Motion Control

Highly precise and very fast positio-
ning and control tasks are implemen-
ted with the aid of the INFO-ACSr
servo-controller. ACS servo-controllers
have been systematicallyintegratedin
the INFO-Link, i.e. there are no analog
interfaces orasynchronicities between
the field bus masterand the controller.
Aswithallintelligent peripheryboards,
aPowerPC processorensures sufficient

power. Subordinated current, speed
and position controlis performed ata
12KHz clockrate by the AC servo, with
the path curve, e.g. atrapezoid profile,
being specified by the field bus master.
Users have three different, simultane-
ouslyactive PID parameter sets at their
free disposal. In addition, up to 6 pa-
rameters can be recorded bymeans of
alogger.
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INFO-ACSr

Technical Data

Samplingrate
- 12kHz (current, speed and position
control)

End stage
- 2types:
1.1kWor2.7kWrated power

Incremental input
- RS422signal
- Electricallyisolated

Resolver input
- 12-Bit
- 4096 Inc/d

Processor

- PowerPC403, 33/66MHz

- 128kByteRAM

- 128/512kByte Flash Eprom

- Vectorcomputerfor current
transformation

2 outputs
- 24V/500maA, electricallyisolated

4 inputs
- 3inputs foruse as required
- 5V, electricallyisolated

5V power supply
- forincremental generator
- 200mAmax.

96231-6A
96231-10A
96231-30A

OrderNo.
OrderNo.
OrderNo.
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INFO-ACSr
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INFO-ACSr

Functions

Integration in
INFO-Link

PID parameter sets

Computing power

Measuring wheel

Operational reliability

Variants

Motion Control

Description

AC servo-controllers have been systematically integrated in the INFO-Link. This
means that analog interfaces and asynchronicities between the field bus master
and the controller are a thing of the past. All parameters can be read and written
via the INFO-Link or via a serial connection using convenient tools (see controller
manual INFO-ACSr). The servo-controller no longer requires any potentiometers
orother trimming instruments.

PID parameters of trimmed axes can be loaded from afile to the non-volatile flash
PROMs of the controller.

Users have three different PID parameter sets at their free disposal. The parameter
sets are simultaneously active, allowing optimal responses to load changes; for
example PID parameter set 1 for upward stroke with load; parameter set 2 for
downward stroke without load; parameter set 3 for stand-by with reduced power
consumption. In addition to the PID parameters, it is possible to specify input
controls (boosters) for speed and acceleration.

The PowerPC 403-33MHz performs the following tasks at a 12kHz clock rate:

— PID position controller

— Speed control

— Active current control

— Power-factor correction

— Measuring wheel correction (resolver)

— Limitationfor:1,,,, L,, controllertemperature

— Logger of 6 freely selectable parameters such as shaft speed, active current,
stroke error, target/actual speed, etc.

In addition to the resolver, an incremental encoder can be connected to the
controller formeasuring actual values and, depending on the application, canbe
directlyintegratedin the control algorithm or be used as anindependent measured
quantity.

Different quantities of the AC servo controller are permanently monitored in order
to ensure maximum operational reliability. Short circuit cutouts prevent motor or
ground shorts. In the individual phases, fast overcurrent cutouts protect the end
stage against destruction if the drive becomes jammed or is abruptly stopped.
Ifthe end stage is excessively heated, a warning signalis indicated at the controller.
If the end stage is overheated, it is automatically switched off.

Three variants of the INFO-ACSr are available. The 6 and 10A versions differ by
matched measurement resistances: (phase currents)

INFO-ACSr | -6A -10A -30A
Poor 1.1kwW 1.1kwW 2.7kW
INENN 3ARMS 3ARMS 6ARMS
IMAXSS 6ARMS 1OARMS 2OARMS
Uee 325V 325V 325V
Tel. ++411/9562000 2 CH-8332 Russikon
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Motion Control

Interfaces
RS232 Interface
RS 232 Stecker Kabel |9-Pol-Stecker
INFO-ACSr PC, Laptop
Pin-5 GND Schirm | Pin-5
Pin-2 Rx Eingang <« Pin-3
Pin-3 Tx Ausgang - Pin-2
Pin-6 Eingang “— Pin-4
DSR
Pin-4 DTR | Ausgang —> Pin-6
Inputs

Ext. EN InO>

Outputs
< zd -
Active (Out0> __swrseak | -» .|
< éd | 1]«
I-Red (Outl) __swersenr® | -» gmié
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Connection

RS232 interface

The RS232 interface serves as a direct
connection of the INFO-ACSrto the PC.

