and is saving the absolute multi
turn position data once every second. This feature is based on a relatively new memory
technology called FRAM (Ferroelectric RAM) and no battery backup is involved.

If suddenly the supply power is removed and the motor stay within half a revolution dur-
ing power down the position is valid. If the motor was running during power down the

position data is probably invalid.

When power is applied again all data are recalled from the memory and the motor can
start operating based on the actual position that it had before power down.

Beside the position information also Event log information is saved. This is very helpful
for later troubleshooting.

5.4.5 Registers involved

Register 141,

Save Threshold Voltage, selects the voltage threshold, that will trigger the flash backup
save operation (and stop all other motor operation).

When register 142 has the value |2, the scaling/unit of register 141 is the same as register
97, Bus Voltage (4095 = 1 11.4V).

The register 142 has the values of 1-8 or 81-88, the scaling/unit of register 141 is the
same as registers 81-96 (4095 = 5.0V)

Register 139,

Acceptance Voltage, selects the voltage threshold that defines when the power supply is
ready to use for erasing flash memory after power up. The scaling/unit is the same as reg-
ister 141.
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Register 140,

Acceptance Count, selects the number of times the Acceptance Voltage must be meas-
ured after power up before the flash erase operation is started.

The count is in units of | ms.

Register 124,
SetupBits, selects to use Flash-based Absolute Multi turn Encoder functionality when bit

Il is set.

All data storage done by the absolute position backup function can also be monitored in
the event log - see also : Reading the Event log, page |34
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5.5

Multifunction 1/0 setup

The MIS motor contain a dual RS485 port also called the Multifunction port, since it can
be setup for many purposes such as data I/O, pulses out from the internal encoder, and
pulses in from an external encoder.

The setup is not yet fully integrated in MacTalk but the following guide shows how to
setup the most common combinations.

Following setups are described in this chapter:

| Internal encoder (H2 or H4 option only) is send out at multifunction channel A and B.
Link to description: Internal encoder (H2/H4) signals , page 89

2 Quadrature signals from the internal pulse generator is sent to the multifunction chan-
nels. Link to description: Quadrature signals from the internal pulse generator, page 89

3 Same as #2 but in pulse/direction format instead of quadrature. Link to description:
Pulse/direction signals from the internal pulse generator, page 90

5.5.1 Configuration of the Multifunction port in general
The RS485 interface (dual) can be setup to output internal encoder signals, pulse/direc-
tion or quadrature signals from the internal pulse generator etc.
The registers mentioned below can be written by any supported protocol/interface, but
are not visible as fields in MacTalk. By using the RxP program, the 2 registers can be writ-
ten with 2 lines in the beginning of the program:
R223 XFIELD_DATA Data for the internal switch board/cross field setup.
R222 XFIELD_ADDR Address for the internal switch board/cross field setup.
MacTalk - Moname
Files Motor eRxP Setup Updates Help
Open M Save ‘ Save i|I'| motor  Reset position Clear errt
|H Serial port v| |Cumpurt: 1 - |Baud:
Mairn | I} Setup | Reagisters | Advanced | Event Log | Tests | eRxP
eRxP
| Tranzfer and start| Start | Stop | | Pauze | Single
9| 1:SetRegister 22310 5140
S| 2:SetRegister 22210 4160
| | I
| | 4
Following text describe specifically which values that must be written into register 222
and 223 to obtain various outputs from the motor.
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5.5.2

5.5.3

Internal encoder (H2/H4) signals

The internal encoder quadrature signal generates 1024 pulses (4096 counts) per revolu-
tion. To output the signals A and B on the R5485 A and B port, write to the following
registers via a little program in the RxP program:

Set register 223 to 5140
Set register 222 to 4160

Quadrature signals from the internal pulse generator

The internal pulse generator has a resolution of 409600 cpr (20 MHz at 3000 RPM), but

for the output channel it is scaled by |6 in order to limit the max output frequency to
[.28 MHz at 3000 RPM.

Set register 223 to 4626
Set register 222 to 4160

Then set the internal pulse generator to quadrature format:

MacTalk - Noname
Files Motor eRsP  Setup Updates Help

F-.%a\é}»%a&@

Open Save Sawe inmotor  Reset position Clear errars Reset mokor Filter setup STOP moktor

|I Serial part v| |Comp0rt: 1 - |Baud: 19.200 - |M0b3r Address: all v|

Main | 1O S8tup | Registers | Advanced | EventLog | Tests | eRup

57 Inputs/Outputs 57 Dedicated Inputs

101 Active level |High - | Home input |Input 4 v|

102 Ackive level |H|ghiv| External Encoder Quadrature - 4—
103 Active level |H|ghiv| Faosition limit handling

104 Active level |High = | Meqative limit input |%|

105 Active level |High = | Positive limit input |W|

e 1 %7 Dedicated Qutputs ————————— TT23870168

Which can also be done without MacTalk:

R124 SETUP_BITS A general setup register for many settings in the motor. Only
bit 2 and 3 are used for this setting, all other bits must not be
changed. This table shows how the combo box in MacTalk is
setting the bits:

Bit 2 Bit 3 Setting

0 0 None

0 1 Quadrature

1 0 Pulse/direction
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5.5.4 Pulse/direction signals from the internal pulse generator

The internal pulse generator has a resolution of 409600 cpr (20 MHz at 3000 RPM), but

for the output channel it is scaled by 16 in order to limit the max output frequency to
.28 MHz at 3000 RPM.

Set register 223 to 4626
Set register 222 to 4160

Then set the internal pulse generator to pulse/direction:

MacTalk - Moname
Files Motor eRxP  Setup Updates Help

F-f&a\é}»%a&@

Open Save Saveinmotor  Reset position  Clear errors Reset mokor Filter setup STOP moko

|' Serial port v| |Comp0rt: 1 - |Baud: 19,200 leoh:r Address: All vl

Main | L/OSetup | Registers | Advanced | Event Log | Tests | efuxp

%7 Inputs/Outputs 7 Dedicated Inputs

101 Active level |High v| Home input: |Input 4 v|

102 Active level |H|g|17v| External Encoder ‘—
103 Active level [Hah  ~] Position limit handing

104 Active level [Figh _v| Megative limit input |%|

105 Active level |High —v| Positive limit input |w|

106 Active level |nghiv| VD?::LI?cated Oukputs TT2388-01GB

Which can also be done without MacTalk:

R124 SETUP_BITS A general setup register for many settings in the motor. Only
bit 2 and 3 are used for this setting, all other bits must not be
changed. This table shows how the combo box in MacTalk is
setting the bits:

Bit 2 Bit 3 Setting

0 0 None

0 1 Quadrature

1 0 Pulse/direction
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Dedicated outputs

5.6.1

5.6.2

5.6.3

-
- 8 &
siton  Clear errors Reset motor Filter setup ]
vIBaud: 19.200 -lMotur Address: Al
+7 Dedicated Inputs
Home input Input4 =

External Encoder Disabled -

Position limit handling

Negative limit input ‘ Disabled =
Positive limit input ‘ Disabled =

%/ Dedicated Outputs

In position Disabled — Setup dedicated
In physical position lDisabled - OUtpUtS here.

Disabled_JPUY
Output 1 .
Souput2 | | Available outputs can

Quitput 3 |= .
Output 4 —— be selected from list

Output § for each output function
Output &
Output? ™

Error Output

The internal flag that indicate when a fatal error have occurred can be copied to a phys-
ical output. This setup is done in MacTalk - please see illustration above or by setting a
bit in register Error_Mask. See also : Error_Mask, page 177.

This feature can be used for signalling to a PLC or other equipment in a motion control
system that an error have occurred. Under normal operation the Error Output is active.
If an error occur such as temperature too high the output is set to passive.

In Position Output

The internal flag that indicate when the motor has reached its target position can be cop-
ied to a physical output. This selection is done in MacTalk or by setting a bit in register
137 (bit 0-7) InPos_Mask, See also Inpos_Mask, page 177.

Function at output: When the motor is running, the output will be inactive. When the
motor has reached target position and is at stand-still, the output will be activated.

In Physical Position Output” (Only valid for H2, H3, H4 options)

This signal can be used only if the MIS motor is equipped with an internal encoder (H2,
H3 or H4) or an external encoder for measuring the actual position of the motor.

This signal can be selected to be continuously updated and will then indicate if the motor
is inside the “In Position Window” all the time.

If continuous update of the “In Physical Position” is not selected and the autocorrection
is used, this signal is changed after a move and when a check has been made of the posi-
tion after the “settling time between retries” if the motor is inside the “In Position Win-
dow”.

The signal can be copied to a physical output

This selection is done in MacTalk or by setting a bit in register 137 (bit 8). See also
Inpos_Mask, page 177.

JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS17x, 23x, 34x, 43x 91



5.7

SSI encoder/sensor interface

5.7.1

5.7.2

General information on how to connect the SSI device.

The SSl interface is based on 2 differential lines.Both lines are available in the M|2 con-
nectors and are named Al +, Al- and Bl +,BI- (4 wires) -
In order to see the exact physical location of the signals please consult the pages:

- Connector overview for the MIS motors, page 34
The function of the signals is as follows:

- Line Al + and Al - transmit a clock signal to the SSI device.
- Line Bl + and B1- receives the data stream from the SSI device.

Setup and operation of the SSI function when using MacTalk.

When using the MacTalk Windows program supplied by JVL the following descriptions
must be used.

In order to setup for SSI support 2 codes need to be executed in a RxP program. These
2 commands setup the RS485 multifunction interface covering the 4 lines to the SSI de-
vice for transmitting a clock and receiving data from to/from the SSI device.

[ MacTalk - Noname

File View Motor eRxP  Setup Updates Help

ﬁ.fﬁié-.lw‘m&&

Open Save Savein flash Resetpositon  ClearErrors Reset Filter setup
» Communication settings -

Click to expand

| Main | 1/0 Setup | Registers | Advanced | Tests | eRxP ‘
eRxP

Transfer & Start ‘ Start Stop Pause Single Step Module Checksum: 1363

Stalus: Stopped

L= 1: Set Register 22310 24

=)

2: Set Register 222 to 4160

IO U = S )

L

=

TT2479-01GB
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From MacTalk all configurations and settings are accessible.
Choosing the “Advanced”-tab gives access to the “SSI encoder value” and the “SSI en-
coder setup”.

MacTalk: «Advanced tab»

e e gD

siion  ClearErrors Reset Filter setup Stop (F8)

Test
Zommand 0

SSI encoder value Command = 321 for sample

251 Encoder value 0 Counts
551 Encoder setup

Number of Data bits 25 Bits ——m—
Clodk frequency 10 ¥ 10kH: €——
Prepare time (Clk to Data) 100 us <

Max. sample deviation 100 Counts ——
Mumber of Samples 2 Samples | €———
Read Retries |8 Retries - —

Absolute position hasle = =+ ~ruer loss

Field: “Number of Data bits”

Selects the number of data bits in each SSI transfer. The valid range is | to 31.

Set this value according to the actual SSI device connected. Please consult the data sheet
for the actual SSI device concerning which value to be used.

Field: “Clock frequency”

Selects the maximum clock speed in units of 10 kHz. The valid range is | to 255, corre-
sponding to 10 kHz to 2.55 MHz.

Set this value according to the actual SSI device connected. Please consult the data sheet
for the actual SSI device concerning which value to be used.

Field: “Prepare time” (Clk to Data)

A typical SSI device needs a so called prepare time to sample the position data before
transfer. This field is dedicated to type in the prepare time in micro seconds at the start
of an SSl transfer. The valid range is | to 255, corresponding to | to 255 micro seconds.
Set this value according to the actual SSI device connected. Please consult the data sheet
for the actual SSI device concerning which value to be used.

Field “Max. sample deviation”

Selects the maximum allowed deviation between two samples. The valid range is | to
8191. This function is ment to be an extra safety to avoid invalid reading of position data
caused by noise influencing the signal. Please bear in mind that if the external SSI device
is tracking the position of something that moves the value and thereby the deviation from
one sample to the next can be significant.
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Field: “Number of Samples”

Selects the number of samples in each SSI measurement. If all samples stay below the
“Max. sample deviation” value (described earlier in this text), no retry is required. If one
pair of samples fails the whole measurement fails and a retry is attempted if allowed ac-
cording to the “Read Retries” parameter.

Field: “Read Retries”
Selects the number of retries before time out and reporting an error.

The MISxxx / SMC66 and SMCB8S5 has a build in data validation function which automati-
cally compares the current sample with the previous and makes sure that the deviation
is within the “Max. sample deviation” limit. “Number of samples” determines how many
samples one measurement contains. If the measurement fails, a retry is attempted if
number of retries has not exceeded the “Read Retries” value.

| Sample(x) — Sample(x+1)| < (Max_sample_deviation) = OK
| Sample(x) — Sample(x+1)| > (Max_sample_deviation) = ERROR

If the number of retries has exceeded the “Read Retries” value and the measurement still
reports an error, the reading will be discarded and “SSI Encoder value” still shows the
last correct measurement.

An error bit will be set in the ERR_BITS register (34) on position | I.

MacTalk will report this error :

External Encoder 0 Counts
i 0 Countsfs

57 Warnings
¥ MIS340 on COM13 19.200 Baud Addr: A

TT2481-01GB

Additional hardware settings:

Some LIKA SSI encoders offer 2 additional hardware settings, for instance “Zero Setting”
and “Invert Counting Direction”. These settings can be controlled by having user /O 5
and 6 set as output. Consult the data sheet for the specific encoder to read more about
the behaviour of these settings and to make sure they are available.
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5.7.3

Setup and operation of the SSI function when NOT using MacTalk.

Following lines describe how to access relevant registers when having a SSI device con-
nected.

When reading the data from the SSI device the data will be places as a signed 32 bit inte-
ger in register 47 shortly after the read command have been executed.

The time before data is present can be calculated after following formula:

Total time from the read command 321 is executed until valid data is present is equal:
Time = Prepare time (timer) + (I/ Clock frequency * (Number of Data bits+ |))

Example:

Encoder used have following setup:

Prepare time = 100uS (0.0001 sec.)

Clock frequency = 10kHz (10000Hz)

Number of data bits = 25

0.0001+ (1/10000 * (25 + 1) = 0.0027 sec. = 2.7ms

Note:

If noise have affected the signal the time before valid data is presented will be longer-.

Depending on the specific setting for the data validation function.

The position data from the encoder is presented in register 47 as shown below.

Register 47 - kEXTENCODER» (External encoder data) - Signed 32 bit integer.
[31,30,29,28,27,2625,24|23,22,21,20,19,18,17,16/15,14,13,12,11,10,9 8 [ 7 |6 |5 ,4,3,2,1,0

\

Position data available as a signed 32 Bit integer TT2662.01G8

Register 107 - «SSI_SETUP1» - Unsigned 32 bit integer.
[31,30,29, 28,27, 26,25 24]23/22,21,20,19,18,17,1615,14/13,12/11,10,9 | 8|7 |6 5,4 ;3,2 1,0

{ { { { {

«Read «Max. sample deviation» «Clock frequency» «Number  «Number of
retries» (1-8191) (x 10kHz) of databits»
(2"n) samples»

Register 111 - «SSI_SETUP2» - Unsigned 32 bit integer.
[31,30,29,28,27,26,25,24]23,22/21,20,19,18,17,16]15,14,13,12/11,10,9 ;8 7 | 6 5,43 ,2,1,0

{ {

Not used / reserved «Prepare time»
(1uS * n)

«Gray to
Bin converter»
Activator
(Set to "1" for Gray to bin TT2483.01G8
Set to "0" for no conversion)
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5.7.4

The SSI interface principle of operation.

