Single-Axis Amplifier
for Positioning Applications
with Resolver Evaluation

QOctoher 7, 1596

Servo 26,39,
Single-Axis Amplifier




The text and the {ransiation of the manual has been worked out very carefully.
However, SIEB & MEYER Elektronik GmbH can accept neither obligation nor legal
responsibility for incorrect specifications and their consequences,
possibly still described in the manual.

Subject to technical alterations!
©SIEB & MEYER Elektronik GmbH, Lineburg
(26-servo-bed-26.39-1achs-reso-pos/vZ-sm-de-gr/ca

Servo 26.39.
- ii - Single-Axis Amplifier October 7, 1936



5.1
51.1
512

513
51.4
515
516
5.1.7
518
519
5.1.10
51.11
52
53
5.4
55

5.6

Single-Axis Amplifiers ... ... .. ... 1
General Information . .. . 1
Groups of Performances . .. ... ... ... e 2
Dimensions of Single-Axis Amplifiers .. ... ... ... ... .. ... .. ... 3
SIdE VIBW . . . e e 3
Front View . . ... .. 4
Safety Instruction and Agplication Advice ... .. ... .. ... ... ... 5
General Information . . ... ... e 5
Approprigte UsSe . ... .. . . e 5
Transportand SIOrage ... .. 6
Installation . ... .. 6
Electrical Cormnection . ... . . 7
Operation . ... .. e 7
Maintenance . ... ... e 8
GUBIAN B . . . . . e 8

Installation Guidance to Meet Compliance With Electromagnetic Compa-

tibility (EMC) ... . 9
General Information ... ... 9
POt T 8
PNt 2 . . g
PO B . g
PoINt 4 e 10
POt B 10
PNt B . .. 10
POIM 7 11
POt B . e 12
POINt O . L 14
POt 10 . 15
Point 1 . e 16
COnCIISION . . .. . e e 17
Annotation . ... . 18
erature . . 18
Connections Between Machines and Power Modules Meet Compliance with

BV e e 19
Used Standards . .. ... . . . 21
Mechanical Mounting . . ... ... ... .. . ... . . . 22
Module Replacement ... ... ... . .. 23
I . . 24
General Information .. .. ... L e 24
Motor Cables . ... e 24
CablesforRotary Encoders ... ... . . 24
Wiring ofthe RPM Ref Value .. ... ... . i, 25
Wiringofthe Angle Pulses ... ... ... .. .. . ... . 26
Mains Condiflons ... .. .. . . e 28
Wiring EXample . . . . 27

October 7, 1596

Servo 26.39.
Single-Axis Ampiifier



- §Y -

8 Single-Axis Amplifier for Positioning Applications .. ... .. ... ... .. .. 28
8.1 Front Panel of the Single-Axis Amplifier 26.39.2/.31 .. .. ... .. ... .. .. ..., 23
8 Pin Assignment of the Amplifier 26.38.2/31 ... . ... ... .. ... ... ... 29
9.1 Terminal SIID . . ... 29
9.1.1 Mains Input for the Main Supply .. ... .. ... ... .. 30
9.1.2 Mains Inputforthe LogicVoltage . ... .. ... ... ... .. . L oL 30
8.1.3 Wiring Main Supply with Logic Voltage Supply ... ... ... ... . ... .. ..., 31
8.2 Submin DPlugsand Connectors . ... ... .. . i 32
8.2.1 St-Resolver .. . 32
922 St2-Analog Signals ... ... 32
9.2.3 St3-24VSignals ... ... 33
924 SHd-AnglePuises ... . ..., 33
Servo 25.39.

Single-Axis Ampilifier October 7, 1896



1.1

_Single-Axis Amplifiers

Single-Axis Ampilifiers

General Information

if a servo drive system is required for only one motor, the use of a 19" rack is not
recommended. In order to permit an arrangement saving as much space as possible,
a single-axis ampiifier has been developed. This device contains both, power module
and servo module. Both componenis are integrated in a compact housing (see 'Di-
mensions' page 3 and 4},

The power connections are made via a 13-pole terminal strip. The logic connections
are fed via submin D plugs and connectors to the amplifier.

in order to achieve a versatile and optimal use of the device, a spectrum of perfor-
mances from 3 A tc 25 A rated current and 80 A peak current is available ('Groups of
performances’, see page 2).

The integrated servo amplifier is composed of the same components as the mulii-axis
amplifiers. Detalled information, as for example for the adjustment instruction etc., can
be found in the detailed description of the multi-axis amplifiers 26.39.

October 7, 1996
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Groups of Performances

type

ACE

313 E 8112 i 8/24 ! 12130 E 14/45 } 14160

intermediate cirouit voltage

48 VDC, 100 VDC and 310 VDC £15 %

rated currents at 40°C
values in brackets at 20 ¥sec air

flow rate

ali rafed currents are crest values

3A BA 8 A 12 A
(BA) | (10A) | (15A) | (20A)

14 A 14 A
(25A) | (25 A)

femperature range

peak current, max. 5 sec JA 12 A 24 A 30A 45 A GO A
RPM ref. value 0Vio£10V
0°C to 80°C*

reduction of capacity for T > 40°C

~-1,5 % per°C

width 207TE
height 7 HE
depth 330 mm

1TE = 5.08 mm

1HE = 44.00 mm

S The specifications refer o an ambient ftemperature of 40° C. For

higher amblent temperatures a cooling fan should be provided. A
cooling air flow of at least 20 V/sec. is necessary for all modules. If
cooling fans shall not be used, the above mentioned rafed currents
must be reduced. For the reduction applies: -1.5 %o per°Cfor T

>40°C.

Servo 26.39.
Single-Axis Amplifier
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3 Dimensions of Single-Axis Amplifiers
3.1 Side View
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Dimensions of Single-Axis Amplifiers L1

3.2 Front View
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4.1

4.2

Safety instruction and Application Advice

According to: Low-Voitage Guideline 73/231/EEC
Machine Guideline 88/302/EEC
Efectromagnetic Compatibility 86/336/EEC

General Information

in principle, the complete installation, the setting fo work and the maintenance should
only be carried out from trained staff,

Definition: Trained staff, according to this fundamental safety instruction, are per-
sons, familiar with the installation, mounting, setting to work and operation of the prod-
uct and, are gualified appropriatety for the work (DIN VDE 0100 and DIN VDE 0110
and also the legal national rules for prevention of accidents).

According to their protection system, the serve ampiifiers can have
» energized and

»  hot surfaces

during the operation.

Subjects can be damaged and persons be injured,

= when covers are removed illegaily

» during an improper use,

» when either the installation or operation is incorrect.

Any modifications at and within the unit may only be carried out after prior consuita-
tion at SIEB & MEYER.

Appropriate Use

Since the servo amplifiers are electronic equipment, used for the operation of motors
and provided for the instaliation into machines, the safety considerations of the ma-
chine guidelines {89/392/EEC) must be paid attention of.