Encoder, inputs

Theinputs are designed for5V.
If the inputs are operated with 24V, a
series resistor of 1.2kQ is necessary.

Theincremental encoderis connectedto
theinputs 2, 3. Track Ais connected to
input 2; Track B to input 3. The power
supplyto the encoderis provided by the
INFO-ACSr: 5V or 24V. Instead of an
incremental encoder, it is also possible
to connect limit switches.

Input Oisreserved for external controller
enable. Thisinput canbeincludedinthe
EMERGENCY stop circuit.

Input 1isfreelyavailable to the program-
mer.

Outputs

The two outputs are reserved for "motor
control active" and "current reduction
active".

Resolver

The actual position of the motor, measu-
red by the resolver, is available at the
outputs A, B, and NM (connector1 32d
...32z) asanincremental encodervalue.
The signalis freely available to the user.
A, B,NMare TTL signals. (74HC14; per
signal two outputs in parallel)

Supply of incremental
encoder

The DC/DC converter on the board also
supplies +5Vto the encoder. This elimi-
nates the need fora special power supply

forthe encoder (not electricallyisolated
from the 24V supply).



INFO-ACSr

Specifications

Power supply

- Electricallyisolated

- Operatingvoltage: +18...34V
- Powe consumption: 380mA @ 24V

Climatic conditions

- Ambienttemperature:

Warehouse: -20...+80°C

Operation: 0...+45°C
- Boardtemperature:

Operation: 0...+470°C
- Relative air humidity

No condensation: 80%
Motor
- Minimuminductance: 1mH
- Minimumresistance: 0.9Q
- Max. motor voltage: 325V
- Max. line length: 20m
Resolver inputs
- Resolution: 4096inc/t

(12-bit counter)

- 4Vrmssine, bridge circuit

- 2Vrmssin/cosinput

- Incremental shaft encoderoutput:
The resolver signal is additionally
processed as an incremental
signal:
Level: 5V
A, Btracks, zero pulse

Intermediate circuit
- INFO-ACSroperate with an
external 325V DC intermediate

circuit.
(seeINFO-ACIr, -AC3r)

End stage

- IGBT end stage; 3 phases, 600V

- Short-circuit protection:
Ground short, phase short

- Temp. monitoring:
Precision: +2°

- Dissipation power (1,,.,)
INFO-ACSr-6A (I, ., =3A):  25W
INFO-ACSr-10A(1 =3A): 25W
INFO-ACSr-30A(1 =6A): 40W

RATED
RATED

Motion Control

Connector Allocations

d b z
2 |O| + Active O| - Active + 24 V
410+ 24 V |O 0O V 0O V
6 | O| + [-Red O| - [Red Shield
8 O+ 24 V|O 0O V Shield
10 | 1| + ExtEN | I | - Ext.EN Shield
12|10+ 24 V|O 0O V Shield
4|1+ Ih 1|1]- In 1 Shield
16 |O| + 24 V|O 0O V Shield
8|1+ INC A|I|[- INC A Shield
20 Ol + 24 V|O 0O V Shield
2|1+ INC B|I|- INC B Shield
2410+ 5 V|Ol+ 5 V Shield
26 | I | + Cos [ |- Cos Shield
28 | 1| + Sin [ | - Sin Shield
Connectorl 35 5 L Ref O/ - Ref Shield
angled 20|+ A O + B + NM
DIN41612, Type F-48
2,8mmpins
d z
4 [| + 325 V
6 |I| + 325 V
8 [| + 325 V
10 |O d
12 (@) a
14 O Vv
16 (@) Vv
18 |O W
20 (@) Y%
2 |1|- 325 V
24 [|- 325 V
26 1| - 325 V
Connector 2 %8 o [ I Uity
angled 32 O| Ground
DIN41612, Type H-15
6,3mm pins
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Motion Control