When the differential lines are used for SSI, the Al +/- lines work as a clock signal to the

encoder, while the B| +/- signals work as a data signal from the encoder to the controller
(MISxxx/SMCxx).

n*T
4 T L5

— = P
— -

CLOCK L YR 4 | Jlatz l | | | & e

DATA T ST G A S SO ~
MSB i LSB

——=all

The figure above shows the SSI protocol principle.

The clock line is normally high. When a reading is requested, the clock goes low for tl
micro seconds (see illustration above) to allow the encoder to sample and prepare a val-
ue.

On the first rising edge of the clock (1), no sampling is done but on the second rising edge
of the clock (2) the first data bit is read from the data line.

Shortly after reading the bit value, the MISxxx/SMCxx will set the clock high and execute
another cycle, where the data bit is sampled just before each rising clock.

After the last data bit has been sampled, the clock stays high.

96
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Absolute Multi-turn Encoder [onyMisooH3/H4-

5.8.1

Introduction

Optional the MIS motors can be equipped with the absolute multi-turn encoder (MISxxx-
zzyyH3/H4nn option) which offers the possibility to keep track of the position regardless
if power is connected or not.

When this option is present a mechanical zero search is only necessary one time after
installation and the system will keep track of the actual motor position at any time after-
wards.

The encoder is based on a magnetic principle which do not offer the same resolution and
precision as the more expensive optical based solutions. It do however offer the advan-
tage to keep track of the position without power applied. The magnet principle is also
much more tolerant to mechanical stress such as shock and extreme temperatures.

The absolute multi-turn option offers the following main features.

Encoder:
Resolution 409.600 counts per revolution displayed (internal 1024 cpr)
Accuracy +/- 0,1% of full scale

Repeatability +/- 0,1% of full scale
Position range  -5245 to +5245 motor revolutions (+/- 2 31 motor counts)

Motor:
Resolution 409.600 counts per revolution (standard)

As seen above the motor resolution is much higher than the encoder resolution. The en-
coder option is however mostly used for stall detection at the motor (the motor loose
its position) and for this situation the encoder will be adequate since the motor can only
stall in multiples of a 1/50 shaft revolution corresponding to 7.2 mechanical degrees.
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5.8.2 How to Preset the encoder position.
After installing the motor it is normally desired to make an alignment of the encoder po-
sition which represent the "Actual position" compared to the actual physical position of
the motor and its load.

This operation is recommended to do in the following manner.

2.
3.
4

Set the motor in a known position

Insert the corresponding position value as shown below.

Press the “Set position” button to preset the new position value.

The encoder position and all other relevant position registers are now preset with
the new value. No further action is needed. The motor will remember this change

also during power off.

Select the «Absolute encoder» tab

/

R MacTalk - Moname
Files Motor eRxP  Setup Updates Help

\ VO W . RO N, YOI W _—1

Open Save Save in motor  Reset position Clear errors Reset makor Filter setup S5TO
III Serial port v‘ ICDmpDrt: 1 vJBﬂd' 19[200 leUU:r Address: all

| Iain I IfO Setup I Registers I Advanced | Event Log | Tests | eRxF( | Ahsolite encoder | j

Absolute encoder position
-2 147453045 ] 2147433047

Encoder position: 5634000

_hange encoder position

Mew encoder position:

a Set positian

Infarmation

wWhen the position reaches the limitation in the pasition register, the bar turns red ko
indicate that the position will wrap within a short distance,
Sperial care on the position handing needs to be taken when wrapping has occured.

The position registers are 32bit signed and the motor resolution is 409600 counts rey,
This limits the trawvel distance to appe. 5243 mokor revalutions in each direction.

First the new value that the encoder
must be preset to must be typed here

Secondly press «Set position» in order to

TT2339-01GB preset the encoder counter with the new value.
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5.8

Absolute Multi-turn Encoder [onymiscot3ma-

5.8.3

Position "Auto-correction”

This feature is only active when the motor is in position mode.
The auto-correction feature is only used when the motor has stalled and not reached its
final target position within the given position window.

Each time the motor has done a movement the "Actual position" counter and the "En-
coder position" counter is compared.

If the difference without sign is within the value specified in the "In position window" as
shown below no further action is taken.

If the difference is larger than the value in the "In position window" the motor will try to
correct the position by doing a new motor movement. The "Max number of retries" is
the number of times the motor will try to correct the position, and the "Settling time be-
tween retries" is the time the motor will wait between each retry.

- a @ & D

2set position Clear errors Reset mator Filter setup STOP mok

ort: 1 vIBaud: 19,200 leabDr’ Address: all v|

osts | ek | Absolutc cncoder

7 Error handling

Follow errars o Caunts
Position lirit min o Counts
Prsitinn limi- may n ks
Error deceleration 10000 RPMjs
Min bus volcage 15 wolts

Disable error on travel limit
Enabla pacition limits without memory

s +F Zero search
Zero search mode Disabled -
] Usiz it aller zeru search
Zero search position a Counks
= . .
’ An autocorrection after end movement is
Zero search velocity -E0 RPM . .
performed if the difference between the
Zero search Hmeout ® s actual position and the encoder position
s 7 Autocomection is more than the value specified in this field.
In position window 20000 Cournks
Autocorrection velocity 0.00 [ rrrn — Velocity used during a retry
Max number of retries z counts ———  — The max number of autocorrection retries
Setting time betwean ratries 100 ms per movement is spemfned here.

Update the In Physical Position bit continously N\ The settli ng (delay) time between the retries

Undervolkags handl ! >
I LR E R R when doing autocorrection.
= =ar arrar bit

When selected the in position flag will
realtime indicate if the motor is within the
position window compared to a perfect move. TT2338-01G8

See also Position "Auto correction", page 72
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5.8

Absolute Multi-turn Encoder [onyMisxox—-H3H4-

5.8.4

5.8.5

Operation of the encoder when NOT using MacTalk.

The following description is useful for reading the encoder or presetting a new encoder
value if MacTalk is not used for the communication.
This could for example be when using one of the Ethernet options.

Reading the encoder position.
The encoder position is read from the register 46 (AbsEncPos). The value is scaled to
match the motor resolution which means 409600 counts per motor revolution.

Presetting a new encoder position.

Write the new encoder value to register 144 (P_NEW) and afterward write 316 into the
register 24 (Command reg). Notice that this value must match the motor resolution
which means 409600 counts per motor revolution.

Optionally the desired position value (P_SOLL and P_IST) can be set to the same position
by writing the value |19 to the register 24 (Command reg).

Updating the Encoder firmware

The the H3/H4 encoder contain a firmware which is programmed from factory.

This firmware normally follow the encoder through the products lifetime.

Bit if it have been lost for some reason or need an update because a newer firmware have
been released having additional features it described in details how to do in How to up-
date the encoder FW, page 66.

100

JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS|17x, 23x, 34x, 43x



5.8

Absolute Multi-turn Encoder [ony MisooH3/Ha-

Position retention time

A special high temperature "Poly-carbon mono fluoride" lithium cell is used as backup for
the absolute multi-turn encoder. Compared to standard cells this one has extremely
good performance at high temperatures up to 125 degrees Celsius.

Normal lithium cells self-discharge very rapidly just being exposed to a temperature of
60 degree celsius.

The retention time of the position when the motor is not supplied is better than 10
years. This depends of how long time the motor is in use and the temperature.

The self-discharge at 85 degrees celsius (185 degrees Fahrenheit) is 6% per year, and
2% per year at 40 degrees celsius (104 degrees Fahrenheit).

Concerning the retention time, there is no big difference if the motor is in use at a high
temperature or it is powered down (low temperature).

The absolute multi-turn encoder's current consumption from the battery when the mo-
tor is not externally powered, is max. |.5UA.

The curves below shows what is considered as a worst case scenario for the retention
time. The curves are based on 40 and 85 degree celsius (108/185F) without any exter-
nal power applied to the motor meaning that the internal battery have to supply cur-
rent to the encoder circuitry all the time. The current consumption of the encoder
circuitry is however not dominant compared to the internal leakage current in the bat-

tery.

Hints to optimise the battery lifetime:

I.  Avoid to place the motor in an environment with high temperatures.

2. Set the running and especially the standby motor current as low as possible in order
not to heat up the motor unnecessarily.

3. Keep the external power applied as much as possible.

Battery life time as function of temperature

Batt. level (%)
120

100 \

80

4

\ | Battery level when temp. = 40deg.(108F) |

60 \

| Battery level when temp. = 85deg.(185F) |

20 \ \\\
N
\\ \\

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years

/
A

40 N
N
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5.9

Position Limits

5.9.1 Position limitation features.
The MIS motor family offers 2 different methods of limiting the movement of the motor.
In some applications it may be fatal or critical if the position of the motor passes a certain
mechanical position range.
The 2 methods are as follows:
® End of Travel Limit Inputs.
Limit switch inputs for detecting the physical position of the mechanics.
® Software Position Limits.
Limits in software to prevent the motor to move outside a certain position range.
The next pages describe the function and how to use these 2 methods.
5.9.2 End-of Travel Limit Inputs
Any of the 8 general inputs (IO to IO8) can be used as limit inputs. The input can be set
from MacTalk or via register NL_Mask, page 175 or PL_Mask, page 176.
Positive limit (PL)
Activation of the Positive limit (PL) Input will halt motor operation if the motor is moving
in a positive direction. The motor can however operate in a negative direction even if the
PL Input is activated.
Negative limit (NL)
Activation of the Negative limit (NL) Input will halt motor operation if the motor is mov-
ing in a negative direction. The motor can however operate in a positive direction even
if the NL Input is activated.
Below is shown how to select the desired input(s) to be used for the limit switch(es).
Notice that the inputs default are set to disabled. Its also possible to select only one input
for one of the directions and keeping the opposite input disabled.
Please use the general chapter I/O Setup tab, page 60 for setting up the active level, op-
tional input filter etc.
How to select the input(s) for the End of Travel Limit
r MacTalk - Noname ~
Files  View Offline eR«P Setup Updates Help
Open T Save Save in mokor  Reset position Clear errors Reset motor Filter setup
| B Ethernet:192.166.0.67 -3
Main/ [jC Setup ‘ﬂegisters | Advanced | Tests | eRxP |
%7 Inputs/Outputs %7 Dedicated Inputs
IO1 Active level High - Horme inpuk Input4¢ -
102 Active level High - External Encoder Disabled '}
103 Active level High - Pasition limit handling
104 Active level lHigh - | Megative limit inpuk |M‘
105 Active level [7""9'“ v‘ Positive limit input @
106 Active lovel 1 77 Dedicated Outputs )
T Select the negative and/or positive limit input(s) in these fields.
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5.9

Position Limits

The following illustration shows the timing and motor behaviour when the limit switch
inputs are activated.

Relation between limit switch inputs and the motor behaviour

Velocity

(unsigned)

x *

= Motor stop after limit switch activation @

= — — = Moving away from the limit switch

[ e SECEE T

B

»

» Position

—
L.

Negative Limit switch activated Positive Limit switch activated -+

here when motor moves in here when motor moves in
negative direction positive direction

@ When the motor has passed the point where the limit switch is activated the motor is stopped.
The stop may cause an error which is determined by the setting Disable Error on travel limit
(placed at the main tab in MacTalk), which may require an extra procedure before motion of
the motor is possible again.

When not disabled (default): The motor will stop with an infinitive high deceleration.
The motor will go to passive mode and stay in passive mode.
The error need to be cleared and a mode have to be re-entered
in order to move the motor in the opposite direction away from
the limit point.

When disabled: The motor will stop. No error is reported and the motor can
immidately be moved in the opposite direction without further
action.

@ When the motor is commanded to move in the opposite direction (away from the limit switch)
the normal acceleration setup is used.
Please notice that if the activated limit switch has caused an error then remember to clear the
error register before the motor can be set back in normal operation.

TT2472-01GB
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5.9

Position Limits

5.9.3

Software Position Limits.

These limits are software limits and are can optionally be used to prevent the motor to
move outside a certain position range in cases where for example faulty position com-
mands are send to the motor or similar cases.

How to setup the Position limits

-

MacTalk - Noname

Files View Offline eRxP Setup Updates Help

. 8 & 2 5% & & €

Cpen Save Save inmokor  Reset position  Clear errors Reset matar Filker setup STOP m

[ Ethernet:192.168.0.67 x| 2R

£\

Mairi b.[,iO Setup IRegisters I Advanced | Tests | eRxP ‘

artup mode %7 Error handling
@) Passive [V] startup mode Positian limit rrin -10000 -10000 Counts
() velocity
() Position
) Gear

Position limit max 10000 10000 Counts

Error deceleration 10000 RPMjs

7 Profile data

Min bus valtage i} Valts
Max Welocity 100.00

RPM

|| Disable error on travel limit

Start velocity 10,00 RPM

|| Enable positian limits withouk memory
Arrelarakinn 10 RPM/s %7 Zero search

7w~ cazrrh mode j
TT2473-01GB | Disabled -

Select the negative and/or positive limit(s) in these fields.

CAUT'ON - Please notice that the motor may start to
move if the position limits are changed after a situation where
they have been passed and have forced the motor to stop.

Its recommended to set the motor in passive mode before
changing the limits in order to avoid personal injuries.

The limits has the same function as the physical End of travel inputs but is a pure software
limitation. Default for both parameters is 0 meaning that the feature is disabled.
Notice that if one of the parameters are different from 0, both values are activated.

Positive Position Limit (PLS)

When the motor is moving in a positive direction in position mode or gear mode, the mo-
tor will stop at Position Limit Max. In velocity mode the speed will internally be set to 0
when passing Position Limit Max, causing the motor to decelerate and stop.

Negative Position Limit (NLS)

When the motor is moving in a negative direction in position mode or gear mode, the
motor will stop at Position Limit Min. In velocity mode the speed will internally be set to
0 when passing Position Limit Min, causing the motor to decelerate and stop.
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Position Limits

The illustration below shows how the software limits take effect at the motor move-
ment.

Relation between software limits and the motor behaviour

Velocity

(unsigned)

= Velocity Mode

—— = Position and Gear mode

Position

Position Limit minimum Position Limit Maxium -+

@ Function when motor is in Position mode or Gear mode.
The motor will decelerate according to the general acceleration/deceleration setting and stop at
the limit point.
Moving backwards from the stop point is done similarily.
The stop may cause an error which is determined by the setting Disable Error on travel limit
(Placed at the main tab in MacTalk), which may require an extra procedure before motion of
the motor is possible again.

When not disabled (default): The motor will stop and an error is reported. The motor will go
to passive mode and stay in passive mode.
The error need to be cleared and a mode have to be re-entered
in order to move the motor in the opposite direction away from
the limit point.