Before setting fo work, make sure that the machine will not expose danger (e. g. run-
away moves) and the instructions of the machine guidelines are fulfilled. The confor-
mity according to the EN 60204-1 must have been checked.

The manufacturer of the plant or the machine has to meet the requirements of the
legislation regarding the electromagnetic compatibility (EMC).

October 7, 1896
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This series of servo amplifiers has been designed that they meet the requirements of
the standard. They can be operated in industrial areas, provided the attached EMC
information has been faken info consideration and a SIEB & MEYER mains filter of
series 011.00.3x for 2 3-phase operation in different designs or 011.60.10 to
011.00.12 for a one-phase operation. As a standard motor filters, for example, are
installed in this series.

SIEB & MEYER takes care in its own EMC laboratory over their products to meet the
respective standards, when ihey are instalied properly.

The serve amplifier meets the requirement of the low-voltage guideline
{73/231/EEC). The coordinated standards of the series DIN EN 60 204 in combination
with DIN EN 60 439 - 1 and DIN EN 80 847 are used for the servo amplifiers.

The technical data and the connection specifications can be found in the manual.

4.3 Transport and Storage

Make sure, that the amplifier is correctly used. The following points must be especially

taken info consideration:

» Mechanical damage due to the fransport or handling

= Dirt and humidity

» Contact with electronic components (electrostatic discharge)

» Modification of isolating distances

»  Dry and well-ventilated storage area.

» No storage in the open.

» Storage temperature between -25°C and +55°C (shortly +70°C}.

4.4 Installation

» The servo ampiifier can be loaded to its maximum up te a height of 1,600 m M.S.L.

» For an operation in areas higher than 1,000 m M.S.L. the capacity must be re-
duced by 15 % per 1,000 m.

» The ambient air must not contain aggressive, electrically conductive or easily in-
flammabile substances and should contain least dust.

» The admissible relative humidity is approx. 85 % (no bedewing}.

» The admissible ambient temperature during the operation is between 5° C and
40°C. Attemperatures > 40° C the capacity must be reduced by -1,5 % per °C.

» Pay attention that the fans installed in the ampiifier have sufficient space o take in
and exhaust the cooling air.

» Do not touch electronic components. The serve amplifier contains electrostatically
endangered components that may easily be damaged by improper handling.

Servo 26.38.
-8 - Single-Axis Amplifier October 7, 1986



4.5

4.6

Electrical Connection

The valid rules for prevention of accidenis (e. g. VBG 4) shouid be paid attention of,
when working at current-carrying servo amplifiers.

The electrical installation has to be carried out according to the relevant instructions
(e. g. line cross section, fuse protection and connections of ground conductors).

Recommendation for the instaliation according to the EMC, like for exampie the shield,
grounding and line installation, can be found in this chapter of the servo amplifier man-
ual. The manufacturer of the plant or machine has to meet the requirements of the
legisiation regarding the EMC.

» Al work at and within the ampiifier must only be carried out, when itis turned off.

» The mains line should only be connected, when the work is completed.

» Before turning on the amplifier the first time, make sure that the connected ma-
chine will not have runaway moves.

» After turning off the ampilifier hazardous voltages may still exist for up {c 3 minutes
due to capacities in the power supply.

» Capacitive loads must not be connected to the output phases of the serve ampli-
fier,

» Prevent cable loops. Therefore, the servo amplifiers must only be grounded at the
provided PE connection for the mains supply line and the 19" racks only at the
provided ground screw.

in general, the operation can be made with residual current operated devices. Never-

theless, like all clocked units of the power electronics, also servo amplifiers can lead

leakage currents via the ground system. Depending on the sensitivity of the residual

current operated device and the installation type, the operation along with the device

may arise problems. The following points should be taken into consideration:

» Use shortest motor leads possible.

» Do not connect additional consumers tc the same residual current operated de-
vice,

» Use a residual current operated device with high response threshold.

Operation

Plants, into which the servo ampilifiers are mounted, possibly must be equipped with
additional protective devices according fo the valid safety instructions (. g. law about
technical material, rules for prevention of accidents, etc.).

All doors and covers must be closed during the operation.

October 7, 1996
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4.7 Maintenance

The ampiifier, especially the fan, must be checked regularly for cleanness and func-
tion depending on the ambient pollution,

4.8 Guarantee

The guarantee is only granted when the points 4.1 to 4.7 are taken into consideration!

The safety instructions must be kept!

Servo 26.38.
-8- Single-Axis Amplifier October 7, 1996



=

5 Installation Guidance to Meet Compliance
With Electromagnetic Compatibility (EMC)

51 General Information

When integrating SIEB & MEYER uniis into larger installations, the following points
should be considered to ensure compliance with the electromagnetic compatibiiity

(EMC).

51.1 Point 1

ideally all metal enclosures should be seamless for maximum shielding integrity
against radie frequency (RFI} and electromagnetic interference (EMI). All metallic
surfaces should interconnect with the best conductivity to each other and fo ground.
With modular construction, adjoining metalwork should be assembled with plane sur-
faces wherever possible,

Never rely on butted, painted or lacquered surfaces!

Where necessary, use contact or scrape washers. Cabinet doors must be connected
to the cubical frame with short multiple ground siraps {top, center, bottom).

51.2 Point 2

Low level signal lines’ and power cabies must be segregated to prevent cross cou-
pling. A separation distance of af leas! 200 mm is recommended.

51.3 Point 3

Signal lines' should be routed to connect with a unit from one side only and grouped
fiat, not bunched or crossed.

Signal line definitions:
- digiial signal, e. g. data transmission or feedback information signal lines
- analog signai, e. g. +10 V reference lines

Servo 26.39.
Cctober 7, 1998 Single-Axis Amplifier -9-



Electromagnetic Compatibility _ LLL

514 Point 4

Unshielded balanced current circuits such as feed and return lines, should be wired
as twisted pairs.

signal source power module

& &

fwisted line
il 1

51.5 Point 5

Contactors and relays must be installed with both coil and contact suppression. The
appropriate fitting of surge arrestors, resistor capacitor filters, varistors and diodes
should be made to atienuate RF and EM interference.

Contacts should be fitted with paralie! suppressors to limit interference generated
when switching reactive loads.

Fit recovery diodes as close as possible across d.c. relay coils to limit radiation and
protect circuitry from self-induced high energy transients.

51.6 Point 6

The shields of digital signat lines must be continuous and grounded?. Terminate the
shield at source and receiver, using the largest surface area and best conductive
path possible.

Submin D connectors with conductive shells must be used. The cable shield must be
fully exposed to the strain refief grip.

Connecting short “pig tails” to cable shielding is outside EMC directives. This practice
reduces shisiding properties by approx. 70 %. Follow the guidance illustrated on the
next page.

2 All metallic surfaces should interconnect with the best conductivity to each other
and to ground. Consideration must be given o central ground distribution and con-
nactions to cabinet housing, side panels, motor frames, trunking and all sub-as-
semblies.