Assembly
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Addressing (blue)
S1,S2(Y0,0X) Axis Incremental encoder
(Adr.) (channel) | (channel)
00...03 0..3
10...13 4.7
70...73 28 ...31
80, 82 0,2 1,3
90,92 4,6 5,7
FO, F2 28,30 29,31

Theincremental encoder can be directlyintegrated in the control algorithm. When
0x80 is added to the current axis number (increase rotary switch YO by 8), the
encoder willaddress the next channel number.

In this connection, only even addresses are allowed for the controller so that the
encoder will always come to lie on an odd address.

LEDs on receiver module

Power = +5Vsupply
Rec = INFO-Linkreceiver signal OK
LEDs

The functions of the other LEDs on the front panel are described on page 7 and the
following pages.

Jumpers (light green)
The jumpers influence the light intensity of the emitting LED and thereby the
segment length of the fiber cable up to the next board.

Segmentlength Jumperposition
0...10m no jumper
8...30m >10

20...50m >30

Tel. ++41 1/956 20 00

5 CH-8332 Russikon
Rev. 0005 Fax ++41 1/956 2009

Tufiwis 26

INFO-ACSr

Specifications

Sampling rate

- Samplingrate:
(current, speed and position
control)

12kHz

Outputs Out 0,1
- Outputselectricallyisolated:
Vo . 48V

OFF*

I 500mA

ON

Inputs INP 0..3

- Electricallyisolated:
- without connection: 5V
- with 1.2kQ series resistor: 24V

Incremental inputs
- Incrementalinput with
A,B tracks
- Interface: 5V/RS422
- max. countingfrequency: 2.5MHz
(12-bit counter)

5V supply
- Voltage: 5V; +10%
max. current: 200mA

- Supplyforadditional incremental
encoder (no electricalisolation
from 24Vboard supply)

Installation

- ConnectorDIN41612,
TypeF-48, TypeH-15

- Installation in 19" chassis

- Dimensions: (LxWxH)
96231-6A: 105x234x25 mm
96231-10A: 105x234x25 mm
96231-30A: 105x234 x35 mm

RS232 interface (violet)
Communication with the controller is
eithervia the INFO-Link orviathe RS232

interface with the aid of the program
ACS-Show.

‘DINPELAG



INFO-ACSr

Connections

Board power supply

For the board power supply, a 3-phase
rectifier without electrolytic capacitoris
sufficient. But to preventinterference, a
electrolytic capacitor of 4’700 ...
10’000uFisrecommended.

The rack must be provided with a line
filter just after the entry of the power

supply.

Screened lines

The signals of the resolver are extremely
susceptible tointerference; therefore, the
resolver must be wired with a twisted
pair, screened cable.

Theincremental encoder and the serial
interfaces as well as the motor cables
mustalwaysbe connected through scree-
nedlines!

Potential equalization

Always install all screens on both sides.
To preventundesirable leakage currents
viathe screening, it maybe necessaryto
provide a potential equalization line, es-
pecially in case of long distances or dif-
ferent power supplies.

Screening bar

Ascreeningbarmust be provided inside
the rack on which all screened cables
mustbe placed.
Metallic connectors with circumferential
contacting of the screen are also suitable
for cable entries.

Plug-in connections

Interruptions in the resolver and motor
cablesatentriesinto cabinetsetc. should
be made bymetallic plug-in connections
and not by clamp terminal connections.