When disabled: The motor will stop. No error is reported and the motor can
immidately be moved in the opposite direction without further
action.

® Function when the motor is in Velocity mode.
The motor will move until it reaches the limit point whereafter it will decelerate with the
Emergency deceleration and stop behind the limit point.
Moving backwards from the stop point is done similarily.
The stop may cause an error which is determined by the setting Disable Error on travel limit
(Placed at the main tab in MacTalk), which may require an extra procedure before motion of
the motor is possible again.

When not disabled (default): The motor will stop and an error is reported. The motor will go
to passive mode and stay in passive mode.
The error need to be cleared and a mode have to be re-entered
in order to move the motor in the opposite direction away from

the limit point.
When disabled: The motor will stop. No error is reported and the motor can
immidately be moved in the opposite direction without further
TT2475-01GB action.

For further information about the internal registers that are behind the fields in MacTalk

see also: Min_P_IST, page 161 and Max_P_IST, page 162.
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5.9

Position Limits

5.94

5.9.5

5.9.6

Limit Error handling
A bit will be set in the Controller’s warning register if either the NL, PL, NLS or PLS has

been activated or are active. See Warn_Bits, page 163.
Bits 0 and 2 are common for PL and PLS. Bits | and 3 are common for NL and NLS.

The motor will stop and activate an error, when reaching a limit. When a limit error is
active the motor is forced into passive mode, and further movements are impossible. To
reset the error press the “Clear Errors” button in MacTalk. Clearing errors automatically
also clears warnings too.

Limit handling - optional

The MIS motors can be configured to stop and stay in the current mode when reaching
a limit. This can be done by setting the DisableErrorOnTravelLimit-bit in the SETUP_BITS
register. See Setup_Bits, page |174.

When the NoErrorOnPositionLimit-bit is set the motor decelerates with the "Error de-
celeration” on travel limits in all modes and on position limits in velocity mode. The nor-
mal acceleration is used on position limits in position and gear mode.

Simple mode: Position limits without memory

A very simple implementation of the hardware position limits sets the Error bit if limit
has been reached, but is allowed to continue in the same direction when the Error has
been reset and the motor has been set in an active mode.

Please be aware: When combining this mode with DisableErrorOnTravelLimit-bit, the
motor will continue to run if it runs "over" the sensor because of too low deceleration.

This can cause damage if not handled correctly by external logic (a PLC for instance).

"Position limits without memory" is enabled in the Setup_Bits, page |74, bit 28.
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5.10

Under voltage Handling

The MIS motors offer the possibility to define the behaviour during and after the P+ bus
voltage (main supply) disappear. This situation could for example be during an emergen-
cy stop, which causes the P+ supply to be cut while the control voltage (CVI) is still ap-
plied to the motor.

3 options available:
Under voltage -> Set error bit

Default = ON.

If this option is selected an under voltage will be handled like an error situation and the
corresponding error bit will be set. The motor is stopped using the “Error deceleration’
before the motor is switched to Passive mode, like any other error situation. When P+
is re-applied the motor will stay in Passive mode and report and “Low bus voltage” error.
To get the motor back in normal operation the error must be cleared and an operation
mode must be selected. If this function is activated it will have first priority and the “Error
deceleration” will be used compared to the 2 other options “Under voltage -> Stop con-
trolled and go to passive” and “Under voltage -> Set velocity to 0” which both use nor-
mal deceleration.

Under voltage -> Stop controlled and go to passive

Default = Off.

This option makes the motor decelerating according to the normal acceleration param-
eter and go to Passive mode when P+ is removed. When P+ is re-applied the motor
stays in Passive mode. To get the motor back in normal operation an operation mode
must be selected.

Under voltage -> Set velocity to 0

Default = Off.

This option simply just sets the velocity to 0 causing the motor to decelerate and stay
stationary when P+ is removed. The velocity setting will stay at 0 also after P+ is re-
applied. A velocity value (>0 RPM) must be written into the velocity register to get the
motor moving again.

Continued next page
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5.10 Under voltage Handling

5.10.1 Setup with MacTalk

The 3 options that define the behaviour of the motor when P+ bus voltage is lower than
what is set in the “Min bus voltage” field can all be accessed from MacTalk as shown be-
low.

;“j MacTalk - Noname

Files Motor eRxP Setup Updates Help

* . ¥ 4 . 2 & &

Open Save Save inmotor  Reset position Clear errors Reset fnobor Filter setup STOF

[ﬂ Serial port v] ’Compor‘t: 1 leaud: 19.200 leotor Address: All

Main |IID Setup I Registers | Advanced I Event Log | Tests I eRxP |

Startup mode %/ Error handiing

(@ Passive [¥] startup mode Follow errors 0 Counts

() velodty T

) Position Position limit min 0 Counts

() Gear Position limit max 0 Counts
7 Profile data Error deceleration 10000 RPM/s
Max Velodity 100.00 5 RPM

Min bus voltage

Start velocity 10,00 = RPM

) = [ Disable error on travel limit
REmEEin 0oty N nable position limits without memory
Deceleration = RPM/s Zero search

Zero search mode Disabled 'l

57 Driver parameters

Running current [T Use index after zero search

Standby current Zero search position 0 Counts
Standby time Zerao search velodty -50 RPM
Zero search timeout mS
%7 Undervoltage handling
Underveltage -> Set error bit
[|Undervoltage -> Stop controlled and go to passive
[[JUndervoltage -> Set velodty to 0
efFmuUnication
TT2382-01GB Motor address 254
The undervoltage level is defined in The 3 fields that define which action that
this field. Default = 15 Volt. should be taken in case of undervoltage
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5.10 Under voltage Handling

5.10.2 Setup without MacTalk

If MacTalk is not used for setting up parameters and registers related to the under voltage
feature it must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending at which options the motor has.

Protocols available are for example Ethernet (EthernetlP, Profibus etc.) and CAN-open,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor-.
The registers that are relevant for the under voltage feature are:

R98 MIN_BUSVOL The voltage level that defines when an under voltage
situation is present.
See also: Min_Busvol, page 167

R124 SetupBits SetupBitsThe 3 bits that define what action should
be taken in case of an under voltage situation.
Bit 21: Under voltage -> Set error bit
Bit 22: Under voltage -> Stop controlled and go to
passive
Bit 23: Under voltage -> Set velocity to 0
See also: Setup_Bits, page 174

JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS17x, 23x, 34x, 43x 109



5.11

Electro Mechanical brake

5.11.1

5.11.2

5.11.3

Brake Introduction

The motor can be equipped with a electro mechanical brake to hold the position in Pas-
sive mode and power off situations where the motor has no torque. This is often desired
to keep mechanics in position for example if it’s a vertical movement.

The brake control always takes care that the brake is activated (hold the motor) if a sit-
uation occurs where the motor is not powered and therefore can slip away from the de-
sired position.

This will typically be in situations like when the motor is in Passive mode or an error has
occurred which will cause the motor to be power less and not able to keep its position
in a controlled manner.

No involvement from users side is needed to activate and de-activate the brake.

It is also possible to connect an external brake via one of the user outputs I/O| to 8.

Brake timing

The brake is always active in Passive mode because the motor has zero torque. When
changing to an active mode, the standby current is applied and the brake is disabled. The
brake needs some milliseconds to release and therefore there will be a short delay (typ-
ically ~40 ms) before the motor can move. The brake is always off in active modes.
When changing to Passive mode the motor goes into Stop mode to decelerate according
to the “Deceleration”-ramp. When “Actual velocity” is 0, the brake is activated and also
here a short delay makes sure that the brake is active before the motor goes passive.

An active mode: Position, velocity, gear etc.
A
Passive Active mode Stop Passive
Mode (Position, velocity, gear etc) Mode Mode
Brake On | Ii
Brake Off | |
! Velocity profile !
| |
| |
| |
0 » Time
T12372-01G8 T.Off T.On
An error has occured or the
motor is set in passive mode

Connecting an external brake

An external brake can also be connected to one of the eight user outputs /O] to 8.
The external brake will be operated in parallel with the internal brake without any time
delay.

MacTalk do not support setup of the external brake but an internal register is available
for setting up the brake. Please refer to Access without MacTalk, page 112
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9.11

Electro Mechanical brake

5.11.4

5.11.5

Brake registers
2 registers in the motor are relevant for the operation of the brake.

One register makes it possible to disable the brake so that the motor can run freely re-
gardless which mode or condition the motor is in.

The other makes it possible to verify if the brake is active or passive.

Access from MacTalk

A field named “Disable brake” at the main tab in MacTalk makes it possible to disable the
brake.
In the status bar at the right side its also possible to see whether the brake is active or not.

- & @

aosikion Clear errors Reset mokor

1 - |E.aud: 19,200 'E

sbsoluke encoder

%7 Error handling
Position limik min [

Position limit max [
Error deceleration 1000i
Min bus volkage [

Disable error on ktravel limik

Erabtepasitian limits without menat
Disable brake .
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5.11

Electro Mechanical brake

5.11.6

Access without MacTalk

If MacTalk is not used for setting up parameters/registers related to the brake feature it
must be done as follows.

The motor contains a number of registers which can be accessed from various protocols
depending which options the motor has.

Protocols available are for example Ethernet (EthernetIP, Profibus etc.) and CAN-open,
Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor.
The registers that are relevant for operating the brake are:

R25 STATUS BITS MacTalk name: N/A
Bit 14 in this register monitors the actual brake status. If Bit14 is
0 the brake is not active (motor can run freely) and if bit 14 is |
the brake is active and keeps the motor in position.
Notice that other bits in this register are used for other purpos-
es. See also: Status bits, page 160

R124 SETUP BITS MacTalk name: Disable brake
Bit 19 in this register set to | will disable the brake which will al-
low the machine operator to move the shaft.
Notice that other bits in this register are used for other purpos-
es. See also: Setup_Bits, page 174

Connect an external brake

R179 BRAKE MacTalk name: N/A
The user outputs I/O1-8 can be used to control an external
brake. The BRAKE register sets this up:

Bit 0-7: Brake output mask
Defines which of the eight outputs that controls the
brake.
Bit 8-15: Brake_T_ON (ms)
Brake turn on time
Bit 16-23: Brake_T_OFF (ms)
Brake turn off time

See also: Status bits, page 160
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Modes

The QuickStep motor offers the following modes of operation:

Passive mode:
The motor will be in a completely passive state but
communication is active and internal registers can be set up.

Velocity mode:
The motor velocity can be controlled using MacTalk software
or by setting register 5 (V_SOLL) using serial or program commands.

Position mode:
The motor position can be controlled using MacTalk software
or by setting register 3 (P_SOLL) using serial or program commands.

Gear mode:

The motor position and velocity can be controlled by pulse and direction or encoder
signals at INI and IN2.

The gear ratio can be set to a large ratio using register |4 (GEARI) and register |5
(GEARY2).

Zero search mode type | and type2:
Searches for sensor to define a zero position (Reference point).

Cyclic Synchronous Position mode (CSP):

This mode is entered by the Ethernet module and enables very accurate positioning from the
PLC. Cycle times down to | ms are supported and means that P_SOLL is updated once every
ms. Please consult the Ethernet manual for details.
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6.1

Passive Mode

6.1.1 Passive Mode
After power up, the controller will start up in passive mode. This means that it is possible
to communicate and read/write to/from registers, but no current is supplied to the mo-
tor. It should thus be possible to turn the motor shaft as no voltage is connected to the
motor. If there is encoder feed-back, the encoder counter will always register the cor-
rect position.
f —
4 MacTalk - Noname —H
Eiles  View Offline gRxP  Setup Updates Help
F * &!
Open Save Save in mokor  Resek [
| Ethernet;192. 168.0.67 -
Main |I,|'O Setup | Reqisters | Advanced I Tests I efxp |
— Startup mode
) Welocity
() Position
() Gear
%7 Profile data
Max Welociky 100,00 = RPM
Stark welocity 10,00 = RPM
Acceleration 1000 == RPM)s
Deceleration 0= RPM/)s
57 Driver parameters
Running current 3.00 = & M3
Standby current 0.75 = & RMS
Standby time 500 = s
TT2374-01GB
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6.2 Velocity Mode

6.2.1 Velocity Mode

In this mode, the QuickStep motor controls the motor velocity via the Max Velocity set-
ting. This mode is typically used for simple tasks or for applications in which an overall
unit, such as a PC-board or PLC, controls velocity and positioning.

MacTalk - Noname -

Eiles  Wiew Offline gRxP Setup Updates Help

. & * L

Open Save Save in mokar  Resek

| Ethernet: 192, 168.0.67 v| %

Main |I,|'I:ZI| Sekup | Registers I Advanced ITests | eRxP |

Startup mode
Passive Startup mode

_ Position
 ear

% Profile data

Man Yelociky 100,00 = RPM
Start velocity 10,00 = RPM
Acceleration 100 RPM/s
Deceleration 0= RPM/s
"7 Driver parameters

Running current 3.00 = & RMS
Standby current 0.75 = A RMS
Standby tirme S0 ms

TT2374-01GB
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6.3

Positioning Mode

6.3.1 Positioning Mode
In this mode, the QuickStep motor positions the motor via commands sent over the se-
rial interface. Various operating parameters can be changed continuously while the mo-
tor is running. This mode of operation is used primarily in systems where the Controller
is permanently connected to a PC/PLC via the interface. This mode is also well suited for
setting up and testing systems. The mode is also used when programming is done.
i -
MacTalk - Noname - .
Eiles  View Offline eRxP Setup Updates Help
b .« * |
-
Open Save Save inmokbar  Reset
| B Ethernet: 192, 166.0.67 | %
M |I,|'O Setup IRegisters Advanced ITests IeRxF‘ |
Startup mode
Behig | Starkup mode
Yelociky
%7 Profile data
Mazx Yelocity 100,00 = RPM
Skart welocity 10,00 = RPM
Acceleration 1000 = RPM/s
Deceleration 0= RPM/[s
7 Driver parameters
Running current 3.00 = & RM3
Standbey current 0.75 = & RM3
Skandbey tirne 500 = s
TT2374-01GB
%7 Motion parameters
Position 0= Cournks
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6.4 Gear Mode

6.4.1

Gear Mode.

In this mode, the QuickStep motor functions as in a step motor driver. The motor moves
one step each time a pulse is applied to an input.

Velocity, acceleration and deceleration are determined by the external frequency but can
be limited and controlled by the QuickStep motor. In addition, the QuickStep motor also
provides a facility for electronic gearing at a keyed-in ratio in the following intervals:

- MISI17x, 23x, 34x, and 43x: /2147483647 to 2147483647/1.

(& MacTalk - Noname - Main parameters used in Gear Mode

Files View Offline eRxP Setup Updates Help

.9 b
Qpen Save Save inmoktor  Reset po
‘D Ethernet:192.168.0.67 v X
Main | 1{0 Setup I Registers | Advanced | Tests I eRxP |
Startup mode —
() Passive V| Startup mode
() welocity
(2 Pasition
© Gear <€ Select gear mode here.