Servo 26.39.
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5.1.7

Electromagnetic Compatibilit

f’

PNLN2 As{s{sﬁgfs"
Y

| D)

Information about the shieid fixing

If shielding properties or continuity through connectors is poor, a compensating line of
at least 10 mm?® must be added. Such a compensation line (braided ground strap is
preferred) must be secured to the signal cable throughout its path.

Point7

The shields of analog signal lines should only be grounded at one end only (with
largest surface and best conductivity!). This prevents low-pass capacitance to
source interference, the most common being induced by 50 Hz mains. Connect the
shield at the S&M unit, where there is provision for this.

QOctoher 7, 1956
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51.8 Point 8

If the fitting of specifically designed mains filter is essential, it must be mounted as
close as possible to our unit and flat on the nearest ground plane {cabinet or siruciural
metalwork). The ground connection should be substantial {at least 10 mm? cross
section) and as short as possible (less than 50 mm). A copper ground strap is best
sufted or, the filter must be firmly bolted fo the ground plane.

incorrect filter mounting

n

filter

S

A\ AN

correct filter mounting

Input and output wiring must be segregated or cross coupiing could nullify the filter
effectiveness.

If a cabinet contains only one significant interfering companent, for example one servo
amplifier among several low level control units, it is recommended to fit a filter directly
at this source. The differential-mode current is now only present beyond its source,
(the ampilifier} and the commoen-mode interferences are blocked. This mitigates all
internal radiation, ensuring the adjacent control units are subjected to minimal interfer-

ence.

Serve 26.38.
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The figure below shows an example of a S&M filter, directly screwed on the side panel
of the servo ampiifier. A direct low-impedance connection between side panel of the
servo ampiifier and filter ground plane is now made by a bolt in the filter design. The
green-yellow PE wire is redundant and should be omitted {o prevent a further
commoen-mode path.

Sewo‘Rack

=] o8 DTSN

2 @ Q00D

Iesiroma netic Compatibilit

October 7, 1956
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Electromagnetic Compatibility m

5.1.9 Point 9

To ensure compliance with Point 2, do not wire haphazardly. Use disciplined routing,
with cables regularly secured close to the cabinet ground plane or the unit in question.

Unused cable “spares” must be grounded. The best practice is to ground both ends
as this enhances the properties of the cable shield.

The ground lines connecting chassis and cabinet must be at least 10 mm wide and as
short as possible. Avoid unnecessary lcops to minimize radiation propagation effects.

Annotation fo Points 8and 9

GREEN-YELLOW safety PE grotnd wires are unlikely to
fully comply to EMC requirements. To obfain the high
frequency properties required EMC ground conductors
must be as short and wide as possible.

Servo 26.39.
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5.1.10 Point 10

Avoid unnecessarily long wires to keep RFI and EMI radiation coupling low.

Consideration must be given to all wiring in the vicinity of grounded enclosures and
back planes, efc.
unsatisfactory correct

Wiring technique for asym-
meiric signals on a PCB,

Wiring technique for symmet-
ric signals in the unit.

7
=
giw
’
#
g
1)

Reduction of the current loop “F” field area lowers
interference {both as source and sinkj}

Exercising this point will ensure the equipment’s fransmitted radiation is reduced and
its tolerance to extraneous interference is enhanced.

Servo 26.38.
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5.1.11 Point 11

When feeding a cable into the cabinet, the shieid shouid be connected directly at the
cabinet transition. Use the largest shield surface area possible and avoid laying off

using “pig tails”.

The best way fo ensure shielding integrily is 1o fit a propriety shield bar, which will
offer the best connections to a collective ground point.

connect with best conductivity : :
and with largest surface {0 both ;Zﬁg;?::fg;i'tgggaEp
cabinet sides!

shield bar

R B g g

shield also from unit side cable clamp bar

Shield at cabinet fransition

Serve 76.39.
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Conclusion

Finally some rules are explained using a S&M cabinet as an example. The cabinet
element numbered correlate to the relevant points in the guidance.

In the example shown
a chrome-plated
bearer mounted lower
right in the cabinet
serves as the central
ground. From this star
peint grounds such as
(1) mains filter, shieid
bar and chassis
ground planes, are
connected using the
largest surface arga
possible,

(2) shows that cables
must be instailed with
full consideration io
their purpose. The
voltage supply lines (2)-¢
are best instalied from
bottom o top, secured
on the center of the
right cabinet panel
Motor and control
lines are secured and
channeled along sep-
arate paths from the
shield bar to the servo
amplifiers by cable
bars. Flat cable forms

connecting the bottom

plate fo the CNC con-

troller, are installed

together on the center

of the left cabinet \
panel (2 + 3).

Mains filters shouid be 1 !
mounted as close as 2y + (3) (i (3)
possible io the major

interfering unit, or nearest the central ground point and mains cable cabinet transition
(8). Pay particular attention to ensure that the filter ground #ine is installed with the
lowest of impedance possible. In the example shown (8) the filter ground plane has a
large surface area contacting the chromium-plated central ground point {1).

(9
(1)

(8)

~(+(@®)

(2)

Use short and wide braiding straps for further grounds, fike those with chassis and
door {8).

At the cabinet transition or unit lead-in, each shielded cable should be connected with
its shield to a shield bar {(11). This offers the best condition to the central ground point,

Ociober 7, 1996
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5.3 Annotation

5.4

These recommendations should help an installer realize EMC compliance. However,
the points raised are intended for guidance and not as the definitive criteria of EMC
directives. SIEB & MEYER trust this installation guide is of assistance, but cannot
accept liability for any omission or problems incurred meeting the EMC directives. This
is because it is not possible for us to consider all the application and operational is-
sues that are dependent on external wiring and the aggregate performance of other
apparatus.

Literature

Elekfromagnetische Veriragiichkeit. Grundiagen, Analysen, MaRnahmen. Hrsg.
Gonschorek, K. H./Singer, H. (Hrsg.) Stuftgart 1892 [B. G. Teubner Verlag, ISBN
3-519-06144-9]

Habinger, Ernst, Elektromagnetische Vertraglichkeit. Grundziige ihrer Sicherstellung
in der Gerate- und Anlagentechnik. Heidelberg 1992 [Huthig Buch Verlag, 1ISBN
3-7785-2092-X]

Durcansky, Georg, EMV-gerechtes Gerétedesign. Gestaliung storungsarmer
Elektronik. Poing 1995, 4. Auflage [Franzis Verlag, ISBN 3-7723-5386-X]

Schwab, Adolf J., Elektromagnetische Vertraglichkeit. Heideiberg 1994, 3. Auflage
[Springer Verlag, ISBN 3-540-57658-4]

Gerafe- und Anlagentechnik. Jeromin, G./ Schmidt, V. (Hrsg.) DEMVT Deutsche
Geselischaft fur EMV-Technoiogie e. V., Chiemseestr. 21, 83022 Rosenheim

