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Safety instructions

¢

Warning signs : you must observe the important instructions in the text,
which are indicated by the following symbols:

hazard from elctricity general warning

and its effects general instruction
Only properly qualified personnel are permitted to perform activities such
as transport, installation, commissioning and maintenance. Properly
qualified persons are those who are familiar with transport, installation,
assembly, commissioning and operation of the products, and who have
the appropriate qualifications for their job. The qualified personnel must
know and observe the following standards and directives:

IEC 364 and CENELEC HD 384 or DIN VDE 0100

IEC Report 664 or DIN VDE 0110
national accident prevention regulations or BGV A2

Read the available documentation before carrying out installation and
commissioning. Incorrect treatment of the servo amplifier can lead to
injury to persons or material damage. It is vital that you keep to the
technical data and information on connection requirements nameplate
and documentation).

The servo amplifiers contain electrostatically sensitive components
which may be damaged by incorrect handling. Discharge your body
before touching the servo amplifier. Avoid contact with highly insulating
(artificial fabrics, plastic film etc.). Place the servo amplifier on a
conductive surface.

Do not open the units. Keep all covers and switchgear cabinet doors
closed in operation. Otherwise there are deadly hazards with the
possibility of severe danger to health or material damage.

In operation, depending on the degree of enclosure protection, servo
amplifiers can have bare components which are live and hot surfaces.
Control and power cables can carry a high voltage even when the motor is
not rotating.

Never undo the electrical connections of the servo amplifier when it is
live. There is a danger of electric arcing and danger to persons and
contact.

Wait at least two minutes after disconnecting the servo amplifier from the
mains supply voltage before touching live sections of the equipment or
undoing connections (e.g. contacts, screwed connections). Capacitors
can have dangerous voltages present up to two minutes after switching
off the supply voltages. To be sure, measure the voltage in the
intermediate circuit and wait until it has fallen below 40V.

Page 4
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Directives and standards

Servo amplifiers are components which are intended to be incorporated into electrical machines
and plant.

When the servo amplifiers are incorporated into machines or plant, the intended operation of the
amplfiers is forbidden until it has been established that the machine or plant fulfills the require-
ments of the EC Directive on Machines 89/392/EEC and the EC Directive on EMC 89/336/EEC.
EN 60204 and EN 292 must also be observed.

In connection with the Low Voltage Directive 73/23/EEC, the harmonized standards of the
EN 50178 series are applied to the servo amplifiers, together with EN 60439-1, EN 60146
and EN 60204.

The manufacturer of the machine or plant is responsible for ensuring that the machine or plant
meets the limits which are laid down by the EMC regulations. Advice on the correct installation
for EMC — such as shielding, grounding, arrangement of filters, treatment of connectors and
laying out the cabling — is included in this documentation..

C € -conformance

Conformance to the following directives is mandatory for the supply of servo amplifiers within
the European Community:

since 1 January 1996 : EC EMC Directive 89/336/EEC
since 1 January 1997 : EC Low-Voltage Directive 73/23/EEC

The correct installation for EMC is shown in the installation instructions for the servo amplifier.
These instructions also show the components which are required (cables, mains filters etc.)

Any divergence from the configuration and installation which is described in the documentation
means that you will be responsible for the performance of new measurements to ensure that the
regulatory requirements are met.

Only on condition that the components which we have specified are used
and the installation rules are observed can we guarantee that the servo amplifier
conforms to the following standards for industrial areas:

EC EMC Directive 89/336/EEC
EC Low Voltage Directive 73/23/EEC

Directives and standards / CE-conformance Page 5
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| General
1.1 About this manual

This manual describes the wiring, commissioning and range of functions of the interface module
PULSE CONNECT. It is part of the complete documentation of the digifas™ 7100 and digifas™
7200 series of digital servo amplifiers.