“DINDELAG
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Connection Example

INFO-ACSr

+ 2z > +24V
. +325
Vol
4z oV

INFO-ACPr

+ — 24k ]+5V
Incre- M Bo> A+ (nput 2
i Bb> A- (Input &
mental ‘
o = 2d> B+ (Input 3>
indicator] ! 26> B- (nput 3>
u

INFO-LINK

INFO-MASTER

|<_®/, Receive

2| Transmit

D&

41WSUOU | /1@4
ENE=EN] ’/@.D-

X

Connectionexample

Motor temperatur switch

open = Motorovertemperatur
close =Ok

Inputs & outputs

The additional inputs and outputs:

External enable (Inp0) Freeinput(Inpl)
Incremental encoder track A (Inp2) Incremental encoder track B (Inp3)
Controller active (Out 0) Current reduction active (Out 1)

are only allowed to be wired inside the rack. If the cablinglength exceeds 1m, the
inputs and outputs must also be installed with screening.

CH-8332 Russikon
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Motion Control

Grounding
| | | |
Shield Resolver cable L_J Resolver cable
\ Clamp
L] Ground
Josn char
e I@ e I@ |
oo w ce o Line Load
2av —Fitter |—— 2av
3t 3t ow— o
i =
= =
[ I ‘
N - Line Load
/Z\: 4\@ LL — !
@] U Filter
e v ™= v N —— — N
> | ™ | Erde L Ground
N e N @]
I \\Groumd I \\Groumd
X/ Grow\md yﬁouwd
G d
T e e
i_ Motor cabel Motor cakel
LT 7
Grounding ofINFO-ACSr
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Connections

Filter

The 24V power supplymust be provided
with a filter directly at the entry into the
rack.

Thisis also true forthe 230V of the power
section for the intermediate circuit.

The optimal filter may have to be deter-
mined by ameasurement forline-bound
emission, as the radiated interference
depends, among other factors, on the
motor cable length.

Grounding

The INFO-ACSrboardis grounded atthe
front panel. Take care to ensure thatthe
rackhousingis connected in a conducti-
ve way with the control cabinet. As the
resolveris mounted directly on the mo-
tor, it is essential to ground also this
motor-resolver combination, as other-
wise the motor current will interfere with
theresolverelectronics.

Screening plate

Ifthe Stand Alone Master (INFO-SAM) is
installed together with controllers of the
INFO-ACST series in the same rack, a
screening plate mustbe interposed bet-
ween the master and the controller. In
addition, the manufacturerrecommends
aminimum clearance of 5 ... 10cmbet-
ween the master and INFO boards car-
rying high voltage. Possibly provide
emptyspace.

See also Indel Wiring guidelines and Indel
design guidelines.

“DINDELAG



INFO-ACSr

LEDs

Inputs & outputs

m Active

— Output

m Ext. En

— Input

— IncA

— IncB

m OK m Error

Motion Control

Function of LEDs on front panel

Motor control active (Out 0)

Requires external enable (Ext En, INP-0). End stage ON, motor energized
and 4k-Pos control on Active or Simulation.
In the event of an error, the controller exits the active state.

Current reduction active mode (Out 1)

In this mode, the controller limits the maximum currenttol .
Out-1 of 4k-Pos-Job =1

External controller enable (INPUT 0)

Interlocks the end stage by a hardware function, i.e. the controller cannot be
activated without external enable.

INP-0 canbe includedin the emergency stop circuit. Without connection: 5Vinput,
with 1.2kQ series resistor connected: 24Vinput.

Free input (INPUT 1)

Free 5Vinput, can be read in 4k-Pos job. (See software manual)

Encoder track A (INPUT 2)

Allocated as standard as encoder input A (additional measuring wheel).
5Vinput, or RS 422 interface.

Encoder track B (INPUT 3)

Allocated as standard as encoder input B (for additional measuring wheel).
5Vinput, for RS 422 interface.

Emergency system

Inthe emergency system, flash PROMburning is supported. In order to start the
controllerin the emergency system, a short-circuit termination must be connected
to the serial interface (front panel).

Connections: Signals Pin
RxD, TxD 2,3
DSR,DTR 6,4

Once the controller has been started up, the short-circuit termination can be
removed and the serial cable to the PC can be reconnected.

Tel. ++411/95620 00 8 CH-8332Russikon
Fax ++411/956 20 09 Tifiwis 26 .