EMV elektronischer Gerate. Garn, H. (Hrsg.) DEMVT Deutsche Gesellschaft flir EMV-
Technoiogie e. V., Chiemseestr. 21, 83022 Rosenheim

—
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Connections Between Machines and Power Modules
Meet Compliance with EMC

Modern electronic control units, defined as PDS (power drive system) in EMC direc-
tives invariable use "switched mode” techniques fo regulate AC and DC currents.
Fundamentally any high frequency switching of currents may disturb other electronic
equipment. However, may PDSs are working correctly without filters in the industrial
environment without disturbing other apparatus. All filters reduce efficiency and, i
used excessively, can only increase the size and expense of 2 PDS unit, Careful con-
sideration is required to set limits fo levels of emissions without incurring severe de-
sign penalties.

in our judgement the design of our control unit is the most appropriate. Within our
units we block the major high-frequency currents with rejection fitters to a degree that
is economical viable. All PDS exiernal wiring must minimize radiation by employing
cable shields. Special attention must be made {o the following, however.

Example of an insufficient connection

4 CABLE K
ZUNEQUAL CURRENTS

q\/\sN\V /////{/////d?
iz

Mains connection

Artificial mains (standardizing impedance natwork)
Power moduie

Cable K (with unegual currents)

Motor

Undesired capacitive compensating current /K
Machine base

Ground conductor (PE)

O~ B N -

Theoretically, the sum of all the currents in cable K is equal io zero and no high-fre-
quency radiation should result. However, this symmetry is lost by capacitively coupled
current /K, which can create difficulties. Paths through fragmented surfaces may result
in radiation and a path via the artificial mains network can reach the PDS and cause
undesired sffects.

October 7, 15956

Servo 26.39.
Single-Axis Amplifier

=48 -



=

The following wilt help:
8 CABLE K
FUNEQUAL CURRENTS

2 4 5
Lo 3 e -
o e g
T A A A T

1¢

G/

GROUND

Mains connection

Artificial mains (standardizing impedance network)
SIEB & MEYER Surge Voltage Protection Device
Mains filter

Power module

Cable K {with unequal currents)

Motor

Machine base

Compensating current LK

Ground conductor (PE)

DWW~ O P Wh -

—

Additional information:

» The ground connection between machine and control unit must be as short as
possible. Flat braided cable is best,

» The ground connection between filter and cabinet housing must be exiremely short
(50 mm is too long!).

» All shields must be connected using the largest continuous surface area.

» (lasses of connection cables should be led to the machine as bunched for maxi-
mum mutual field support and only split there.

=  The surge arrestor must be mounted within the confines of the machine.

» If a transformer is used, it should be connected between surge arrestor and filter
{i. e., mains connection - arrestor - transformer - filter - control unit).

» The yellow-green safely ground wires offer full protection to VDE requirements.
However, such connections offer poor impedance paths to high frequency. Full
consideration must be given where good HF ground connections are desired, i. e,
they must be short and connected through the largest surface area possible.

» When in doubt, please consult us. A sketch of your requirements can be most
helpful in this matter.

If these rules are strictly used, the machines and the control unit will meet the limiting
values of the standard DIN/EN 61800-3: 1996-7. To verify the compatibility we check
our PDS units in a test configuration simulating machine and wiring. The simulation
consists of a sheet metal plate with the ground capacity and impedance loadings fo
simuilate the equivalence of an average size machine. An acknowledged festing labo-
ratory has verified it is representative and suitable for our periodic compliance mea-
surements.

Servo 26.39.
- 20 - Single-Axis Amplifier October 7, 1996



5.6 Used Standards

We have used the EMC Product Standard PDS (Power Drive Systems) DIN/EN
61800-3 of July 1996, which takes into consideration the contents of the following
generic standards:

immunity

EN 50 082-2 Generic Standard immunity, Industrial Estates

EN 60 801-2 Immunity Against Unloading of Static Electricity (ESD)
EN 60 801-3 Immunity Against Electromagnetic Fields

EN 80 801-4 Immunity Against Fast Transient Disturbances {(BURST)
EN 60 801-5 Immunity Against Surge Voltages (SURGE)

¥ ¥ v v ¥

Interfering Radiation

> EN 50 081-2 Generic Standard Interfering Radiation

» DINNDE 0877, Pari 1, Measuring of Radio Interferences / Terminal Voltages

» DIN/VDE 0877, Part 2, Measuring of Radio Interferences / Radio Interference In-
tensity

- The use of mains filters is indispensable to obtain the conformity according to
the DIN/VDE 0877, Part 1 (Measuring of Radio Interferences). Our SM Mains
Filters of Series 011.xx.xx have especially been designed for this purpose.

- An overvoltage protection unit must be superposed to fulfil the conditions of
Intensity 4 or higher {(not required) of EN 80 801-5 (Immunity Against Surge
Voltages). The SM Protecting Device Against Surge Voltage of Series 011.00.5
provides reliable protection.

Note
Separate limit values of the EMC Product Standard and o

Servo 26.39.
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6 Mechanical Mounting

The modules of the compact system are integrated in a shortened chassis for wall-
mouniing. They can alsc easily be replaced by unscrewing the siop screws.

= After inserting the modules, # is indispensable fo firmly fasten the stop screws,
Otherwise, a secure contact of the plug-in connectors will not be given. An inse-
cure contact to the back plane can damage the plug-in connectors!

»  The modules must only be replaced, when the lines are dead!

important information

» Above and below the chassis at least a space of
10 em must be provided to ensure sufficient cooling,

» The modules have a very compact design. We recom-
mend using extraneous fans for the setrvo modules fo
prolong the life expectancy and keep the efficiency of
100 % at an ambient temperature of up to 60°C.

» The life expectancy of an electrolytic capacitor inte-
grated in the amplifier, for example, is defined as be-

low:
> 40°C = 400,000 hours
= 85°C= 4,000 hours
= 1058°C~= 4,000 hours

Thus, a reduction of AS = 10°C doubles the life of the
electrolytic capacitor,

Bervo 26.38.
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6.1 Module Replacement

The servo module has no controf elements. The cperation is made

» via external control elements or
> by higher-ranking intrasysiem controllers.

Aftention!

VWhen using the servo modules in manipulators and ma-
chines, unconirolled moves of the drive motors may be
caused due to internal or external interference or inap-
propriate operation and wiring, Therefore, observing all
safety instructions is indispensabie in order to preciude
injuries and damages to machines

A complete rack can easily be replaced due to the strictly modular design of the SIEB
& MEYER modutar serve systems.

Instruction

Only replace any racks, when they are deénergized.

All component sockets are on the right-hand beard {logic card), viewing from the front
panel.

in order to ensure that in the new installed module the same logic components are
operative, just take the component carriers from the dismantled module and put them
into the module to be installed. In addition, check the jumper assignmenis.

in case of any failure of 2 module, the service can normally be fimited in replacing the
faulty modules. Please note that the rack of the new module can be installed only
when deénergized.