The manual is divided into 4 chapters :

Chapter 1: General information, brief descriptiopn, technical data

Chapter 2: Installation and commissioning

Chapter 3: Descripton of the user software (CONNECT menu screen)
with all it’s functions and parameters

Chapter 4: Appendix and form for parameter data

Other parts of the complete documentation for the digifas™ 7100 and digifas™ 7200 series of
digital servo amplifiers:

Title Manufacturer Order No.
Operating manual for BS7200 user software Seidel 83107
Operating manual for digifas™ 7200 Seidel 83003
Operating manual for digifas™ 7100 Seidel 83498

This manual is intended for the use of qualified personnel with the following qualifications:

A Installation : Electrically trained personnel
Commissioning : Personnel trained in control technology

We offer training and familiarization courses on request.

1.2 “Use as directed” for the PULSE CONNECT interface module

The PULSE CONNECT interface module is permanently built into digital servo amplifiers of the
digifas™ 7100-STEP and digifas™ 7200-STEP series.

These servo amplifiers are to be used only on three-phase 400V industrial earthed mains supp-
lies. The digifas™ 7100-SPS and digifas™ 7200-SPS series of servo amplifiers are exclusively
intended for closed-loop driving of brushless synchronous servomotors from the 6SM series.
The PULSE CONNECT interface module is used only to connect the servo amplifier to a
stepper motor control or a master with an output compatible to an incremental encoder.

The servo amplifiers are components which are installed in electrical equipment or machines,
and can only be commissioned as integral components of such equipment or machines.

You must prepare a hazard analysis before commissioning the equipment or machine.

and the installation rules are observed can we guarantee that the servo amplifier
conforms to the following standards for industrial areas:
EC EMC Directive 89/336/EEC
EC Low Voltage Directive 73/23/EEC

c Only on condition that the components which we have specified are used

Chapter | General Page 7
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VAN

Brief description

The PULSE CONNECT interface module is designed to connect a digital servo ampifier of the
series digifas™ 7100 or digifas™ 7200 to a stepper motor controller or to combine two or more
digital servo amplifiers (master-slave-operation).

or

— Interfacing of the digital controller with a stepper motor controller by:
Parameterization in the PC-AT with the user-software BS7200
Step count adjustable (can be adjusted to suit all controls)

Control signal level +24V for function selection
+24V for pulse or direction signals
or RS422 for pulse or direction signals

adjustable contouring error evaluation
standstill signal
— Incremental encoder input for slave-controller operation with:
Parameterization in the PC-AT with the user-software BS7200
Pulse number per turn is adjustable
Single, double, or 4x evaluation selectable
Control signal level +5V for track A and track B
adjustable contouring error evaluation
standstill signal

To prevent the position output of the (analog) master-controller from overload, do not
connect more than two slave-amplifiers.

1.4 Technical data
Technical data PULSE CONNECT
Control inputs
24V/12mA , (18...36V), LOW = 0...7V, HIGH = 12...36V
X7/1...2 pulse +/- For connection to a 24V stepper control with 24V signals
Pulse is counted on the rising edge
24V/12mA , (18...36V), LOW = 0...7V, HIGH = 12...36V
. . For connection to a 24V stepper control with 24V signals
X713...4 direction +/- Count direction: positive witrF:FI)_OW level, negative vs?ith HIGH
Changeover only possible when pulse = LOW
5V/15mA , (4.5...5.5V), LOW =0...2V, HIGH = 2.5...5V
X7/5...6 track A +/- (pulse +/-) For connection to an incremental encoder
or to a stepper motor controller with RS422 signals
5V/15mA , (4.5...5.5V), LOW =0...2V, HIGH = 2.5...5V
X717...8 track B +/- (direction +/-) For connection to an incremental encoder
or to a stepper motor controller with RS422 signals
24V/12mA , (18...36V), LOW = 0...7V, HIGH = 12...36V
Coding of the “Connect” function
Function Y1 Y2 Pulse no./3500rpm
X7/9...10 Y1/Y2 24\ stepper or RS422 0 0 max. 2048 pulse/turn
Incremental single 1 0 max. 2048 pulse/turn
Incremental double 0 1 max. 1024 pulse/turn
Incremental 4 x 1 1 max. 512 pulse/turn
X7/12 0V-PLC Ground reference for inputs X7/9...10
Connection Plug : MiniCombicon, 12-pole, coded on PIN 1
Cable: length max. 50m, 4 x2 x 0.5mm2, twisted pair
max. settable motor speed 6000rpm
max. pulse frequency 120kHz

Page 8
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1.7 Description of signals

Decoupling : All inputs to plug X7 are electrically isolated from the amplifier by
optocouplers.