%7 Profile data —

IMax Velocity 100,00 = RPM

Start velodity 10,00 = RPM

Acceleration D | ST Make sure that all these parameters are set to proper

Receiauoy 0 REEE —— values in order not to cause any limitations in the

7 Driver parameters motors ablllty to move.

Running current 3.00 = ARMS

Standby current 0,75 = A RMS

Standby time 500 = ms

+7 Gear fFactor . ) . .

Input 2048 ruses | <€—— Insert the resolution for the pulse source in this field.

Output 409600 risss | €—— [nsert the resolution for the motor in this field.

%7 Motion parameters . B . .

A o[ — Notice that if otherl ratlog than_1.1 betw_een pulse
source and motor is desired either the input and/or
output value must be scaled to match the desired
ratio.

This value reflect the target position (P_SOLL) which
is controlled directly from the pulse source. This value
should normally match the actual position unless the
motor has stalled or some of the motion parameters
TT2462-01G8 have been set to a limiting value.
Example:

A MIS23 | motor has a resolution of 409600 steps/rev. and an encoder is connected
which has a resolution of 2048 counts/rev.

If one revolution of the encoder should result in one motor revolution the Input must be
set to 2048 and the Output to 409600.

If the motor must run 5 revolutions because there is a gear with a reduction of 5:1 the
output must be set to 5 x 409600 = 2048000 instead.
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6.4

Gear Mode

6.4.2 Signal formats supported.
If gear mode is selected an external pulse source can control the position of the motor.
Following 2 formats are supported in all the MIS motors:
I. Pulse and direction control
One input is applied with a pulse signal. Each rising edge at this input will cause the
motor to move with a certain ratio (length) according to the gear registers “input”
and “output” described at the previous page (see Gear Mode., page |17).
A secondary input controls in which direction the motor moves.
2. Quadrature control
When selecting this format 2 square wave signals (channel A and B) 90 degree phase
shifted is applied to 2 inputs. Each transition (count) at the A or B channel will cause
the motor to move with a certain ratio (length) according to the gear registers “input”
and “output” described at the previous page (see Gear Mode., page |17).
The formats can be selected in MacTalk at the “I/O setup” tab.
“ . How to setup the input format.
Jpdates Help MacT alk Yersion: 1.50.62
. w8 & ¢
Filter setup
pe] RxP programming]
%7 Dedicatated Inputs
Home input Input4 =
Megative Limit input Disabled -
Positive Limit input Dizabled
External Encoder |Disabled j <—— Select input format here.
) Disabled - Quadrature is typically used for incremental
+ Dedicatated Outputs Quadrature encoders and supports a 2 channel 90 degree
In position Puls/Direction phase shiftet signal. The direction is defined
by the polarity on the phase shift.
Ih physical position Dizabled
- - Pulse/direction is typically used as format in
Error Disabled ¥ stepper motor systems.
oo o l— A pulse signal is applied to one input and the
TT2463-01GB ‘Mirection mode Inkerral ~-t direction to another input.
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6.4

Gear Mode

6.4.3

6.4.4

How to connect the pulse source.

The present firmware require that the external pulse source is applied to specific inputs.
These inputs differ from motor family to motor family.

Other input options are under development.

The external source must be connected to the following inputs:

Quadrature format 1/0 terminal Pulse/direction format | 1/O terminal
Channel A A1+ and A1- Pulse A1+ and A17-
Channel B B1+ and B1- Direction B1+ and B1-

Single ended signals

If the external encoder signals are only available as single ended and with voltage levels
up to CVO (typical 24V) it is possible to use |02+ 3 as inputs.

To make this change, a small RxP program is required in addition to the settings in Signal
formats supported., page | 18 Signal formats supported:

MacTalk - Noname

File View Motor eRxP Setup Updates Help

. 8 & L T

Open Save Savein flash  Resetpositon  ClearErrors

a & ¢

Reset Filter setup Stop

% Communication settings - Click to expand

| Main | 10 Setup | Registers | Advanced | Tests ‘ eRxP |Absoluhe encoder ‘
eRxP

Transfer & Start | Start l Stop Pause Single Step

Maodule Checksum: 1431
Status: Stopped

2. Set Register 223 to 4456445

3: Set Register 222 to 4160

4

G0392-10DK

Continued next page
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Gear Mode

6.4.5

After this program has been executed, the external source must be connected to the fol-

lowing inputs:

Quadrature format 1/0 terminal Pulse/direction format | 1/O terminal
Channel A 102 Pulse 102
Channel B 103 Direction 103

Please note that the MIS motor family offers different connector configurations.
For specific details about at which connectors the I/O terminals are available please con-
sult: - Connector overview for the MIS motors, page 34.

General considerations concerning cabling.

It is strongly recommended that shielded cable is always used when connecting the ex-
ternal pulse source to the pulse input to ensure that no noise from the surroundings af-
fect the quality of the signal and worst case cause the motor movement to get affected.
Also a good, solid ground wire between the motor and the source is recommended since
any differences in the potential between the pulse source and the motor can affect the

motor movement.

General guidelines concerning the I/O’s are given in the following chapters:

- User Inputs, page |18 or General, page 29.
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6.4

Gear Mode

6.4.6

Signal function and timing.

The description below shows how to connect the pulse source when using the pulse and
direction format. Also the timing is shown. Please be aware that if the indicated minimum
timing is not respected the motor may loose some of the step clocks and the position of

the motor will end up being out of synchronism with the pulse generator.

Pulse and direction format - Timing and how to connect

Incremental MIS or SMC
encoder or similar Twisted pair cable with screen recommend
non A+
From -—A TooT oo
internal

Al RS422 inputs

Control = ’Screen‘ — L g1+ (balanced)

circuitry | |2 — B ~ XXXX X X X KX

B1-
GND

=
« ko
RS422 outputs (balanced) 1 Note!: screen only Step occurs on the —_L
— T E

connected onsignal source. .
9 leading flank

< E [ | | . _wge
| Min.400ns | Min.400ns |/ Level definitions

Common mode range
Min.200nS Min.200nS -5 to +12V maximum !

1— +— Motor moves CW when
Direction (B1+/-) 0 % A V % V% dcigavciltior;is r}igh ((3)) and
1 wnen low .

The Direction signal must stay stable and well defined
TT2466-01GB in the indicated period while the clock has a rising edge.

1— Logic "0"=Diff. <-200mV
Step clock (A1+/-) 0— ; | ; Logic "1"=Diff. >+200mV

The description below shows how to connect the pulse source when using the quadra-
ture format. Also the timing is shown. Please be aware that if the indicated minimum tim-
ing is not respected the motor may loose some of the step clocks and the position of the

motor will end up being out of synchronism with the pulse generator.

Quadrature format - Timing and how to connect

Incremental MIS or SMC
encoder or similar Twisted pair cable with screen recommend

O \ ﬁ 00 Al+
o [P AS oo XXX XXX XX X K ea 1o
internal \Screen‘ RS422 inputs
Control n : ; —0L0 04 g4+ (balanced)

circuitry X X X X X X X ><_D-D B1-
] GND
RS422 outputs (balanced)‘% k ygﬁﬁéé@ﬁrgﬁ"s%ﬂgl =
T E source. Min. Min. TE
5uS 5uS Level definitions
v YoV oy |'—'|‘—'| Logic 0"=Diff. <-200mV

1- Logic 1"=Diff. >+200mV
Channel A (A+/-) 0 I | I | I | I | Common mode range
v Y VoY Min. 2uS Min. 2uS -7 to +12V maximum !
1_
Channel B (B+/-) 0

Ch. Alis 90 degree ahead  Ch. B is 90 degree ahea Step occurs on each
which will cause the motor which will cause the motor transition on either
TT2467-01GB to move CW to move CCW the A or B channel
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6.4

Gear Mode

6.4.7

Principle of gear mode.

As mentioned on the previous pages the motor will follow the input signal synchronously
to a certain extend according to the gear ratio setup. There are, however, a few other
parameters which are vital for success in the actual application.

These parameters are:

Velocity The value of the velocity register will be respected at any time when the
motor is in gear mode. Therefore, care must be taken if this is set lower
than the equivalent speed of the external source producing clocks to the
gear input since it will be a limiting factor-.

Acceleration Similar to the velocity register the acceleration setting will be respected
at any time and if set lower (slower speed rise time) than the external
source producing the clocks it will start to be a limiting factor.

Below can be seen an example of the relation between applied clocks and the actual mo-
tor movement when having velocity and acceleration set to low values.

Relation between input and the motor behaviour when setting the

velocity and acceleration registers to low values.
Motion speed and acceleration/deceleration controlled by the motor and NOT the master.

Ve All clocks received at a fixed rate.
No acc.,speed or decel. control is included.

In total 80 steps received

Velocity
Motor Velocity (Slave) /@/_®\®\J
0 1 step
e cninod S I I RARTR 1111 AR I(DI |

cw
Motor Direction
ccw j

A Position
r Target

Motor position (Slave)

0 O,

P> Time

@ The input clock demand a prompt high speed but the motor has to respect
the setting in the acceleration register and limit the speed increase vs time.
As result the motor will slip behind were it is supposed to be.

(@ Even the fact that the motor has slipped behind during acceleation it still has
to respect the setting in the velocity register (V_SOLL) register and limit the
speed accordingly.

(® The motor calculate continuously «on the fly» the necessary deceleration length
and starts decelerating according to the the setting in the acceleration register.
The motor will reach target (80 counts) exactly without any overshoot.

TT2468-01GB
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6.4

Gear Mode

As an alternative to the previous illustration the full control can be done by the master
by setting the velocity and acceleration registers to a significant higher value than the
equivalent value of the clock source which will assure that the motor follows each clock
with a very narrow timing and no delays.

This solution must be used if the master that produces the clocks do generate the full
motion profile with acceleration to a desired top speed and make sure to decelerate and
hit target.

Relation between input and the motor behaviour when setting the
velocity and acceleration registers to high values.
Motion speed and acceleration/deceleration controlled by the master only and not the motor.

1 step
In total 80 steps received ( j

S Velocity
Motor Velocity (Slave)
0 :

‘ 1 step
i oot 60 ctops oL L LU0 R 1 I(Vlil |

cw
Motor Direction
ccw j

A Position
r Target

Minimum
position error

Motor position (Slave)

P Time

(D The master that produce the input clock to the motor takes care of producing
acceleration. Since the acceleration register in the motor is set to a high value
it will not limit the demanded acceleration.

@ Similar as during acceleration the velocity register have been set to a high
value and do not cause any limitation of what is demanded from the master
producing the input clocks.

(® Same relation as during acceleration. The motor will reach target (80 counts)
exactly without any overshoot or time delay compared to the master position.

TT72469-01GB
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6.4

Gear Mode

Example I:

Example 2:

Encoder (quadrature) input.

An external encoder feeds the MIS. The I/O type is set to “Pulse in-

put“ and “Input type” is set to “Quadrature” in order to decode the

encoder signal. The encoder is connected to the 2 pulse input termi-
nals.

See also How to connect the pulse source., page | 19.

The resolution of the external encoder is 2048 cpr.

The MIS motor itself has 409600 cpr. If this application requires that
the MIS motor rotates | rev. each time the external encoder has ro-
tated | rev., the Input parameter is set to 2048

(external encoder) and the Output parameter is set to 409600.

Now the ratio between the external encoder and the MIS motor will
be I:1. Ensure the “Profile data” is set to proper values in order not
to limit motor operation unintentionally.

Pulse and direction input.

A traditional step motor system with separate driver and motor is re-
placed by the integrated MIS motor, meaning that the MIS motor re-
ceives a pulse and direction signal which is a very common signal
format in step motor applications.

The I/O type is set to “Pulse input“ and “Input type” is set to “Pulse-
direction” in order to decode the input signal. The pulse signal is con-
nected to the 2 pulse input terminals. See also How to connect the
pulse source., page | 19.

The MAC motor is replacing a step motor system with 400 steps per
revolution, which means that when the pulse source produce 400
pulses, it expects the MIS motor to rotate one revolution.

The MIS motor itself has 409600 cpr. If this application requires that
the MIS motor rotates | revolution each time 400 pulses are re-
ceived, the Input parameter is set to 400 since the MIS motor inter-
pret every rising edge at the applied pulse signal as one count (step).
The Output parameter is set to 409600 since this is the number of
counts (steps) on one revolution.

Now the MIS motor will move | revolution for every 400 pulses that
are applied to the pulse input. Ensure the “Profile data” is set to prop-
er values in order not to limit motor operation unintentionally.

The following table can be used as guide for setting up typical gear ra-
tios:

Pulse and direction gear ratio setup - “Commonly used ratios”
Applied number of pulses(clocks) | “Input” “Output”
per desired MIS motor revolution. | register register
200 200 409600
400 400 409600
500 500 409600
800 800 409600
1000 1000 409600
1600 1600 409600
2000 2000 409600
409600 (Equal to the MISxxx resolution) 409600 409600
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6.5

Zero search modes

6.5.1

6.5.2

Mechanical zero search modes

In all positioning systems there is a requirement to be able to find a mechanical zero po-
sition after the system is powered up or at specific times during operation. For this pur-
pose the MIS motor offers 2 different Zero search modes which can be selected from
the MacTalk main window or by sending a command via one of the serial interfaces.

7 Zero search Select the Zero search mode
?ern search mode Disabled \ = using this field. The selected format will
N be used as follows :
25D SEE YN ST e 0 G - Immediately after ther motor is powered up
Zero search velacity 50 RFM (only the “Power up ....” Formats)
R - If a search is initiated via the serial

Zero search crawl welocity 0 RPM interface.

Zeto seatch timeout 1] ms

% Zero search

Zero search mode Disabled 7 -

Zero search position Power up: Sensor byps 1 jounts

Zero search velodiby | POWer Up: Sensar type 2 PM

Zero search crawl welocity i] RFM

Zeto seatch timeout 1] ms

TT2170GB

The menu offers 3 options:
Disabled (default) The Zero search is disabled.

Power up: Sensor type | The Zero search function will start seeking for Zero until an
external sensor is activated. The point at which the sensor
is activated is defined as the zero.

Power up: Sensor type 2 Like above (Sensor type |) but after the sensor is activated
the direction of movement is reversed and the point at
which the sensor is disabled is defined as zero.

The following sections explain in detail the functionality of the 2 fundamental Zero search
modes.

Starting a Zero search

If the Zero search mode is set to Disabled, no Zero search is done at any time unless writ-
ten in a program.

If one of the 2 modes Power up: Sensor type | or Sensor type 2 is selected, the respective
Zero search mode will be executed every time the MIS motor is powered up if no pro-
gram is started up. If a program has been made and is running, the Zero search command
must be executed within the program to execute a Zero search.