Servo 26.39.
October 7, 1996 Single-Axis Ampiifier -23-



Wiring

7.1 General information
The conductor cross sections should be selected carefully, so that the max. admissi-
ble current is not exceeded at the max. ambient temperature (the max. ambient tem-
perature of the servo module is 80°C). The admissible values for the separate cross
sections are defined in the VDE guidelines VDE-0100 T523.
The conductor cross section is directly connected with the max. admissible current.
Conductor Cross Section Admissibie Current
{mm? [Aug]
0,75 12
1,00 15
1,50 18
2,50 25
4,00 34
8,00 a4
10,00 61
16,00 82
25,00 108
35,00 135
50,00 168
max. ambient temperature 30°C
7.2 Motor Cables
Use shielded conductors for the motor to keep the interferences low as possible {con-
ductor cross section according fo the table).
7.3 Cables for Rotary Encoders
Use shielded conductors for the wiring of the different rotary encoders. For motors
with an integrated resolver the cable must additionally be twisted.
= Motors with resolver
LICYC 3 x 2 » 0,14 or 4 x 2 x 0,14 for motors with integrated thermal contact.
Shielded, pairwise twisted conductors. Twist mode: sine/sine, cosinefcosine, rotor/
rotor and, possibly thermai contact/thermal contact.
For delicate applications we recommend o additionally shield the separate pairs.
Servo 26.39.
- 24 - Singie-Axis Amplifier October 7, 1996



7.4

Wiring of the RPM Ref. Value

The RPM ref value is led to the Pl speed regulators via a differential amplifier. This
type of evaluation has been chosen due to obtained accuracy of the ref. value, which
is @ main criterion for the optimal function of the RPM regulator. In this way the differ-
ential amplifier counteracts interference voltages that, for example, can be caused
from grounding problems between position controller and servo module.

Wiring of the RPM Ref. Value
(controlier has one output)

higher-ranking servo amplifier
ceniroiler
i
+ shield
_——é T e ”_13 N
_%_ ] differential
amplifier
~ -

_________ T

The example shows that the ref. value must be led to the differential amplifier of the
servo module via two conductors. The negative ref. value input must be grounded in
the higher-ranking position controller. LICYC 1 x 0.14.

Wiring of both RFPM Ref. Values
{(controller has two outputs)

higher-ranking coniroller serve amplifier

shield

: differential
! ! amplifier

}—-4*
—t
|
i
}
|
|
I
!
|
|

The example shows that boih ref. values must be led from the higher-ranking control-
jer to the differential ampiifier of the servo module. LICYC 2 x (.14

October 7, 1886
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7.5 Wiring of the Angle Pulses

Use shielded conductors for the wiring of the angle pulses, like for example LICYC
g x 0.14.

For delicate applications we recommend using pairwise twisted conductors, possibly
with an additional shieid of the separate pairs. Twist mode: Uai/Ua1; Ua2/ua?; Uad/

Uao.

7.6 Mains Conditions

Before setting to work, check whether the following mains conditions prevail:

» Mains voltage 3 x 220 VAC £15 % or

Mains voltage 1 x 220 VAC 215 %
»  Does a power mains ground conductor exist?
> is the mains frequency 50/60 Hz?

if these conditions are fulfifled, a transformer will not be required. in case of other
voltages {e.g. 380 V mains voltage) the use of an autofransformer is sufficient, since
the electronics supplies of the modules are isolated.

NOTE

If mains overvoitages are {o be expecied, the input ter-
minals of the power module (line-side) must be
equipped with varistors (see aiso chapter “Accesso-
ries”, section "Overvoitage proteciion’

The terminal - UB of the intermediate circuit is only to be grounded when using
an isolating transformer, since otherwise a motor ground connection cannot be
detected.

Serve 28.39.
-25 - Single-Axis Ampilifier Ccetober 7, 1896



v 81
L1 ¢ -
e 3 x 380 VAC
L2 o B 50 to 60 Hz

s e g
I

If possible, conneat
shisld 1o both sidas,
otherwise only to
the pawer module

Y4 WO
H
LLithermal
% contact
3 x 220 VAC
50 to 60 Hz resoiver or
tacha gene-
rator and
tetor position
transmiffer
farrite core,
N\
\_J— [T e
- .3\ - ,,3* - M\ e W possible, conneet A
EF '] shield to both sides,
4 ctharwise only to ¥
the power module
limit switches
Gmergancy stop

analog signals
from controiler

P

N/ 24 V signals

[V T UT

LJ angle pulses
not provided at axes with
Hali stfect sansor evaiuztion
far positioning applications

The example shows the wiring of a multi-axis servo amplifier. The
wiring of the single-axis servo amplifier is identical, only the position
of the connectors is different.

October 7, 19596
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8 Single-Axis Amplifier for Positioning Applica-

tions

8.1 Front Panel of the Single-Axis Amplifier 26.39.2/.31

L]

52

6 S AC-SERVO
FWE 26.39.x

sinudyn

AXiS

SPEED ABJUST (8]
SPEED OFFSET O

SERVO ON
STAND BY
SPEED ENABLE
B LT

A

OVERLOAD

TEST PIN

o0
o0
oQ
o0
N
o0
©0
o QO
o
o0
o0
® QL

SUBJ#UBTRex L1 F L2 JLB s PEFPEL W I V 1 U | I

St4 - angle pulses
83 - 24 V signals
812 - analog signals
St1 - resolver

Type designation of single-axis amplifiers
X = 26.39.2 with logic card 26.36.046.1
= 26.38.31 with logic card 26.36.060.1

M designation: see chapter "General Infor-
mation”, section 'M Designation’,

SPEED ADJUST: Trimmer for precision ad-
justment of the actual RPM. The actual RPM
has been preset in the faclory and should
only be modified in exceptional cases.

SPEED OFFSET: Trimmer for the drift com-
pensation of the RPM regulator. See chapter
"The Logic Cards", section 'Front Panel Po-
tentiometers’.

Test Pins: Compare chapter "Operational
Statusses of the System", section "Test Pins
at the Servo Module'.