Level definition: see Chapter |.4

Terminals X3/15: output with the function “contouring error” or “standstill”.
You can choose the desired function on the “General” menu screen (see also
operating manual for BS7200 user software). All other functions in this menu
point are inactive.
Contouring error:  Signal to controller that the load has left the preselected
(LOW-active) contouring error window and that the amplifier has then per-
formed an emergency braking operation. The position controller
remains disabled then until the signal is cleared by switching
the 25V supply off and on again.
Standstill : Signal to controller that the speed is below 10rpm. This signal is
cleared as soon as the speed has increased above this value.

Selection Y1/Y2: “Connect” function coding, sensing always active. The inputs must be
hard-wired. Changeover only permitted when controller is switched off.

Terminal X7/9..10  Function Y1 Y2 pulse count/3500 rpm
24 V stepper or RS422 0 0 max. 2048 pulse/turn
Incremental single 1 0 max. 2048 pulse/turn
Incremental double 0 1 max. 1024 pulse/turn
Incremental 4 x 1 1 max. 512 pulse/turn

The analogue setpoint input SW+/- (terminals X3/1...2) is inoperative.

For all other inputs and outputs see digifas™ 7100 / 7200 manuals.

Page 10 General Chapter |
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1.8 Sample traversing profile with signal diagram
1.8.1 Interfacing with a stepper motor control

v a=0 +a a=0 —a a=0 +a a=0
Velocity

use O

1

Direction
0
t
Derivatives:
Distance traversed s no. of pulses
Velocity v —— pulse frequency
Acceleration a change of pulse frequency
1.8.2 Interfacing with a master (slave-operation)

tv tv
—= a a a q | ——
5y ‘L/_/ max. frequency: 120 kHz
A W% ;/\ (single evaluation)

| max. frequency: 30 kHz
(4x evaluation)

N7 7% ) V71 £/ sew rote tv < 0,1us

Chapter | General Page 11
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.1

/N

1.1.1

Installation and commissioning

Installation

Ensure that the switchgear cabinet is properly isolated (barrier, warning signs etc.).
The individual supply voltages will only be turned on again during commissioning.

Residual charge in the capacitors can still have a dangerous level even several minutes
after switching off the mains supply. Measure the voltage in the DC-link circuit, and
wait until it has fallen below 40V.

Even when the motor is not rotating, the control and power leads may still be live.

Electronic equipment is not proof against failure. The user is responsible for making
sure that, in the event of a failure of the servo ampilifier, the drive is brought to a safe
state for personnel and for the machinery, for instance by using a mechanical brake.

Drives with servo amplifiers and CONNECT modules are remote-controlled machines.
They can start to move at any time, without warning. Bring this to the attention of the
operating and service personnel by using appropriate warning signs.

Take appropriate safety measures to ensure that an unintended starting of the machine
cannot lead to dangerous situations for personnel or machinery. Software limit swit-
ches cannot replace the hardware limit switches on the machine.

Install the servo amplifier as described in the installation manual for digifas™ 7100 or
digifas™ 7200 respectively. The wiring for the analog setpoint input and the positioning
interface in accordance with the installation manual does not apply.

Use whichever wiring diagram is valid for the amplifier concerned, in Chap. 11.1.2 of
this manual, for the connection of the CONNECT interface.

Always install and wire up the equipment in a de-energized state. Neither the mains
power supply, nor the 25V auxiliary supply, nor the operating voltage of any other
equipment which is connected may be switched on. Never loosen the electrical
connections to the servo amplifier while it is live. This could result in destruction of
the electronics.

Because of the internal representation of the position-control parameters, the position
control can only be operated if the final limit speed of the drive is no more than 6000
revs/min. All information about resolution, incremental step size, positioning accuracy
etc. refers to calculated values. Non-linearities in the mechanism (backlash, elasticity
etc.) are not taken into account.