Motion Control

Function of LEDs on front panel

Flashing code
By continuous lighting, fast or slow flashing, the LEDs indicate the status
of various controller funtions. The following applies for the sketches below:

E Error
W = Warning

Please use the program "ACS-Show" as an additional aid to verify
errors. See also "Manual for AC-Servo Controllers".

Same rhythm as OK-LED on controller
approx. 3 times per second
approx. 1.5 times persecond

Intermediate circuit voltage (325 VDC)

(see also Modulation)

=E Intermediate circuitvoltagelowerthan 20V
=E Intermediate circuit voltage higherthan 385V
=W Intermediate circuit voltagelowerthan 260V

= Intermediate circuit voltage 261...384V

(optimal mode)

Motor current

=E L, exceeded(l, > 120%)
I [l =E Motoroverloadedorblocked

(excessive load in case of excessive starting current).

=W |, exceeded, motor currentislimitedtol _,
(I, =100...119%)

=W [, reached;ifthe controlleris operated inthe currentlimiting

mode, this warning will appear when|_ is reached.

Temperature end stage

=E Endstageoverheated (from (80°C)
=W Endstage hot (from 75° C)
=W Endstage warm (from 60° C)

Tel. ++41 1/956 20 00 9 CH-8332 Russikon
Revooos Fax ++411/95620 09 Tufiwis 26
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LEDs

Controller status

CC
m
= Control

‘DINPELAG



INFO-ACSr

LEDs

m Motor

m Resolver

m PWM

Motion Control

Function of LEDs on front panel

Motor: temperature, short circuit
=E Motorshort circuit, orend stage defective

=E Motortemperature switch activated more than 10s
=W Motortemperature switch activated

Resolver

=E Resolverconnection defective ornot correct.

This error will also occur when the rotor is turning
while the axis is switched active.

I [T =E Maximummechanicalrotaryspeedexceeded

Modulation
=E Current offset too high (Test before Active)

=E Currentmeasurementrange exceeded
=W PWM100% modulationreached (possibly U_..toolow?)

If the motor is operated at high rpm, the PWM-LED starts to flash.
U is fully modulated, i.e. the full intermediate circuit voltage is applied to the
motor.

This is an allowable operating condition.

With high power (current) and high rpm, the intermediate circuit voltage will drop
and the U_.-LED and the PWM-LED will start to flash. In this condition, the
controlleris not allowed to be in permanent operation.

The loading limit is reached only when the controller exceeds the maximum
allowable path error (increment, trailing error), and the controller switches to Error.

Important!

If the maximum rpm cannot be reached because path errors, trailing errors occur
while the U -LED is flashing, the following causes must be checked:

— Inadequate power supply network (400V). Inadequately sized or
too high-ohmicisolation transformer. Observe line length and
cross-section of the supplyline.

— Overloaded motor.

Tel. ++411/95620 00 10 CH-8332Russikon
Fax ++411/956 20 09 Tifiwis 26 .



Motion Control INFO-ACSr

Funktion der LEDs auf der Frontplatte LEDs

Remedy:

— Increase theintermediate circuit voltage by adding windings to the transformer
Observemax. U_.=385V!

— Inthepresence of several controllers, splitthem up among different phases.

— Possibly apply an additional power supply unit (INFO-ACPr).

CPU-OK, controller active m OK
Controllerdeactive, OFF, CPUok
Controlleractive, ON, CPUdok

Errors mm Error

=E Softwareerror, CPU on Trap

Incorrect control parameters = FError + ¢ Control

=E Afterswitching onthe controller (not Active), the

Control-LED together with the Error-LED showimplausible
ormissing Control parameters. With the factory-set
parameters, this status display will appear.

Incorrect motor parameters m Error + = Motor

=E Afterswitchingon the controller (not Active), the

Motor-LED together with the Error-LED show implausible
ormissing Motor parameters. With the factory-set
parameters, this status display will appear.

RAM error m FEror + — U,

=E Whenthiserrormessage appears, the controller must
be subjected to ahardware revision. Please contact Indel AG.
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