The MIS motor “s zero search facility is very flexible. The inputs for reference and limit
switches must be set up correctly before use.
The active levels must also be set up correctly.
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6.5 Zero search modes

6.5.3 Set up the 1/0’s for zero search

File View Offline eRxP Setup Updates Help

.8 & L b & &

Save Savein flash Resetpositon  ClearErrors Reset Filter setup S

» Eamw settings - Click to expand

%ﬁegish&rs | Advanced | Tests | eRxP ‘
7 Inputs{Qu 7 Dedicatated Inputs

101 Active level Home input <— Zero search input setup
Negative Limit input <— Negative limit input setup
Positve Linitinput <— Positive limit input setup

External Encoder Disabled ~7

7 Dedicatated Outputs
In position Output5 ~

102 Active level
103 Active level
104 Active level
105 Active level

106 Active level

In physical position

Error Disabled ~
Pulse Direction mode Internal only =

107 Active level

108 Active level

101 Type
102 Type Pulse signal Disabled ~
e <hon s —— Make sure to set the selected
103 Type input(s) used for zero search
104Type 7 Input fiters and limit switches as input
Input filter time 5|5 ms
105 Type
[¥]101 Digital Input Filter enabled
106 Type [71102 Digital Input Filter enabled
107 Type [¥]103 Digital Input Filter enabled
[7]104 Digital Input Filter enabled
108 Type § -
[]105 Digital Input Filter enabled
[]106 Digital Input Filter enabled

Important information: Each of the 8 pins can be defined as inputs or outputs. The ac-
tive digital input level for each input is also defined in the above screen. Furthermore, it
is possible to set up a filter for each input to avoid noise interfering with the program.
The inputs for Home, Negative Limit and Positive Limit are selected here.

6.5.4 Advanced settings

E.s 3

Save Savein flash Rese

» Communication settings »and

lMaln I/OSemleeglster Advanced |Jrests | eRxP

%/ Motor setup

["]1nvert motor direction Select this if it is desired to change
[] Auto encoder synchronize direction when the limit switch is met.
7 Program Otherwise the motor will make

[F Dot start program on power up a mechanical collision.

7 Zero Search

[Z] change direction on position limit The final zero search point is found on

[]Find opposite side of sensor < the «back side» of the zero search
sensor instead of the «front side»

[] 1gnore switch

%7 Turn table

Ignore the physical sensor connected

to an input but simply use the actual
TT2478-01GB position as zero (resets the actual

position counter) or look only for the

index pulse and use this as zero point

(if enabled in general zero search setup area)

There are several ways to perform a Zero search:

- Start from both sides of the reference sensor in a system with limit switches without
having position limit problems.

- to go to the opposite side of the sensor and use this position as zero position.

- useaposition limit as reference position. In this case the zero search position must be
be different from O or the motor enters passive mode.

- ignore the reference switch input and use the actual position or index pulse as zero
position before using the zero search position.
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Zero search modes

6.5.5

6.5.6

“Sensor type 1” Zero search
Sensor type | zero search is carried out according to the following illustration:

Select the mechanical zero

%7 Zero search
Zero search mode Power up: Sensar ty search mode using this field.

The position is sampled in the exact

gro search

Zero search position -10000 -10000 Counts position where the sensor was
. ; activated. The motor the decelerates
ero search velodty -140 -140 RFM and moves the reverse distance back
to the position where the sensor was
X activated.
Velocity ¢
A
Zero search position is an optional |
offset. See description in X
other chapter. X
Zero search velocity defines the | » Time
velocity used during Zero search. T_ Zero search! \/:
The sign of the specified velocity  Sensor status started ! '
defines the zero search direction. A ! !
1 ]
» Time  TT2175-0268

The Zero sensor must be connected to a user input
For connection information, see User Inputs, page 18

“Sensor type 2” Zero search
Sensor type 2 zero search is carried out according to the following illustration.

7 Zero search Select the mechanical Zero
Zero search mode [Power up: Sensor type 2 v‘ search format in this menu.

When the zero search sensor is activated, the
0 Counts motor decelerates and starts to move in
50 REM the reverse direction with 1/64 of Zero search
Velocity. When the edge of the Zero search

Zero search velocity

Zeen snachicmtveta oy g bend sensor is passed the motor stops and the
. zero position is found.
Velocity ¢
Zero search position is an Acceleration specified by

the general acceleration
parameter under the “Profile
/ data” in MAC-Talk

optional offset. See description |
in other chapter. |
Zero search velocity defines the |
velocity used during Zero search. ,

\ 7—» Time
I

The sign of the specified velocity . |
o Sensor . |
defines the Zero search direction. cat ! . A
Zero search crawl velocity is status Zero search, ' In FhIS example the
started ! ' active sensor level
|

used to "crawl" back to the sensor '

___issetto high
(Home Torque=1)

edge after it has been detected.
This parameter is only supported
in FW2.08 or newer.

A - H
» Time TT2187-03GB

The Zero sensor must be connected to a user input. For connection information, see

User Inputs, page 18.

Hint: Make sure the acceleration/deceleration is set to an appropriate value which stops

the motor when the Zero search switch is detected but before mechanical collision.
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6.5.7

Making a Zero point offset

Common for all the zero search modes, it is possible to optionally define the zero point
as a value other than zero (position 0).
When is it useful to use the zero point offset?

If it is required that the position interval under normal operation is always convenient
values from O to x instead of a mixture of negative and positive values. This can hap-
pen if the zero point sensor is placed a long distance away from the normal position-
ing interval or inside the normal positioning interval.

If an automatic move to an initial position is desired after a power up zero search.

The offset value must be specified in the “Zero search position” field.
The complete zero search will be performed in the following order:

The zero search is started either automatically (power up) or initiated by a command
from the serial interface.

The basic Zero search is completed and the position counter is set to the value spec-
ified in the “Zero search position” field.

If the zero search position value is different from position, the motor will now move
to position 0.

The zero search is now complete and the motor will switch to normal operation, i.e.
the mode selected in the “Start up mode” field in the main window.

The illustration below shows the complete zero search cycle.

The motor will always go to position 0

after a complete Zero search is done - this

causes the motor to move the difference

between 0 and the value specified in the The speed and acceleration
“Zero search position” field. is set to the general setting

Velocity in MacTalk under “Profile data”

Zero search in progress
velocity etc. depends on
the actual zero search mode.

1‘ ‘L , L > Tin.-u.e

“— Zero search After the basic zero search has Actual position counter
started been done, the actual position counter  is now zero (position 0).
is set to the value specified in the Zero search complete.
“Zero search position” register ————

%7 Zero search

Zero search mode Power up: Sengor ty -

Use index after zero search
Zero search position -10000 -10000 Counts

Zero search velodity -140 -140 RPM

TT2171-02GB
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6.5.8

Zero point offset Example.
Setup done before start:
- Zero search velocity = -128 rpm
- Zero search position = - 10000 counts

17 Zero search sensor

Position before zero search
(“Sensor Type 27)
START

direction with 128 RPM defined by

The motor moves in negative
Step 1
«Zero search velocity» setting

- -

is -10000 count..

[ =
L

- : Motor decelerate and stops behind the sensor
1
1

The motor moves in positive direction with 2 RPM which is
Step 2 | | 1/64 of the defined «Zero Search Velicity» and the actual
position counter is set to the «Zero Search position» which

>

is finished !

The motor is set back in the selected «Start up mode» which
Step 3 in this example is «Position mode». Since the target position
is default 0 it moves to position 0 and stops. The zero search

T72192-02GB

Setting up zero search without MacTalk

If MacTalk is not used for setting up parameters/registers related to the zero search fea-

ture it must be done as follows.

The motor contains a number of registers which can be accessed from various protocols

depending at which options the motor has.

Protocols available are for example Ethernet (EthernetlP, Profibus etc.) and CAN-open,

Modbus or the MacTalk protocol.

Each field in MacTalk described earlier in this chapter is accessing a register in the motor-.

The registers that are relevant for zero search operation are:

Zero search basic settings:

R38 P_HOME MacTalk name: “Zero search position”
The found zero point is offset with this value.

See also P_Home, page 164

R40 V_HOME MacTalk name: “Zero search velocity”
The velocity to use during zero search.

Set a negative velocity to search in the negative direction.
See also V_Home, page 164

R42 HOMEMODE MacTalk name: “Zero search mode”

Selects the zero search type that should start on power up.

See also Home mode, page 164

JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS17x, 23x, 34x, 43x

129



6.5

Zero search modes

R120 INDEX_OFFSET

R242 V_HOME_CRAWL

R243 V_HOME_TIMEOUT

MacTalk name: N/A

The position of the zero sensor relative to the encoder in-
dex. This is set after a zero search where the index is
used.

See also Index_Offset, page 172

MacTalk name: “Zero search crawl velocity”

In Zero Search type 2, the “crawl” velocity is V_HOME/
64 by default.

If register 242:V_HOME_CRAWL is < >0, a user defined
velocity is used — independent of V_HOME. Please note
that overshoot can occur if this velocity is set too high.
See also V_HOME_CRAWL, page 193

MacTalk name: N/A
The default zero search time out is 60 s. This register sets
another time out in milliseconds. If the time out is passed

the motor will return to startup mode.
See also V_ HOME_TIMEOUT, page 193

Zero search advanced settings:

R122 Zero Search BITS

Zero search I/O setup:

R125 IOSETUP

R132 HOME_MASK

MacTalk names: (multiple - see below)

“Use index after zero search”, bit 0

“Change direction on position limit”, bit |

“Find opposite side of sensor”, bit 2

“Ignore switch”, bit 4

“Disable zero search timeout”, bit 5

Explanation of the individual bits see Advanced settings,
page 126. See also Zero_Search_Bits, page 173

MacTalk names: “l1/O Setup” tab
Bit 0-7  Sets the I/O active level.

Bit 8-15 Enables the I/O as an output.
See also IOsetup, page 174

MacTalk name: “Home input”

Input mask for home sensor input(s), each bit select
which of the I/O |-8 to use as input for the home sensor
signal.

See also Home_Mask, page 176

RI35 INPUT_FILTER MASK MacTalk names: “Input filters”

R136 INPUT_FILTER_CNT

Input mask for the digital inputs with input filter.
Bits set use the input filter time in register |36, bits
cleared use a fixed update time of 100 us.

See also Input_Filter_Mask, page 177

MacTalk name: “Input filter time”

The number of milliseconds the filtered digital inputs must
be stable before accepting a change.

See also Input_Filter _Cnt, page 177
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7.1

Setup error limits

Error Handling
Use these fields to define error
limits for the maximum follow error etc.

- 5 @ & €

sition  Clear errors Rgset mokor Filker setup STOP i

%7 Errar handling

Pasition limit min -10000 -10000 Counks
Position limit rmaz l 10000 10000 Counks
Error deceleration 10000 RPM/[s
Min bus volcage 0 Yolts

| Disable errar on travel limit

I | Enable position limits without memory

TT2174GB

The MIS motor contains 5 fundamental parameters which are used for protection related
purposes. They all have effect regardless of which mode of operation the motor is set to
use.

Position limit min. and max.

Same as physical limit switches but implemented in software. Default is 0 meaning that
the feature is disabled. If one parameter is different from 0, both values are activated.
See also End-of Travel Limit Inputs, page 102

Error acceleration

If a fatal error occurs, it can be convenient to use a controlled deceleration instead of a
sudden stop. If the inertia in the system is high and the mechanical parts are weak, a sud-
den stop can cause damage and unintended behaviour. Use this parameter to define the
deceleration used during a fatal error. Default is 0, meaning that the feature is disabled.

Min. bus voltage
This is the level of P+ at which the motor goes into error state “low bus voltage”.

Disable error on travel limit

If one of the position limits (external sensors) are activated no error is generated.
This will avoid that the motor enter passive mode and make the motor power less.
See also End-of Travel Limit Inputs, page 102

Enable position limits without memory
See Simple mode: Position limits without memory, page 106
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7.2

Error messages

7.2.1

How to monitor Errors

Any error that occur will show up in the right side of the MacTalk screen.
Some errors can be cleared by pressing the “Clear Error” button.
Other errors are fatal and need other actions.

For example will a temperature error not be possible to clear before the temperature is

lower than what is accepted.

/— Errors can be cleared here if they are not fatal

=l /=
i I @ l MacTalk Yersion: 1.70.027
Clear errars Resel mokor Filter setup STOP motar AukoScan
¥ Status
v\l'Band—.’ﬁZDD vIMcm:lr Address: all v] ¥ 2000
Motor status
—| Active mode Passive
L handi Actual velocity 0,00 RPM
TP U2 ) Actual position 76001540  Counts
0 el U e Encoder position 76001412 Counks
tion limit min 0 Counts Abs, Encoder position 286662 Counts
Follow error 0 Counts
tion limit maz: ] Counts Run skatus
r deceleration 10000 RPM/fs i) phyls‘posmon
In Position
bus volkage 15 Walts
Jisable error on travel limit
nable position limits without memory Bus valtage (P+) 54 Volte

Zero search

Temperature a4 e
1 search mode Disabled > Inputs

Jse index after zero search 37654321 0.02v%ils

DEDDREE® o0.02vols

y search position o Counks
Cukputs

1 search velocity -50 RPM 87654321
1 search timeout 0 ms soosomEe

External Encoders 0 Counts
Jutocorrection der Velocity 0 Countsfs
osition window 20000 Counts 7 7 Errors
scorrection velocity 0.00 = RPM General

Fallows Error
rumnber of retries 2 Counts Sl driver

Fosition limit
ling time between retries 100 ms

Jpdate the In Physical Position bit continously TT2381-01GB

Error messages are shown here if any

The next pages describe every error including cause for the error and how to solve the

error situation.
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7.2 Error messages

7.2.2 Reading the Event log

In MacTalk it is possible to monitor all the saved data. This tab shows the total amount
each error has occurred, the last 20 errors with time stamps, total amount of revolutions
the motor has run during the entire lifetime etc.

The motor do not have a real time clock so all time stamps are based on the active time
where the motor has been powered also showed as “Up time”.

RS MacTalk - Moname =l e =]
Files Motor eRxP Setup Updates Help
F B é- }’ % & & @ ‘ hiacTalk Version: 1.70.027
Cpen Save ‘ Saveinmotor Resetpostion Clearerors  Resetmotor  Fitersetup  STOPmobor  AdkoScan
‘-Sena\ port v‘ ‘Cumpurt: 1 leaud: 19,200 v|MDtUr Address: All v| . Stohe
Motor stakus
Main | I/ Setup | Registers | Advanced | Event Log | Tests | eRxP Active mode Gear
et sl B G :EEE:} ;z‘:;:z BEEDS‘SE Ezz’nts
Error type Number of errors Last ervor ime Encoder positian 888398  Counts
I Kl Zm:A%m:1s @ Abs, Encoder position 198106 Counts
Output driver 2 ZhaIm:2is Follow error S5 Counts
Position limits 2 2h:57m:21s § Run status
Lovbus voltage 4 Z35Im 21 Lpltinel et es Second:] In phys postion
Overvoltage 2 25T 21s 28h:47m:1s In Position
Temperature 2 2h:aTm:21s
Intemal emor 4 2h:57m:21s
Encoder lost position 2 2h:57m:21s
Encoder reed sensor 2 2h:57m:21s Bus voltags (F+) 24 volts
Encoder no communication 2 20:5Im:215 Temperature 32 o
Extemal encoder 2 20:5Im:21s Inputs
Closed loop lost sye 2 2h:57m:21s 67654321 O00zvoks
Saved encoder position 0 00:0m:0s DoPEEEEE oo02vis
Saved P_IST [ on:on: 0 Outputs
57654321
S et i Soseseem
Saved encoder position External Encaders o Counts
Saved P_IST External Encoder Velocity 0 Countsfs
Powerdowm count Errors
Total runtime Mours:minuts:seconds] 2M:3amETs
PLC Flash savings 2
Userdata flash savings 2
Saved $51 dats ]
Saved Ext. Encoder data ] N
Total amount of rotations [1000: rev] 131 ¥ MIS940 o COm1
Error type: Last ervor ime: -
I | zm:aom:11s
Folloyr eror 2t 1m:3T
Closed loop lost sye 5720
Extemal encoder 2hc5Tm: 215
Encoder no communication 2hcaTm:21
Encoder reed sensor 2hcATm:21
Encoder lost position 5720
Internal ermor 2hc5Tm: 215
Temperature 2hcaTm:21
Output driver 2hcATm:21
Internal error 5720 |
Eatlom arrnr T2
MIS340 (Version V4.00.00070,5N: 1) Connected TT2394-01GB

134 JVL Industri Elektronik A/S - User Manual - Integrated Stepper Motors MIS|17x, 23x, 34x, 43x



7.2

Error messages

7.2.3

7.2.4

7.2.5

Error messages and error handling

The following list show the possible error messages, the cause of the error and possible
actions to prevent the error from happening. Each error can also be monitored by read-
ing the Error register (register 35) by using software packages like the OCX driver or

MacReglO.