If it is necessary to alter the final limit speed of the motor, then all the position control
and motion block parameters which were previously entered must be adjusted.

Connections

We recommend the following line cross-sections in compliance with EN 60204

Mains connection, motor connection, digital control lines refer to digifas™ 7100/ 7200
installation manuals

PULSE CONNECT (X7) up to 50m long, 4 x 2 x 0,5mm?,
twisted pairs
Cable type: Olflex

Chapter Il

Installation and commissioning Page 13
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11.1.2 Wiring diagram of digifas™ 7100 / 7200-STEP

digifas® 7100 / 7200 |52 PLC

12—pin
w/o function
Setpoint+ ™=
2 w/o function
|-— O

Setpoint—
' > +24V referred
Shield =0 to 1/0-GND
pos. limit switch ;O 4+ .+
o : 1
Motor connections and neg. Imit switch | myo-a— )} +—— 4
power input see Digital—GND 12
installation instructions 'grta nenD e : 0V—-SPS
in the controller manual. 7 [
Analog—GND | I ;
AGND —_
IDC/VTA 23 referred
monitor -jOIto AGND
Enable
/O

Py Cont. error

— | — O
Safety
BTB \ _2% circuit

iiiiiiiiiii Plug X7 .
[ 12=pin 1
‘PULSE CONNECT Pulset 1 ~ ‘
\ ] S
o
| /’/EZ Pulse— 2 & |
\ o5 |
c =
} Direct.+ | 3 gg }
| //Xﬂ 28 \
| Direct.— | 4 o |
iiiiiiii [ I
‘F A+ /Pulse+ | 5 o
| gﬂ s
‘ 4 A— /Pulse— | © 5 gﬁ =
\ 5 o= =
\ B+ /Direct. +| 7 T a5 0
O o = ‘
| ] E o O N
| a B— /Direct.—| 8 ooe g
O owm
[ . £ oox _ |
‘ M i Y1 | Y2 | Function
| 0 0 | stepper
1 0 | single
| Y2 WOM 0 1 double
‘ Y/ 1 1 quadr
I 11
W\
| 12
| OV—PLC voe Noveric
|
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1.2

1.2.1

VAN

Commissioning

Stepper-motor-drive

The parameter values specified below for testing the correct functioning of the position
controller do not apply to all systems and may in fact be hazardous to some systems.
It is therefore imperative that you check the values for correctness. If you have to
change values, please bear in mind that this is only a functional test. Set absolutely
safe values which cannot cause damage to the machine under any circumstances.

1.2.1.1 Functional test stepper-motor-drive
1. — Optimize the speed controller using the “Reversing mode” servise function
2. — Shut down the drives and disable the enable signal for the amplifier
3. — Select the CONNECT menu screen in the user software and set the position controller
parameters (after checking to see if the system permits the values) as follows:
Parameter Setting Parameter Setting
Kp 0,5...1 pulse count pulses / motor turn
Ff 1 count direction according to the application
t emer Min. Deceleration time contouring error window larger than required
- 9 permitted by the system 9 by the application
4 — Switch on the drives, switch on the enable signal for the amplifier ("Accept” pushbutton)
5. — Use the stepper motor control to traverse in both directions at low speeds in joggin
mode.
Chapter Il Installation and commissioning Page 15
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1.21.2  Optimization stepper-motor-drive

A The current, speed and position controllers function as a classic cascade control.
A correct, i.e. stiff, setting of the inner speed control is therefore a prerequisite for
optimizing the position controller.
All parameters concerning the speed controller, including acceleration and deceleration

ramps, remain active.

1. — Carry out jogging alternately in both directions.

2. — Alter the Ff-factor until the “contouring error” display (actual value display in the Connect
screen) during acceleration reaches a minimum.

Tip for the user:

If the direction of rotation is positive, then the contouring error should be positive,
since the drive will be lagging slightly (increase Ff).

If the contouring error is negative (reduce Ff) then the drive is leading the setpoint
(oversteering). The same logic applies to the negative direction of rotation.