Fan connection

13-pole terminal strip

Servo 26,38,
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positioning Applications/Resolver Evaluaiior

9 Pin Assignment of the Amplifier 26.39.2/.31

9.1 Terminal Strip
13-pole, max. 4 mm?2 conductor cross section
Pin Designation Explanation
! -us intermediate circuit voitage
5 +UB 48 VDG, 100 VDC or 316 VDC £15 %
3 R external baltast resistor, 10 (/220 W. The resistor is wired be-
extemal tween Royema 2N0 +UE.
4 L1 mains voliage
5 {9 3><35\/,3x72V0r3><22{}V1:15°/o‘50/80Hz
of in case of & power consumption of < 2 KW
5 L3 1><35V,1x72\/or€x220Vt15%,50!6£}Hz
7 PE
ground conductors
8 PE
g W
10 U motor phases
11 A
12 ” mains voltage for the logic voltage and for the fans, 35V, 72V or
220 V £15 % (must always be connected?).
13 o £ Make surs, that the same phases are connected to ping
4 and 12 resp. 5 and 13, See next page.
Servo 26.39.
October 7, 19986 Single-Axis Amplifier -29 -
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!EcaﬁmsResoiver Evaluation

9.1.1 Mains input for the Main Supply
The main supply must always be made via the inputs at pins 4, 5 and 6.
Pin assignment for the main supply
pin 3-phase operation 1-phase operation
4 phase L1 phase L1
5 phase L2 neutrai conducter Mp
8 phase L3 free
The mains power supply is made via the Pins 4, 5 and 6. The ground conductor (PE)
is put on pin 7 or 8 resp.
Lo if the rated capacity of the system is smaller or equal P = 2 kW, also
single-phase can be supplied.
if necessary, an autotransformer can be used, since the voltage supply for the inputs
of the internal controller is separated galvanically from the mains.
9.1.2 Mains Input for the Logic Voltage
Via pins 12 and 13 the logic voltages of 24 V, +14 V and 5 V are supplied independ-
ently of the intermediate circuit voitage. Thus, the intrasystem logic is ready for opera-
tion already before the turnon of the main supply, so that all signals and messages are
available for the user right from the start.
Pin assignment for the logic voltage supply
pin 3-phase operation {-phase operation
12 phase it phase
13 phase {2 neutral conductor Mp
| Note
The input phases of pins 12 and 13 and the connection
phases of the main supply, pins 4 and 5, must be identical
Servo 26.39.
-30- Single-Axis Amplifier October 7, 1996
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9.1.3 Wiring Main Supply with Logic Voltage Supply

pin Assignment 3-Phase Operation
Main Supply Logic Voltage
Pin Assignment Assignment Pin
4 phase L1 G phase 11 12
5 phase L2 e phase {2 13
& phase L3 ra— — —

Pin Assignment 1-Phase Operation

Main Supply Logic Voitage
Bin Assignrment Assignment Bin
4 phase L1 At phase i1 12
5 neutrai conductor Mp | < | neutral conductor fip i3
] free A — -

After assigning Pins 12 and 13, the main supply at Pins 4, 5 and 6 must only be
turned on, when the motor shall rotate.

' The mains input at pins 12 and 13 must always be con-
nected. The angle pulses and error messages remain
active in case of an EMERGENCY STOP situation. When
the main power supply is turned off, make sure that ali
three mains phases are also turned off! For this reason |

- usea main contactor with positively driven contacts

Servo 26.39,

Single-Axis Amplifier -31%-
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9.2
8.2.1

9.2.2

lications/Resolver Evaluatio m

Submin D Plugs and Connectors
St1 - Resolver

on the board: 15-pole Submin D female connector
counter plug: 15-pole Submin D male connector

ov -
S1sine  -»
oV e

S4 cosing —»
AV

R3 roter -

g |« S3sine
0 -+ OV
i1 |+~ S2cosine
42 - 0OV
13 | -» Rt rotor
4 j- 0OV
18 | -»  thermal contact or PTC from motar®

thermal contact or PTC from molor™  -»
oV e

i omiwid]{IN]

* | no thermal contact is connected, a strap must be put between Pins 15 and 7.

Use screened conductors, 3 x pairwise twisted. Twist mode; sine/sine, cosine/cosine,
rotor/rotor; designation of the conductor, e. g. LIYCY 3x2x0,14.

Pyt shield on 0 V potential.

Evaluation of the thermal contact in chapter "The Logic Cards", section "Jumper As-
signmenis’.

St2 - Analog Signals

on the board: 9-pole Submin D male connector
counter piug: 9-poie Submin D female connector

+24 V" 4

-»  ref. current ouiput
“— RPM ref. value (-}
actual RPM value

current ref. value  -»
RPM ref. value (%) -+
oV e

14V -

L 0 B I =
H
v

v +14 \*foption regulator ON

GEE-RELE LR R

* for test purposes only!

-33.
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free

speed zero”®

regulator OK°

1 direction of ratation

shield 0 V

limit switch {+}

P amplifier

24 V potential

9.2.3 St3 - 24 V Signals
on the board: 15-pole Submin D male connector
counter plug: 15-pole Submin D female connector
free 1
9
zeropuise ON =" 2
10
speed zero* | 3
11 e
w |4
reguiator OK L] g e
reguiator ON TS 13 -
6
+24 M max. 0.1 A 14 te
= 7
fimit switch (-} 15 e =
= B
emergency stop
* yolt-free contacts
All inputs work with a voltage of +14 V1o +24 V.
g.24 St4 - Angle Pulses

on the board:
counter plug:

g-pole Submin D female connector
9-pole Submin D male connector

oV o« | 1
— 6 | -» angle pulse Uat
angle pulse Ua1 < | 2
e 7 | -» angle puise Ua2
angle puise Uaz <« | 3
8 free
free 4 P
g | -»  reropulse Ual
zefo pulse Ual «- 5
Servo 26.39.

October 7, 1986

Single-Axis Amplifier
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General Information

1 General Information

1.1 Equipment of the Component Sockets

The allocation of the drive specific control parameters is made by the corresponding equipment
of the component sockets. These are arranged easily accessible on the plug-in type logic card,

All component sockets are arrangsed on the right-hand board (logic card).

The servo modules are suppiied and adjusted according to the data known to SIEB & MEYER.
The equipment vaiues can be seen in the User Specific Data Sheet.

By specifying the M designation remarked a ready adjusted replacement unit can be supplied
at any moment within a short time.

The component sockels are equipped with different resistors and capacitors, The designation
of these components depends in the numbering mode on the socket and pin assignments and
is CSxy or RSxy; x = Socket number, v = Pin number.

Before changing any perameters, plzase contact factory for information.

Servo 26.39.
July 22, 1982 The Logic Cards
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Positioning Applications/Resolver Evaluation
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2 Servo Moduile for Positioning Applications

2.1 Layout Plan Logic Card 26.39.046.1
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Jumpers 1and 2 ~ phase shifting

Socket for zero pulse setting device

EPROM

Hook straps for zero pulse adjustment

Jumpers 23 and 24 — angle pulse count mode
Rotary switch

Jumpers 25 {0 28 — thermal protective funotion
It electrolytic capacitor

Jumpers 35 and 36 — activation of the position controlier
Output IC for angle pulses

Jumpers 31 and 32 — current ref. value preset
Jumpers 29 and 30 — malfunction behaviour
Jumpers 21 and 22 — RPM

Jumpers 33 and 34 - tacho filter characteristics
Jumpers 7 to 20 — number of angle pulses
Jumpers 3 to 8 — number of zero pulses

Servo 26.39.