Error message ’Follow error’

Message no. / Message

1/ ’Follow error’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The Follow error (register 20) has exceeded the
value specified in “Follow error max” (register 22).

Possible cause of this error

“Follow error max” is set to a too low value and therefore the Fol-
low error exceeds this value at normal operation.

The motor has stalled because of too much load or a too low
“Running current” (register 7).

Faulty encoder

Solutions to avoid error

Set “Follow error max” to a “much” greater value than the average
“Follow error” while running at the desired velocity (V_SOLL, reg-
ister 5). Please allow some overhead in order to avoid Errors be-
cause of small spikes in the “Follow error”.

Please notice that 1 revolution is 409600 counts.

Make sure that the “Running current” (register 7) is set high
enough to avoid step loss or stalling.

In Passive mode, the shaft can be moved freely to check that the
encoder is counting properly — 1 revolution should make 409600
counts. Looking at the front of the motor, the positive counting di-
rection is clockwise.

How to return to normal
operation

Clear the error bits in register 35.
Return to the desired active mode.
or

Reset the motor / Cycle the power

Error bit / Firmware name

Bit 1

Error message ’Output driver’

Message no. / Message

2 / ’Output driver’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

1 or more of the 8 10’s has a hardware fault.

Possible cause of this error

An IO has been setup as an output, but 24 V is applied to that spe-
cific output.

Output pins are overloaded.

Solutions to avoid error

Make sure that the setup is correct. The easiest way to do this is
by connecting to MacTalk and go to the 1/O setup tab. Here the
actual setting for each pin is shown. The status on the Inputs and
Outputs can be monitored in the right “Status” panel.

Always take care not to load the outputs by more than 300 mA per
channel. Please consult the User Outputs, page 28 section.

Check that none of the wires are short-circuited.

How to return to normal
operation

Reset the motor / Cycle the power

Error bit / Firmware name

Bit 2
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7.2

Error messages

7.2.6

7.2.7

Error message 'Position limit’

Message no. / Message

3 /’Position limit’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

This error relates to both the Hardware and software position limits.
It is set when one of the 4 conditions is true:

* The positive sensor has been active

* The negative sensor has been active

* Actual Position is greater or equal to Max position (register 30)
* Actual Position is less or equal to Min position (register 28)

Possible cause of this error

* One of the position limits is reached.
* Noise on the hardware limit input.
* Faulty limit sensor.

Solutions to avoid error

* When position limits are activated, make sure that the motor does
not reach the limits. An internal absolute multi turn encoder can
be a good help to avoid reaching the limits.

* If the motor must reach the limits, but also stay in the active
mode, it is possible to disable the ‘Position limit’ error message
by setting Setupbit 17 in register 124. Please see Position Limits,
page 102

* If noise has triggered the hardware position limits, it is recom-
mended to add some digital filtering on the inputs. The easiest
way to do this is by connecting the motor to MacTalk and setup
the filter for the specific input on the 1/0 setup tab. See also Dig-
ital input filter setup with MacTalk:, page 20

How to return to normal
operation

* Clear the error bits in register 35.

* Return to the desired active mode. It is now only possible to run
the motor in the opposite direction of the limit.

* Reset the motor / Cycle the power

Error bit / Firmware name

Bit 3

Error message ’'Low bus voltage’

Message no. / Message

4/ ’Low bus voltage’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

* The measured bus voltage is lower than the level Min_Busvol (regis-
ter 98).

* The voltage of the P+ bus voltage has been measured to be lower
than the limit selected in the register 'Min_Busvol’ (register 98). This
has resulted in an error as configured in the setup of 'Undervoltage
handling’. See also Under voltage Handling, page 107.

Possible cause of this error

* The current rating of the external power supply is too small.

* The power supply is not able to deliver the required peak currents
that the motor need. This is a typical problem when using switch
mode power supply.

* The power cable is under dimensioned.

* The under voltage min. setting must be decreased.

Solutions to avoid error

* Use a power supply with a higher current rating.

* Use a power cable with at least 0,75mm? wires (up to cable lengths of 10m.
If the power cable is longer, use 1,5mm? or use multiple wires in parallel.

* Connect a capacitor across the supply line close to the motor. Especially if
using a switch mode power supply this will help.

How to return to normal
operation

* Reset the motor, clear the error bit(s) in register 35 or cycle the power.

Error bit / Firmware name

Bit 4
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Error messages

Error message 'Over voltage’

Message no. / Message

5 /’Over voltage’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

A too high P+ voltage (> 100 V) has been measured.

Possible cause of this error

* A too high P+ voltage has been connected.

* The returned amount of energy from the motor has been too
high. This can typically happen if:

* The motor decelerate a large load inertia too fast. - The motor is
turned by an external force.

Solutions to avoid error

* Decrease the load inertia.
* Decrease the top speed and/or the acceleration value.
* Make sure that the supply voltage is within the limits.

How to return to normal
operation

* Reset the motor, clear the error bit(s) in register 35 or cycle the
power.

Error bit / Firmware name

Bit 5

Error message 'Temperature’

Message no. / Message

6 / 'Temperature’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The temperature has been higher than 90°C (194F) which is not al-
lowed.

Possible cause of this error

* The ambient temperature is higher than allowed - max is +40°C/
104°F.

* The motor is build into an environment where it can not dissipate
enough heat.

* The motor is not mounted on a proper mechanical structure
where heat can be dissipated.

Solutions to avoid error

* Make precautions to decrease the surrounding ambient temper-
ature.
* Lower the speed and or load on the motor.

How to return to normal
operation

* Reset the motor, clear the error bit(s) in register 35 or cycle the
power.

Error bit / Firmware name

Bit 6

Error message ’Internal error’

Message no. / Message

7 | ’Internal error’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The firmware consists of 2 parts, and only one part is working.

Possible cause of this error

* Firmware update process has been interrupted.

Solutions to avoid error

* Use the recommended USB-RS485 converter with part number
RS485-USB-ATC-820. See MISxxxxxxQ5xxxx connector de-
Scription., page 35

* Let MacTalk finish the firmware update.

How to return to normal
operation

* Try firmware updating again and follow the recommendations
above.

Error bit / Firmware name

Bit 7
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7.2

Error messages

7.2.11 Error message ’Encoder lost position’
Message no. / Message 8 / ’Encoder lost position’
Type / Motor action Unrecoverable error / Motor is set in Passive mode.
Error condition The absolute multi turn encoder (H3/H4) has lost the position.
Possible cause of this error | * The reset of the encoder can be caused by a firmware update.

* The battery level is low and the encoder cannot remember the
position.

Solutions to avoid error Hints to optimise the battery lifetime:

1. Avoid to place the motor in an environment with high tempera-
tures.

2. Set the running and especially the standby motor current as low

as possible in order not to heat up the motor unnecessarily.

3. Keep the external power applied as much as possible.

See also Position retention time, page 101 for further info

How to return to normal * Reset the position (special command 354 in register 24), clear
operation the error bit(s) in register 35 or cycle the power.

* If the battery level is low, this error will re-appear every time after
power has been off for a while. In that case, the motor must be
returned for service.

Error bit / Firmware name | Bit 8
7.2.12 Error message ’Encoder Reed error’
Message no. / Message 9 /’Encoder Reed error’
Type / Motor action Unrecoverable error / Motor is set in Passive mode.
Error condition * The absolute multi turn encoder (H3/H4) has detected a wrong
sequence in the positioning algorithm.

* This error also occurs after firmware update.

Possible cause of this error | * This can be caused by a mechanical shock on the shaft or an ex-
ternal magnetic field.

* Because the encoder has been reset during a firmware update.

Solutions to avoid error * Do not place the motor inside a strong magnetic field.
* Do not expose the shaft or the motor for mechanical shocks.
How to return to normal * Reset the position (special command 354 in register 24), clear
operation the error bit(s) in register 35 or cycle the power.
Error bit / Firmware name | Bit 9
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7.2

Error messages

7.2.13

7.2.14

7.2.15

Error message 'Encoder COM error’

Message no. / Message

10 / ’Encoder COM error’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The internal communication to the Absolute multi turn en-
coder (H3/H4) does not work.

Possible cause of this error

* Afirmware update of either the SMC66/85 or the Absolute
multi turn encoder (H3/H4) has gone wrong.
* Hardware error.

Solutions to avoid error

* This error should not occur during normal operation, but
can happen if something went wrong in a firmware update
process.

* If a new firmware update does not clear the error: Return
the motor for service.

How to return to normal
operation

* This error will only be set during startup and can be
cleared afterwards. Then the motor operation will be the
same, but the multi turn encoder will not work.

* Clear the error bit(s) in register 35.

Error bit / Firmware name

Bit 10

Error message ’External encoder’

Message no. / Message

11 / ’External encoder’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

An external SSI encoder has been enabled but communi-
cation with the encoder has failed.

Possible cause of this error

* The encoder is not connected correctly.

* The format chosen is not compatible with the actual en-
coder.

* Improper cabling have been used.

Solutions to avoid error

* Use proper cabling between the motor and the external
SSI encoder. A screened cable with twisted pair wires is
recommended.

* Make sure that the right SSI format is selected.

How to return to normal
operation

* Reset the motor, clear the error bit(s) in register 35 or cy-
cle the power.

Error bit / Firmware name

Bit 11

Error message ’Closed loop’.

Message no. / Message

12 / ’Closed loop’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

Possible cause of this error

Solutions to avoid error

How to return to normal
operation

Error bit / Firmware name

Bit 12
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Error message ’External memory’

Message no. / Message

13 / ’External memory’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The controller has build in memory for the "Event log”.

Possible cause of this error

The memory self test has failed because of faulty hardware inside
the motor.

Solutions to avoid error

Return the motor for service.

How to return to normal
operation

* This error will only be set during startup and can be cleared af-
terwards. Then the motor operation will be the same, but the
“Event log” will not work.

¢ Clear the error bit(s) in register 35.

Error bit / Firmware name

Bit 13

Error message ’Single turn encoder error’

Message no. / Message

14 / ’Singleturn encoder error’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

The absolute single turn encoder (H2/H4) has failed.

Possible cause of this error

* Wrong setup.

* The distance between the internal magnet and the internal en-
coder sensor is outside the limits caused by too high force at the
motor shaft in forward or backward direction.

Solutions to avoid error

» Take care when changing settings in Internal_Encoder_Setup
(register 175).
* Do not expose the shaft or the motor for mechanical shocks.

How to return to normal
operation

* If the error appeared after changing some settings, please try to
“Load factory defaults” in MacTalk.
* Cycle the power to the motor.

Error bit / Firmware name

Bit 14

Error message 'Safe Torque Off’

Message no. / Message

15 / ’Safe Torque Off’

Type / Motor action

Unrecoverable error / Motor is set in Passive mode.

Error condition

“Safe Torque Off’ has been triggered.

Possible cause of this error

* One of the two inputs STO channel A or STO channel B has been
measured less than 18 V.
* A hardware fault in the STO circuitry.

Solutions to avoid error

Make sure that both STO channels are connected to 24 V with a
stable power supply.

How to return to normal
operation

* Apply a stable 24 V to both STO channels and clear the error
bit(s) in register 35.

* |f the Safe Torque Off error is still present, the STO circuit has a
hardware fault and the motor must be sent to JVL for inspection.

Error bit / Firmware name

Bit 27
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8.1

Introduction to registers

All of the motor registers can be accessed either through the RS485 interface which is
the standard interface in the MIS motors.

Optionally the registers can also be accessed through the optional CANopen, or Ether-
net interface. A separate manual LB0056 exist for the industrial ethernet protocols.
The Ethernet manual can be found at www.jvl.dk using this link : www.jvl.dk

When accessing registers over CANopen, they are mapped to object indexes 2012 and
2014 (hex) with the sub-index equal to the register number 1...255. Use index 2012 for
the 32-bit registers and index 2014 for the | 6-bit registers.

For example to access all 32 bits of P_SOLL, use index 2012, subindex 3. To access 16

bits of V_SOLL use index 2014, subindex 5. This is described in more detail in CANopen
(optional), page 229.

All of the registers can be accessed over CANopen with the same Read/Write access re-
strictions as when using the R5485 interface.