3. — Repeat points 1 and 2 in several steps with different speeds and different acceleration
and braking times, until the desired speed under load and the required acceleration and
deceleration times are achieved.

Depending on the mass to be moved, it may be impossible to reach the desired speed
under load using only the Ff-factor. In this case the Kp-factor must be increased slightly.

4. — Increase the Kp-factor until the controller just begins to oscillate, and then reduce it a bit.
An oscilloscope can be used to observe the transient response during acceleration at
the speed monitor (VTA) of the controller, and the Kp-factor adjusted if necessary.

5. — Finally, set the following parameters according to the application:
Contouring-error window and t_emerg

A Warning :

If the final limit speed of the motor has to be changed, then all the position control
parameters which were previously entered must be adjusted !

If Irms and / or Ipeak are changed, after the position controller has been optimized, then
Kp and Ff must be adjusted !

Page 16 Installation and commissioning Chapter Il
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11.2.2 Master-slave-drive
A The parameter values specified below for testing the correct functioning of the position

controller do not apply to all systems and may in fact be hazardous to some systems.
It is therefore imperative that you check the values for correctness. If you have to
change values, please bear in mind that this is only a functional test. Set absolutely
safe values which cannot cause damage to the machine under any circumstances.

11.2.2.1 Funktional test master-slave-drive

1. — Optimize the speed controller by using the “Reversing mode” service function
2.— Switch off the drives, switch off the enable signal for the amplifier (“Accept” pushbutton)
3. — Select the CONNECT menu screen in the user software and set the position controller

parameters as follows (after checking that these values are permissible for this system):

Parameter Setting Parameter Setting

Kp 05...1 pulse count pulses / motor turn

Ff 1 count direction |according to the application

t emer Min. deceleration time contouring window larger than required

- 9 permitted by the system error by the application
4 — Switch on the drives, switch on the enable signal for the amplifier (“Accept” pushbutton)
5. — Traverse the master which is connected in both directions at low speeds in jogging

mode. The slave must follow the master.

Chapter Il Installation and commissioning Page 17
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1.2.2.2 Optimization master-slave-drive

A The current, speed and position controllers function as a classic cascade control.
A correct, i.e. stiff, setting of the inner speed control is therefore a prerequisite for
optimizing the position controller.
All parameters concerning the speed controller, including acceleration and deceleration

ramps, remain active.

1. — Carry out jogging, with the master controller, alternately in both directions.

2. — Alter the Ff-factor until the “contouring error” display of the slave controller
(actual value display in the Connect screen) during acceleration reaches a minimum

Tip for the user:

If the direction of rotation is positive, then the contouring error should be positive,
since the drive will be lagging slightly (increase Ff).

If the contouring error is negative (reduce Ff) then the drive is leading the setpoint
(oversteering). The same logic applies to the negative direction of rotation.

3. — Repeat points 1 and 2 in several steps with different speeds and different acceleration
and braking times, until the desired speed under load and the required acceleration and
deceleration times are achieved.

Depending on the mass to be moved, it may be impossible to reach the desired speed
under load using only the Ff-factor. In this case the Kp-factor must be increased slightly.

4. — Increase the Kp-factor until the controller just begins to oscillate, and then reduce it a bit.
An oscilloscope can be used to observe the transient response during acceleration at
the speed monitor (VTA) of the controller, and the Kp-factor adjusted if necessary.

5. — Finally, set the following parameters according to the application:
Contouring-error window and t_emerg

A Warning :

If the final limit speed of the motor has to be changed, then all the position control
parameters which were previously entered must be adjusted !

If Irms and / or Ipeak are changed, after the position controller has been optimized, then
Kp and Ff must be adjusted !

Page 18 Installation and commissioning Chapter Il
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VAN

User software

General

The digital servo amplifiers of the digifas™ 7100/7200 series have to be adapted to the opera-
ting characteristics of your machine. The BS7200 user software is a user-friendly means of pa-
rameterizing the two digifas™ 7100 and 7200 regulator types.

Only the part of the BS7200 user software relevant to the BIT CONNECT interface
modaule is described in this section. Instructions for handling the software and
parameters of the current regulator speed controller are described in the BS7200
operating manual.