July 22, 1862 The Logic Cards -3
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2.2 Layout Plan Logic Card 26.39.060.2
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1 Jumpers 1 and 2 — phase shifting
2 Jumpers 310 8 - number of zero puises
3 EPRCM
4 Jumpers 23 and 24 - angle pulse count mode
5 Rotary switch
6 1% electrolytic capacitor
7 Jumpers 25 and 28 - thermal protective function
8 Jumpers 31 and 32 — current ref. value preset
g QOuiput IC for angle pulses
10 Jumpers 29 and 30 — malfunction behaviour
i1 Jumpers 33 and 34 - tacho filter characteristics
12 Jumpers 7 10 20 — number of angle puises
Servo 26.39.
July 22, 1992 The Logic Cards -5-
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3 Sockets of Logic Cards

3.1 Socket S1 - Current Control

The components of socket S1 are assigned to the current control range. The different capaci-
tors and resistor parameters affect the following Pt data of the current regulator:

pin component | functon
t-16 - free
2-.18 — free
3-14 C513 current regulator | component
4-13 RS 14 current regulator P component
5-12 RS 15 current regulator P component
6- 11 C3 18 current regulator | component
7-10 e free
8-9 - free

3.2 Socket S3 - Resolver

The components of socket 83 depend on the connected resolver. Since the optimal resolver
choice is always motor specific, in case of replacing a resolver, ask for information for the ad-

iustment from the factory.

The different resistor parameters affect the following system values:

July 22, 1892

pin component | funciion
1-18 RS 31 phase shifting
2-18 RS 32 phase shiffing
3-14 RS 33 resolver input
4-13 RS 34 resolver input
5.12 RS 35 resolver input
8-11 RS 36 resolver input
710 RS 37 resolver input
8-9 RS 38 resolvar input
Servo 26.39.

The Logic Cards
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3.3 Socket S5 - EPROM

The components of socket 85 serve for adaptating the EPROM and the resonance filter.

pin componert | funclion
1-18 RS 51 resonance filter
2-15 RS 52 resonance filter
3-14 RS 53 VCO max. RPM
4.13 RS 54 VGO linearily
5-12 RS 55 igg:z z:ﬁ ggzgggg; prﬁZse shifting
6~ 11 RS 58 gain resolver evaluation
710 RS &7 gain resclver evaluation
§-9 RS 58 compensation

5¥  Resistors RS 56, RS 57 and RS 58 are factory adiustad and must not be changed.

Servp 26.29,
-8 - The Legie Cards July 22, 1892
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3.3.1 Resonance Filter

An elastic coupling which might cause oscillation is at the drive shaft, can be suppressed by
means of a resonance filier. To do so, the oscillation caused is to be determined at the actual
RBPM value, and for the frequency the following value results (measured at TP 5.

Fo 1
T

T = period of oscillation

The resonance filter is to be adjusted by means of the calculated resistors (see chapter “Assist-
ance in Adjusting’, section 'Calculation for socket 35,

important

B1g8c
o)
cary R§PT
care
ﬁ jon rer, | ooe—ed
active nokch valug i
3 filter
+@ s -, EX R§T2
2 1K
actual RPN value —w—g——- N actual
from resplver £ res. REN value !
gevaluation AT N
i ] v
Lo} =7 op2z
X

HPE

The resonance filter in control loop

Servo 26,39,
July 22, 1982 The Logic Cards -8 -
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3.4 Sockets S6 and S7 - System Motor Specifications

The components of sockets S6 and S7 are assigned to the system motor specification. The dif-

ferent capacitor and resistor parameters affect the following system values:

sockst S8
pin component | function
1-16 RS 81 peak current limitation
2-15 RS 62 cooling lemperature of the output stage
3-14 RS 63 adjustment therrmal contact
4-13 AS 64 1% rated current
5.12 A8 65 not equipped
- 11 RS 66 not equipped
7-1G RS &7 adjustment thermal contact
B-9 RS 68 %t peak current

socket 57
pin compeonent | funetion
1-16 o8 7t RF suppression
2-15 RS 72 RFi suppression
3-14 RS 73 tacho coarse resistor
4-13 RS 74 resistive D component
5-12 RS 75 RBPM zero adjustment
8- 11 G878 capacitive D somponent
7-10 RS 77 P component RPM regulator
8.9 cs e { component RPM regulator

Unless & M number for the drive has been assigned, the Pl RPM ragulator has a standard wir-
ing according to the motor. The optimal adaptation can only be made at the complete drive.
See "Determination of the Pl RPM regulator circuitry®, page 11.

3.4.1 Tacho Adjustment

Three different RPM groups are available rated according to the revoiutions, sach up to
4,000 RPM, 8,000 RPM and 16,000 RPM. The max. motor RPM activated by feeding in the max.
ref. value (see User Specific Data Sheet} is defined by RS 73. Precision adjustment can be
made with the potentiometer SPEED ADJUST on the front panel,

- 10 -

Servyo 26.38.
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3.4.2 RPM Regulator Adjustment

The foliowing C and R components affect the Pl regulator:

C871and RS 72
RFI suppression: This filter serves for smoothing the tacho signal and should not be changed.

CS 78 and RS 77
Control module for the Pl amplifier.

ref.current

output
w5y
b4
-
22K +
effset [o5e ] O -» to current
TR l_ regulator
470p
-3 .wmmﬁk_ww
560871 4 . B872
[ frs——
f e
ASK 14 R¥TE 5 g L8578 7 RST? 44
RPH i I o—i| o1
H 3 e
actual value Mm,;“w“ .
ediust l ——— closed when: -emergency stop
“i1imit switch
~regulator off
— RPM -P regulator
& ref .value

TPE

Determination of the P1 RPM reguilator circuliry

The schematic diagram of the Pl ampiifier shows the componenis relevant for the optimization.
The specific parameters as delivered can be found in the User Specific Data Sheet,

For optimization only some general rules can be given, since for instance the required time
components depend on the characteristics of the machine axis and on the ref. value output by
the internal controller.

A higher P component causes a harder reaction of the axis on ref. value changes; the os-
ciliation tendency increases.

A higher { component damps the osciilation tendencies and causes a softer positioning of the
machine axis in the intended position. The tendency toward mechanical overshoaoting, however,
increases.

C8 78 produces the | component and RS 77 the P component of the Pl regutator.

Serve 26.39.
Juby 22, 1892 The Logic Cards w it -
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Pl setiing ideal

if the step response of the system shows under-
shoeting and then a fast approximation to ref. va-
lue preset, the regulator circuit is ideal.

P! setting too high

if a jump function is given to the system, the step
response {measured at TP5) shows oscifiation cha-
racteristics.

Remedy: reduce P component RS 77 or increase
I component CS 78.

Pl setting too smal

if the step response (measured at TP5) of the sy-
stem has a very slow reaction (long time after
reaching the RPM ref. value), the selected Pl circuit
is too small.

Remedy: increase P component or reduce | com-
ponert.