Some registers are tagged as R for Read-only. There are different reasons for this, such
as protecting the serial number from being changed or indicating that the value in regis-
ters, such as analogue Inputs, will never be read by the motor but always overwritten us-
ing the latest sampled values.
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Internal

registers

8.2.1 Register Overview
Reg | Name Size | Access | Range | Default | Unit Description MacTalk
name
1 PROG_ 32bit | R - - Major*16 + The firmware version. The Bit 14 is set to indicate that the “Status bar”
VERSION Minor + type is a stepper motor controller, while bits [19:14] are set
16384 + to the specific motor type, where 17 means SMC85xx.
17*2/\14
2 MODE_REG | 32bit | R/W 0,1,2,13, |0 - Controls the operating mode of the motor. Current Mode
14 0 : Passive
1: Velocity mode
2 : Position mode
13 : Zero search type 1
14 : Zero search type 2
32: Cyclic Synchronous Position mode (Ethernet only)
3 P_SOLL 32bit | R/W (-23h-(23%- |0 Steps The desired position. When in position mode, the motor will | Position
1) move to this position. This value can be changed at any time.
4 Reserved (intended for 64-bit P_SOLL hi-word)
5 V_SOLL 32bit | R/W -300,000- | 10000 0.01 RPM The maxium allowed velocity. When in velocity mode the Max velocity
300,000 motor will run constantly at this velocity.
Specify a negative velocity to invert the direction.
This value can be changed at any time.
Example: The value 25000 selects 250 RPM
6 A_SOLL 32bit | R/W 1-500,000 | 1000 RPM/s The acceleration/deceleration ramp to use. If this value is Acceleration
changed during at movement it will first be active when the
motor stops or changes direction.
7 RUN_ 32bit | R/W 0-1533 511 C:5.87 mA Current to use when the motor is running. The unit depends | Running
CURRENT B:3.91 mA onthedriver:C=9A,B=6A, A=3A. Current
A:1.96 mA
8 STANDBY_ | 32bit | R/W 1-65535 500 ms Number of milliseconds before changing to standby current. | Standby Time
TIME
9 STANDBY_ | 32bit | R/W 0-1533 128 C:5.87 mA The standby current. The unit depends on the driver: Standby
CURRENT B:3.91 mA C=9A,B=6A,A=3A. Current
A:1.96 mA
10 P_IST 32bit | R/W (-23h-(23L- | - Steps The actual position. This value can be changed at any time. | Actual
1) position
11 Reserved (intended for 64-bit P_IST hi-word)
12 V_IST 32bit | R -300,000 - |- 0.01 RPM The current velocity. Actual
300,000 velocity
13 V_START 32bit | R/W 1-300,000 | 1000 0.01 RPM The start velocity. The motor will start the acceleration at Start velocity
this velocity.
14 | GEAR1 32bit | R/W (-231)-(231. | 409600 | Counts The multiplier of the gear factor Output
1)
15 GEAR2 32bit | R/W (-231)-(231- | 2048 Counts The divider of the gear factor Input
1)
16 ENCODER_ | 32bit | R/W (-23h-(23% | - Steps If the encoder option is installed, this show the position Encoder
POS 1) feedback from the encoder. position
17 Reserved (intended for 64-bit ENCODER_POS hi-word)
18 INPUTS 32bit | R - - Special The current status of the digital inputs. “Status bar”
19 OUTPUTS 32bit | R/W - 0 Special The current status of the digital outputs, can be written to “Status bar”
change the outputs.
20 FLWERR 32bit | R (-231)-(23% | - Steps When the encoder option is installed this shows encoder Follow error
1) deviation from the calculated position (P_IST).
21 Reserved (intended for 64-bit FLWERR hi-word)
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8.2

Internal registers

Reg

Name

Size

Access

Range

Default

Unit

Description

MacTalk
name

22

FLWERRMAX

32bit

R/W

(_231)_(231_1)

Steps

The maximum allowed value in FLWERR before
an error is triggered. If FLWERRMAX = 0, the
error is disabled.

Error handling ->
Follow error

23

Reserved

(intended for 64-bit FLWERRMAX hi-word)

24

COMMAND

32bit

R/W

FastMac
commands:
0-127

Other:
256-

Used to issue commands to the motor. 0-127 is
the normal FastMac commands, where only a
subset is implemented in SMC85/66.

Special
command

25

STATUSBITS

32bit

Special

Status bits:

Bit 0: Reserved

Bit 1: AutoCorrection active

Bit 2: In Physical Position

Bit 3: At velocity

Bit 4: In position

Bit 5: Accelerating

Bit 6: Decelerating

Bit 7: Zero search done

Bit 8: PassWord lock

Bit 9: Magnetic encoder error

Bits 10-13: Reserved

Bit 14: Electromech. brake active (Int./Ext.)
Bit 15: Closed loop lead/lag detected

Bit 16:
Bit 17:

Closed loop activated

Internal encoder calibrated (ready for
closed loop)

Standby current is used

External memory ok

Bit 18:
Bit 19:
Bit 20:
Bit 21:
Bit 22:

Internal encoder ok
Ethernet sync activated
In target position

Bit 23: STO channel A ok

Bit 24: STO channel B ok

Bit 25-31: Reserved

Run Status

26

TEMP

32bit

-2.27 -
uses
offset

Temperature measured inside the motor. See
the detailed description for information on the

value scaling.

Temperature

28

MIN_P_IST

32bit

R/W

(_231)_(231_1)

Steps

Negative software position limit

Position limit
min

29

Reserved

(intended for 64-bit MIN_P_IST hi-word)

30

MAX_P_IST

32bit

R/W

(_231)_(231_1)

Steps

Positive software position limit

Position limit
max

31

Reserved

(intended for 64-bit MAX_P_IST hi-word)

32

ACC_EMERG

32bit

R/W

1-500,000

10,000

RPM/s

Acceleration to use when performing an
emergency stop when an error has occurred.

Error
acceleration

33

IN_POSITION_WINDOW

32bit

R/W

0-(2%%1)

20000

Steps

Selects how close the internal encoder position
must be to P_SOLL to set the InPhysical-
Position status bit and prevent further

AutoCorrection.

In position
window

34

IN_POSITION_COUNT

32bit

R/W

0-100

Counts

The number of times to attempt
AutoCorrection. A value of zero disables
AutoCorrection.

Max. number of
retries

144
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Internal registers

Reg

Name

Size

Access

Range

Default

Unit

Description

MacTalk
name

35

ERR_BITS

32bit

R/W

Special

Error bits:

Bit 0: General error (always set together with another
error bit)

Bit 1: Follow error

Bit 2: Output driver

Bit 3: Position Limit

Bit 4: Low bus voltage

Bit 5: Over voltage

Bit 6: Temperature >90 °C

Bit 7: Internal (Self diagnostics failed)

Bit 8: Absolute multiturn encoder lost position

Bit 9: Absolute multiturn encoder sensor counting

Bit 10: No comm. to absolute multiturn encoder

Bit 11: SSI encoder counting

Bit 12: Closed loop

Bit 13: External memory

Bit 14: Absolute single turn encoder

Bit 27: Safe Torque Off (STO)

Errors

36

WARN_BITS

32bit

R/W

Special

Warning bits:

Bit 0: Positive limit active

Bit 1: Negative limit active

Bit 2: Positive limit has been active
Bit 3: Negative limit has been active
Bit 4: Low bus voltage

Bit 5: Reserved

Bit 6: Temperature >80 °C

Bit 7: SSI encoder

Bit 8: Driver overload

Warnings

37

STARTMODE

32bit

R/W

0,1,2,3

The motor will change to this mode after power up. This
is also the mode that is used after a zero search is
completed.

See MODE_REG for a list of possible modes.

Startup mode

38

P_HOME

32bit

R/W

(_231)_(231_1)

Steps

The found zero point is offset with this value.

Zero search

position

39

Reserved

(intended for 64-bit P_HOME hi-word)

40

V_HOME

32bit

R/W

-300,000-300,000

-5000

0.01
RPM

The velocity to use during zero search. Set a negative

velocity to search in the negative direction.

Zero search

velocity

42

HOMEMODE

32bit

R/W

0,13,14

Select the zero search that should start on power up.

Zero search
mode

43-
45

Reserved

32bit

R/W

1-8

Planned - Not supported yet!

46

AbsEncPos

32bit

0-409,500

Steps

The position last read from the internal magnetic
encoder. This is the absolute single-turn position.

Abs. encoder
position

47

EXTENCODER

32bit

(_231)_(231{[)

Counts

The value from an external encoder, eg. SSI.

SSI Encoder
value

48

FlexReg

32bit

A mix of 16 bits from different registers. The user can set

this up.

64

Pn

32bit

R/W

(_231)_(231_1)

Steps

8 position registers (odd numbered registers)

Position n (Pn)
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8.2

Internal registers

Reg | Name Size | Access | Range | Default | Unit Description MacTalk

name

65- | Vn 32bit | R/W 0-300,000 | 10000 0.01 RPM | 8 Velocity registers Velocity n (Vn)

72

73- | An 32bit | R/W 1-500,000 | 1000 RPM/s 4 Acceleration registers Acceleration n

76 (An)

77- | Tn 32bit | R/W 0-1533 511 5.87 mA | 4 Run current registers Current n (Tn)

80

81- | Analog 32bit | R 0-4095 0 1.221 mV | The voltage on inputs 1 to 8 after being filtered in N/A

88 Filtered firmware. See the AFZUP_xxx registers for filter
parameters.
5V is equal to a value of 4095.

89- | Analoglnput 32bit | R 0-4095 - 1.221 mV | The unfiltered voltage on inputs 1 to 8. N/A

96 5V is equal to a value of 4095.

97 BUSVOL 32bit | R 0-4095 - 26.525 Bus voltage Bus voltage

mV
98 MIN_BUSVOL 32bit | R/W 0-4095 565 26.525 Trigger point for under voltage Min bus voltage
mV
99 ENCODER_ 32bit | R 0-10 - - Internal encoder type “Tooltip on
TYPE 0: No encoder motor”
1: H2 (Single turn encoder 10 bit)
2: H3 (Absolute multi turn encoder 10 bit)
3: H2 (Single turn encoder 12 bit)
4: H4 (Singleturn encoder 12 bit + absolute multi turn
encoder.

100 | AFZUP_WriteBits | 32bit | R/W - 0 Special Bits 0.7: Bit mask for which of the analog inputs that will | N/A—handled on
use the current value of the ConfMin/Max, MaxSlope the Filter Setup
and Filter registers. Bit 15: Set when values have been | screen.
copied and used.

101 | AFZUP_ 32bit | R/W 0,1-8, 0 Special Bits 0-7: Index (1-8) of the analog input whose ConfMin/ | N/A —handled on

ReadIndex 32768- Max, MaxSlope and filter values to load into the the Filter Setup
32775 corresponding AFZUO_xxx registers (for read-back). Bit | screen.
15 gets set after the registers have been updated.

102 | AFZUP_ConfMin | 32bit | R/W 0-4094 0 1.221 mV | Minimum confidence limit for analog inputs. Confidence Min

103 | AFZUP_ConfMax | 32bit | R/W 1-4095 4095 1.221 mV | Maximum confidence limit for analog inputs. Confidence Max

104 | AFZUP_ 32bit | R/W 2-4095 4095 1.221 mV | Maximum slope limit for analog inputs. Max Slope

MaxSlope
105 | AFZUP_Filter 32bit | R/W 1-64 64 64th of Filter value for analog inputs. Filter (on the Filter
new Setup screen)
sample

106 | FilterStatus 32bit [ R 0-65535 0 Individual status bits for 50% of samples outside N/A (shown
confidence limits (high 8 bits) and 50% of samples graphically)
violated the slope limit. (low 8 bits)

107 | SSI_Setupl 32bit | R/W - - Special SSI setup bits: SSI Encoder setup

Bit 0-4: No. of data bits

Bit 5-7: No. of samples

Bit 8-15: SSI clk. frequency

Bit 16-28: Max. sample deviation
Bit 29-31: Read retries

110 | SettlingTime 32bit | R/W 0-32676 0 ms Number of milliseconds to wait after an AutoCorrection | Settling time
attempt before testing for the position being within the | between retries
target window.
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Internal registers

Reg

Name

Size

Access

Range

Default

Unit

Description

MacTalk name

111

SSI_Setup2

32bit

R/W

Special

SSI setup bits:

Bit 0-7: Prepare time

Bit 8: Gray to bin conversion
Bit 9: Reserved

Bit 10: Disable interrupts
Bit 11-18: Wait time

SSI Encoder setup

112-
115

SAMPLE1-4

32bit

R/W

Select what register(s) to sample — part of the
sample/scope function.

N/A

116

REC_CNT

32bit

R/W

Number of samples to make — part of the scope/
sample function.

N/A

117

S_TIME

32bit

R/W

Sampletime — part of the scope/sample function.

N/A

118

S_CONTROL

32bit

R/W

Controls the scope/sample system.

N/A

120

INDEX_
OFFSET

32bit

0-
409600

Steps

The position of the zero sensor relative to the
encoder index. This is set after a zero search
where the index is used.

Tests tab

121

Modbus_Setup

32bit

R/W

Special

Modbus setup bits:
Bit O: Enabled

Bit 1: Type

Bit 2-3: Parity

Bit 4: Data bits

Bit 5: Stop bits

N/A

122

Zero_Search_BITS

32bit

R/W

Special

Bits to control Zero Search:

Bit 0: Search for index.

Bit 1: Change direction on limit.

Bit 2: Search for opposite side of sensor.

Bit 3: Reserved

Bit 4: Ignore switch (Used for searching only for
index).

Bit 5: Disable the 60 s Zero Search time out.

Advanced —> Zero search

124

SETUP_BITS

32bit

R/W

Special

Bit 0: Invert motor direction.

Bit 1: Don't start program after power up.

Bit 2-3: External encoder input type

Bit 5: Synchronize to encoder after passive

Bit 6: In phys. Position update continuously
Bit 10: Startup: Transfer single turn position to
P_IST

Startup: Transfer multi turn position to
P_IST

Startup: Keep External Encoder

Bit 11:

Bit 12:
Bit 13: Startup: Keep SSI Value

Bit 14: CANopen: Beckhoff mode
Bit 16:
Bit 17:
Bit 19: Disable brake (int./ext.) temporarily
Bit 20:
Bit 21:
Bit 22:
Bit 23:
Bit 24: Enable closed loop
Bit 25:
Bit 28:

External Encoder counting direction
Disable position limit error

Disable SSI encoder error
Low bus voltage -> Error
Low bus voltage -> Passive
Low bus voltage -> 0 RPM

Enable closed loop current control
Position limits without memory

0: Invert motor direction

1: Don’t start program
after power up

2-3: 0 = Disabled, 1 =
Quadrature, 2 = Puls/
direction

17: No error if position
limit is detected
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8.2

Internal registers

Reg | Name Size | Access | Range | Default | Unit | Description MacTalk name
125 | IOSETUP 32bit | R/W - 0 Special | Bit 0-7 sets the 1/0 active level. Inputs/Outputs
Bit 8-15 enables the I/O as an output.
129 | NL_MASK 32bit | R/W - 0 10 Input mask for Negative limit input. Dedicated inputs -
Mask Negative limit input
130 | PL_MASK 32bit | R/W - 0 10 Input mask for Positive limit input. Dedicated inputs -
Mask Positive limit input
132 | HOME_MASK 32bit | R/W - 0 10 Input mask for home sensor input(s), each bit set Dedicated inputs -
Mask select which 1/0 1-8 to use. Home input
135 | INPUT_FILTER_MASK | 32bit | R/W - 0 10 Input mask for the digital inputs with input filter. 10x digital input filter
Mask Bits set use the input filter time in register 136, bits | enabled
clear use a fixed update time of 100 us.
136 | INPUT_FILTER_CNT | 32bit | R/W - 5 ms The number of milliseconds the filtered digital Input filter time
inputs must be stable before accepting a change.
137 | INPOS_MASK 32bit | R/W - 0 10 Output mask for In position output Dedicated outputs -
Mask In position
138 | ERROR_MASK 32bit | R/W - 0 10 Output mask for error output. Dedicated outputs -
Mask Error
139 | ACCEPT_VOLTAGE 32- R/W 2052 8.764 | The voltage that must be measured before the Acceptance voltage
bit mV current status log is erased.
140 | ACCEPT_COUNT 32- R/W 100 Counts | The number of times the ACCEPT_VOLTAGE must Acceptance count
bit be measured before starting the processor
141 | SAVE_VOLTAGE 32- R/W 1710 8.764 | The voltage that determines how low the CVI can Save voltage
bit mV be before shut down.
143 | CVI_VOLT 32- R - - 8.764 | The measured control voltage N/A
bit- mV
144 | P_NEW 32bit | R/W (-23)- 0 Counts | Used with FastMac commands 23 and 24 for N/A
(23L1) changing both the actual and requested position in
one operation either absolute or relative.
145 | Reserved (intended for 64-bit P_NEW hi-word)
146 | BAUD_RATE 32bit | R/W 0-5 1 - The baud rate on the serial port. Baud rate
0:9600 baud
1:19200 baud (default)
2 : 38400 baud
3:57600 baud
4:115200 baud
5:230400 baud
6 : 460800 baud
7 1921600 baud
147 | TX_DELAY 32bit | R/W 1-255 15 Bits The time to wait before the response is Transmit delay
transmitted. The unit corresponds to the time of
one bit at the current baud rate.
148 | GROUP_ID 32bit | R/W 0-255 - The group id of the motor — used for the Group Id
GroupWrite telegram on the MacTalk protocol.
149 | GROUP_SEQ 32bit | R 0-255 - - The last received group write sequence —part of the | N/A
MacTalk serial protocol.
150 | MY_ADDR 32bit | R/W 0-254 254 - The motor address. Used on the MacTalk serial Motor address
protocol.
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Internal registers