The “Connect” menu item is displayed in the menu line of the user software. You will find all the
parameters relevant to setting the position controller under this menu item.

The following values are displayed in online mode on the CONNECT menu screen:

s_act current position of load [pulses]
S_set strived position of load [pulses]
s_fault current contouring error of load [pulses]
v_act current speed of load [pulses/s]
V_max maximum number of pulses per second,
which can be processed (static
display, depending on the entries) [pulses/s]
Chapter IlI User software Page 19
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.11 Description of parameters on CONNECT menu screen
The parameters can be printed out and saved.
111 Kp, P-gain
Defines the proportional gain of the position controller. Setting range: 0 to 8
Effects: Value too low —  Too much runout, drive runs too softly
Value too high — Drive oscillates
.1.1.2 Ff, feed forward factor
Defines the speed feed forward factor of the position controller. The feed forward factor serves
to relieve the P controller. The better the Ff factor, the better the dynamic range of the P
controller can be utilized. The most favourable setting (usually 1.0) depends on external factors
such as friction, dynamic resistance and rigidity.
Setting range: 0 to 2
Effects: Value too low — Dynamic range of the P controller is limited. Drive lags
Value too high — Dynamic range of the P controller is limited. Drive leads
l.1.1.3 t_emerg, minimum deceleration time
Fixes the limiting value for the braking deceleration time. On leaving the contouring-error
window the drive will be braked to a stop within the maximum deceleration time, provided that
sufficient electrical energy is available. Setting range: 10 ... 2550 ms
Effects: Value too low —  the mechanism of the machine and/or the drive
may be damaged
Value too high —  the drive cannot brake quickly enough
ll.1.1.4 Pulse number

The pulse number can only be changed when the controller is switched off.

When connected to stepper motor control (Y1=Y2=0):

— Adjust to the number of pulses per motor turn which are produced
by the controller

When connected to an incremental encoder (Y1 v Y2 = 0):

— The number of increments per motor turn, produced by an incremental
encoder or the ROD-interface of the master controller.

O The selection of single, double or quadruple evaluation (Y1 and Y2, see
Chapter 1.9) is automatically taken into account by the program.

Setting range: 200 ... 512 (1024, 2048) pulses/turn

Pulse no.[pulses/turn] |Y-function select |Final speed [rpm] Comments
512 4 x 3500 The final speed is doubled with 2x
1024 4 x 1750 evaluation, quadrupled with single
2048 4 x 870 evaluation, up to the limit of 6000 rpm
Effects: Value too low — the required physical value has not been reached
Value too high — the required physical value is exceeded
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.1.1.5

.1.1.6

Counting direction

Defines the counting direction for the positional values. Selection: positive / negative

Effects: positive —  with positive direction of rotation (clockwise when looking at
the motor shaft) increasing position values when the direction
signal = 0 or track A before track B
negative —  with negative direction of rotation (counter-clockwise when
looking at the motor shaft) increasing position values when
the direction signal = 0 or track A before track B

In both cases the actual position counts upwards!

Contouring error

The contouring error is the maximum difference between the actual and set positional values
which is permitted to occur during the process. The entry for contouring error is interpreted as a
+/- window. If the contouring error which appears is within this window it will be recognized and
corrected by the position controller, and no pulses will be lost. If the drive leaves the
window the position controller generates an error message and brakes the drive with the
emergency deceleration.

Setting range: 0 ... 49 % of the preset pulse number

Effects: Value too low — the acceleration process is terminated
Value too high — the contouring error is not recognized
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v Appendix
V.1 CONNECT parameter data sheet

The default values given below are only for the preliminary commissioning.
Check all the values according to the requirements of your system.

See also Chapter Il

Display text Dimension min max Default actual value
Kp — 0 8 1
Ff — 0 2 1
t_emerg ms 10 2550 50
Pulse no. pulses/turn 200 2050 500
Counting direction — positive negative positive
Contouring error pulses 0 49 % pulse no. 200
Customer Cabinet no. Equipment no.
Place, date Signature
Page 22 Appendix Chapter IV
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