Reg [ Name Size | Access [ Range | Default | Unit Description MacTalk
name
151 | MOTORTYPE 32bit | R 80-254 - The motor type. “Status bar”
Examples:
80: SMC85, 81: MIS340, 82: MIS341, 83: MIS342
120: MIS17, 150: SMC66, 151: MIS230, 152: MIS231
250: MIL340
152 | SERIAL-NUMBER 32bit | R - - - The serial number of the motor. “Status bar”
154 | CHECKSUM_1 32bit | R 0-65535 - Firmware checksum part 1 “Tooltip on
motor”
155 | CHECKSUM_2 32bit | R 0-65353 - Firmware checksum part 2 “Tooltip on
motor”
156 | HARDWARE_REV | 32bit | R 0-65535 - Major*16 + The revision of the hardware “Tooltip on
Minor motor”
157 | MAX_VOLTAGE 32bit | R 0-100 * Volt Bit 0-15: Max voltage on bus If the bus voltage “Tooltip on
MAX_CURRENT [vbC] exceeds this value, the motor will go in motor”
0-9000 error.
[MARMS] Bit 16-31: Full scale motor current in mMARMS
158 | AVAIBLE_IO 32bit | R - - 10 Mask and Bit 0-15: Defines what 10 that are available on the N/A
max current connector — programmed during
from 1-1532. manufacturing.
Bit 16-31: The max current to the motor.
159 | BOOTLOADER_VER | 32bit | R 0-65535 - Major*16 + The version of the boot loader “Tooltip on
Minor motor”
160 | NOTSAVED 32bit | R/W 0-65535 0 - This register is not used internally, but will always be | N/A
0 after power-on. Please notice that MacTalk uses
this register.
165 | OPTIONS_ 32bit | R 0-65535 - - This register contains information about what “Tooltip on
BITS options that are available. Bit 0-7 defines the options | motor”
available in the hardware (or licensed). Bit 8-15
defines the options available in the firmware.
Bit 0,8 : CANopen fieldbus
166 | FBUS_NODEID 32bit | R/W 0-127 5 Node id The node id on the CANopen fieldbus interface. CANopen ->
Node Id
167 | FBUS_BAUD 32bit | R/W 0-8 2 - The baudrate used on the CANopen fieldbus CANopen ->
interface. Baud rate
0 : 1000 kbit/s
2 : 500 kbit/s
3:250 kbit/s
4 :125 kbit/s
5:100 kbit/s
6 : 50 kbit/s
7 : 20 kbit/s
8:10 kbit/s
168 | ModuleType 32bit | R 0 0 - Tells which type of module is connected to the Dedicated
internal 1Mbit/s Modbus channel. tab
0 =No module
0x34 = EthernetIP
0x35 = EtherCAT
0x36 = PowerLink
0x37 = Profinet
0x38 = Modbus/TCP
170 | EXT_ 32bit | R/W (-231)-(23%- | - Counts This register counts the external encoder. External
ENCODER 1) encoder
171 | Reserved (intended for 64-bit EXT_ENCODER hi-word)
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Internal registers

Reg | Name Size | Access | Range | Default | Unit Description MacTalk
name
172 | EXT_ 32bit | R (-23h)- - Counts/16ms | This register is updated with the velocity of the External
ENCODER_ (2311) external encoder input. The velocity is measured encoder
VEL every 16ms. Velocity
174 | D_SOLL 32bit | R/W 1- 1000 RPM/s The deceleration ramp to use. If this value is Deceleration
500,000 changed during at movement it will first be active
when the motor stops or changes direction. If 0,
A_SOLL is used for deceleration.
175 | Internal_Encoder_Setup | 32bit | R/W - - Special Bit 0-1: Hysteresis (0, 0.17, 0.35, 0.70 deg) N/A
Bit 2-4: Resolution (16,15,14,13,12%,11,10%,9)
Bit 5: Filter cutoff (16 kHz, 3 kHz)
Bit 6: Filter time (0, 1.2 us)
*Closed loop compatible
176 | FW_BUILD 32bit | R 0-(23%-1) | - Counts Current firmware build number. “Status bar”
177 | InTargetPositionTime 32bit | R/W 0-(232-1) | 10 ms Time the motor must stand still before N/A
InTargetPosition flag is set.
179 | BRAKE 32bit | R/W 0-(2321) | - Special Selects which one of the eight 1/0 pins to use for N/A
the external brake.
Reg |Name | Size | Access | Range Default | Unit | Description MacTalk name

The following parameters are only available when the CanOpen option is installed and only used for DSP-402
NOTE: DSP-402 is NOT supported yet!

180 ControlWord 32bit | R/W 0-65535 0 - Object 6040 subindex 0

181 StatusWord 32bit [R 0-65535 0 - Object 6041 subindex 0

182 ModeOf-Operation 32bit | R/W 0-255 0 - Object 6060 subindex 0

183 ModeOfOperationDisplay 32bit [R 0-255 0 - Object 6061 subindex 0

184 Target-Position 32bit | R/W (-23Y)-(2311) |O - Object 607A subindex 0

185 Reserved

186 Actual-Position 32bit R (-231)-(2311) |O - Object 6064 subindex 0

187 Reserved

188 Target-Velocity 32bit | R/W (-23Y)-(2311) |O - Object 60FF subindex 0

189 Reserved

190 ActualVelocity 32bit R (-231)-(2311) |O - Object 606C subindex 0

191 Reserved

192 Digital-Outputs 32bit | R/W 0-65535 0 - Object 60FE subindex 1
(Low 16bit)

193 Reserved

194 Digitallnput 32bit [R 0-65535 0 - Object 60FD subindex 1
(Low 16bit)

195
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Internal registers

Reg |Name Size | Access | Range Default | Unit | Description MacTalk
name
202 | TICKS 32bit | R/W 0-(2321) 0 ms Timer. Increments at a fixed rate of one count per N/A
mS. Starts at zero after the motor has been reset
212 CUR_SCALE_MAX 32bit | R/W 0-2047 2047 Counts | Closed loop: Max current in closed loop with current | N/A
control. 2047 = 100 % of RUN_CURRENT.
213 CUR_SCALE_MIN 32bit | R/W 0-2047 1 Counts | Closed loop: Min current in closed loop with current | N/A
control. 2047 = 100 % of RUN_CURRENT.
215 CUR_SCALE_FACTOR | 32bit | R/W 1-10,000 500 Counts | Closed loop: The slope of the velocity dependent N/A
current decrement rate.
216 KPHASE 32bit | R/W 0-200 - Counts | Closed loop: A motor dependent factor which N/A
optimizes the commutation angle at high speeds.
217 ACTUAL_TORQUE 32bit | R 0-2047 - Counts | Closed loop: The actual motor current in closed loop | Actual torque
with active current control. 2047 = 100 % of
RUN_CURRENT.
218 CUR_SCALE_INC 32bit | R/W 1-100,000 | 2000 Counts | Closed loop: Current increment rate in closed loop | N/A
with current control.
(1=fastest)
219 CUR_SCALE_DEC 32bit | R/W 1-100,000 | 4000 Counts | Closed loop: Current decrement rate in closed loop | N/A
with current control.
(1=fastest)
222 XFIELD_ADDR 32bit | R/W - 0 Special | Address for the internal switch board/cross field N/A
setup.
223 XFIELD_DATA 32bit | R/W - 0 Special | Data for the internal switch board/cross field setup. | N/A
224- | FlexRegSetup 32bit | R/W 0 - Each register in this range sets up 2 bits in the N/A
231 FlexRegister 48 = 16 bits in total.
232 FlexLEDSetupl 32bit | R/W 0 - Sets up LED L3 and L2 on the motor. N/A
233 FlexLEDSetup2 32bit | R/W 0 - Sets up LED L1 GREEN and L1 RED on the motor. N/A
236 V_SOLL_AUTO 32bit | R/W -300,000- 0 0.01 In position mode the auto correction is run with Auto correction
300,000 RPM V_SOLL, but if V_SOLL_AUTO != 0 it will be used in velocity
stead.
237 V_IST_CALC 32bit | R -300,000- 0 0.01 The theoretical actual velocity. Actual velocity
300,000 RPM
238 MOTOR_REV 32bit | R 0 Rev Number of motor revolutions the motor has run Event log ->
since last power on. Motor rev
239 EX_CYCLIC_SETUP 32bit | R 0 Special | The actual cyclic setup from the Ethernet module. N/A
Bit 0-15: Cycle period (us)
Bit 16-31: SyncO offset in percent.
241 EX_CRC_ERR 32bit | R 0 Counts | CRC error counter of the internal communication N/A
between controller and Ethernet module.
242 V_HOME_CRAWL 32bit | R/W 0-300,000 |0 0.01 In Zero Search type 2, the “crawl!” velocity is Zero search crawl
RPM V_HOME/64 by default. If register 242 is =0, a user | velocity
defined velocity is used.
243 V_HOME_TIMEOUT | 32bit | R/W 0 ms If 0, the Zero Search time out is 60000 ms. Else the | Zero search time
value in this register is used. out
244 TEMP_LIMITS 32bit | R 0 Special | The actual temperature limits in the motor: N/A
Bit 0-15: Warning limit (unit: degC)
Bit 16-31: Error limit (unit: °C)
245 CL_CATCH_UP 32bit | R/W - 0 Special | Bit 0-7: Allowable overspeed in percent (0-100) Allowable
Bit 8-31: Follow error limit before overspeed is used. | overspeed
Follow error
before overspeed
252 LOWBUSCVI_CNT 32bit | R/W 10 Counts | Number of times in a row the voltage can be too low | N/A
before error is set. Time between each
measurement = 100 us.
253 V_ENCODER 32bit | R -300,000- - 0.01 The actual internal encoder velocity. Internal encoder
300,000 RPM velocity
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8.2 Internal registers

8.2.2 Prog_Vers

MacTalk
Reg | Name Size Access | Range Default | Unit name
1 PROG_VERSION 32bit R - * - “Status bar”

Description: The firmware version. The Bit 14 is set to indicate that the type is SMC75 or SMC85.
Bit 0-3 is the minor version and bit 4-12 is the major version.
Bit I3 is set if the actual firmware is a beta version (not officially released).
Bit 14 to 23 indicate the overall motor type. For specific motor type see also the register
Motor type, page 181

Detailed description of the individual bits:

PROG_VER register (register 1) bit 0 to 15 (31) explanation.
[31,30,29,28,27,2625,24]23,22,21,20,19,18,17,16[15,14,13/12)11,10,9 8| 7 6 |5 4,3 ,2 1,0]

| | | | |

Reserved Product major type Firmware Firmware Firmware
(value may change) Beta bit Major version Minor version
optional
[ Bit0-15 exist in MIS23x G1+G2 Sgtﬁﬁrmwa)re
and MIS34x G1+G2 is not an official
[ Bit 16-31 exist only in MIS23x G2, release
MIS34x G1+G2
- " Example:
Binary value Decimal value| Product type
23(22|21(20|19(18(17|16|15|14 Ql
ojofojojo|l0|Ofj0OjJ0O]|O 0 MACO050 to 141
ololololololololol1 1 SMC75 Major version Minor version
ofojojofo|1][0|l0fO]1 17 SMC85 G1 Complete version showed
ololofol[1]olo]o]o]4 33 SMC66/85 G2 in for example MacTalk
ofofofofojof[1{(Mmf1|o 14/(10) MAC400
ojofojojo|lO|Of(Mmy1]0 6/(2) MACB800
ojofofofoj1jof((Mf1]|o 22/(18) MAC1500
ojofofof1jojof(Mmf1]o0 38/(34) MAC3000
For a fully specification including subversion and options concerning
the actual motor connected see the Motor type register
Notes: () = Values in brackets is 0 if the product contains an older processor type.
124610168
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Internal registers

8.2.3 Mode_Reg
Reg | Name Size Access | Range Default | Unit MacTalk name
. 0,1,2,3,11,
2 Mode_Reg 32bit R/W 13,1415 0 - Current Mode

Description: Controls the operating mode of the motor. The following modes can be selected:

0: Passive

I: Velocity mode

2:  Position mode

3: Gear mode

11: Stop mode

I3: Zero search type |
|4: Zero search type 2
I5: Safe mode

Passive mode (0)
In this mode, the motor current is turned off and the motor will not react to any position/
velocity commands.

Velocity mode (1)

When the motor is in velocity mode, the controller accelerates the motor to the velocity
inV_SOLL.V_SOLL can be changed at any time and the move will decelerate/accelerate
accordingly.

It is permissible to change A_SOLL and V_START during a movement, but the changes
will first take effect after the motor has stopped. Please note that if the motor needs to
change direction, it will decelerate and stop, and the new A_SOLL and V_START will be
activated.

Position mode (2)

When the motor is in position mode, the controller will always try to move until P_IST
= P_SOLL.

The movement will follow the profile specified by V_SOLL, A_SOLL and V_START.
P_SOLL can be changed at any time and the motor will move accordingly.

V_SOLL can also be changed during a movement.

It is permissible to change A_SOLL and V_START during a movement, but the changes
will first take effect after the motor has stopped. Please note that if the motor needs to
change direction, it will decelerate and stop, and the new A_SOLL and V_START will be
active.
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8.2

Internal registers

Gear mode (3)

The GEAR mode works as position mode, but has an additional feature. The input on the
external encoder is multiplied with GEARI/GEAR?2 and added to P_SOLL. Any remain-
der of the result is saved and used next time the external encoder changes

The result is that this mode can be used as an electronic gear.

When using gear mode, it is not recommend to set V_START below [0 rpm. This can
gives problems at low speeds, because the motor will lag behind when doing the first
step. It will then accelerate in order to catch up.

NOTE: Time from the first input pulse to the first step is typically 30-60us if not on
standby. 72-102us if on standby.

Stop mode (I1)
When changing from an active mode (Velocity, Position, Gear) to passive mode the mo-
tor decelerates with A_ SOLL (or D_SOLL if not = 0) before it goes passive.

Zero search type | (13)
When the operation mode is set to |3, the controller will start the search for the zero
point. See “Sensor type |” Zero search, page |27 for details.

Zero search type 2 (14)
When the operation