Test jack TP5 on the front panel is a jack for the
actual RPM value of the axis to be optimized.

INSTRUCTION

if no optimal positioning characteristics is atiained, %@
check the drive rating and the load coupling. P

.12 .

Servo 26.39.
The Logic Cards
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4 Jumpers of Logic Cards

The jumper assignments reguired by the user can be found in the User Specific Data Sheet.

instruction

if no furiher specification is made, standard setting will
be made in factory.

4.0.1 Jumpers 1 and 2 - Phase Shifting
These jumpers enable 1o attain a better utilization of the motor in the range of the max. RPM.

Standard sefting: phase shifting OFF

jumper position phase shiffing

jumper1 e=—s e CN
jumperZ2 & = QFF
Logic card 26.30.046.1 Logic card 26.30.060

The phase shifting is max. 30° and depends  The phase shifting is max. 30°. The phase is
on current and RPM. The phase is shifted su-  defined via resistor BS 55 on socket S5,
tomatically,

Servo 26.39.
July 22, 1962 The lLogic Cards -13-



Positioning Applications/Resolver Evaiuation

4.1 Jumpers 3 to 6 - Number of Zero Puises

T N N R R I .

The number of zero puises per motor revolution is factory set according to the required RPM

and the built-in EPROM.

Standard setting: 1 zero pulse per motor revolution

jumper position
e @ & ® & @
: g 1] 4l |
logie card 26.39.046.1 2 @ 8 @ [ |
I ouafus 1 ua
? @ P @ @ o
J5 e=—e @ | J5 =8 @ | JE @& e—e
lngic card 26.39.060.2
Jg @=% @8 | j4 ®© &% | J4 ¢ =P
RPM group zero pulses per motor revolution
1 zere pulse per 1 2810 pulse per 1 zero puise per
up to 4000 FFM revolution 1/2 revolution 1/4 revoiution
up to 8000 RPM 1 zero pl:%lSE per 1 zero 'pulse per 1 zero pu!e'.e per
2 revolutions revelution 1/2 revolution
up to 16000 RPM 1 zero pt:zise per 1 zero pulse per 1 zero pulse per
4 revolutions 2 revoiutions revoiutions

- id .

Servo 26.39.
The Logic Cards

July 22, 1992



4.2 Jumpers 7 to 20 - Number of Angie Pulses

Al the angle pulse outpuis the incremental puises required for the positioning cycles are pro-

vided.

Below the possible plug-in combinations are shown.

Standard seiting:

1,024 pulses/motor revolution up to 4,000 RPM 5 ¥ TTL level
512 pulses/motor revolution up to 8,000 RPM 5V TTL level
256 pulses/motor revolution up to 18,000 RPM 5 V TTL level

jumper

up to 4,000 RPM

RPM groups

up to 8,000 RPM

up to 16,000 APM

J7

Ji4

e ee
!
22222222
|

|

L I

1,024 pulses/rev.

512 pulsesfrev.

288 pulses/rev.

J8

Jis

2203929

eGSO D

298209

512 pulsesfrev.

256 pulses/rev.

128 pulses/rev.

Jg

J16

20922929

329 eS8

256 pulsesfiev.

128 puises/rev.

84 pulsesfrev.

410

J17

LR NI

2SR

128 puilsesfrev.

&4 puises/rev.

32 pulsesfrev.

J1t

J18

L]

L]

2229 P P

B4 pulses/rev,

32 puisesfrev,

16 pulsesfrav.

J12

J19

29D P

|

L

28 e85 8

32 puisesfrev.

18 pulses/rev.

& puises/rev.

J13

Ja0

2B SD

|

29928909

&0 9DDOP

16 puises/rev,

8 pulsesfrev.

4 pulses/rev,

The output of the angle pulses can be mads in two ways:

» BV TTL lavel or
» as open collector with 30 V level,

Adaptation is made by means of the output I1C's (see pages 3 and 5).

Positioning Applications/Resolver Evaluation

July 22, 1982

Servo 26.39.
The Logic Cards

-5 -



Positioning Applications/Resolver Evaluation

4.3 Jumpers 21 and 22 - RPM
- only logic card 26.39.046.1

Jumper 21 plugged i
max. motor RPM at max. RPM ref, value presetting of =10 V.

Jumper 22 plugged in:
reduction by 25 % of the max, motor RPM at the same RPM ref. value presetting

Example

RPM ref. value presetting of 10V, max. RPM 4,000 RPM.
Jumper 21 plugged in @ = motor rotates with 4,000 RPM
Jumper 22 plugged in = motor rotates with 3,000 RPM

Standard setting: max. RPM

jumper position signification

jumper 21 == @ max. BPM

jumper 22 & o= 75 % of max. RPM

4.4 Jumpers 23 and 24 - Angle Puise Count Mode

Jumper 23 = Binary count mode: maximal 1024 pulses per motor revolution

Jumper 24 = Decimal count mode; Prerequisites

- counter IC's must be swapped and

- g different EPROM must be built in.

When these modifications have been made, 250 angle puises per motor revolution are output.

Standard setting: binary

jumper position angle puise count mode

- 18 -

jumper 23 8 &2 binary
jurnper 24 By @ decimal
Servo 26.39.

The Logic Cards July 22, 1982



Positioning Applications/Resoliver Evaluation

4.5 Jumpers 25 and 28 - Thermal Protection Function

Jumper 25 plugged in:
Protection function via It serve and PTC or thermal contact

Jumper 28 plugged in:
Protection function via 1% servo and NTC

Standard setting: motor-dependent

fumper position protection function

jurnper 25 —e @ #t servo and PTC or thermal contact

jumper 28 ® o= # servo and NTC

The function response can be freely defined by the user and is defined in the resistors RS 63
and RS 67.

NTC
temperature
RS 63 | RS67

= 80°C 4K7 0K

= 100°C 3K3 5K8&

= 120°C 0K 5K8

= 180°C 5 K 5K&

For a PTC resistor of the type YD3C515 or P426-M335 the resisiance values are RS 63 = 3 K 3
ang RS 67 = 1 K 8. With these values the regulator is deactivated at a temperature of 150°C.

BY  Temperatures are motor winding temperaiures.

Servo 26,39,
July 22, 1992 The Logic Cards « 17 -



Positioning Applications/Resolver Evaluation

4.6 Jumpers 29 and 30 - Malfunction

The reaction of the drive on an error is defined with these jumpers. You can choose, whether

irr case of a malfunction

» the higher-ranking conirolier (e. g. process computer) or
» the servo module internally (as jump function)

sets the APM ref. value 10 "zero”,

Standard wiring: internally via servo module

jumper 29*

FAPM ref. value "zero” by higher-ranking
controller

jumper position matunction
jumper 29 e @ externally by higher-ranking controller
jumper 30 @ Gewef internally by servo module
Result if jumper plugged in:

jumper 30**

AP ref. vaiue "zero® by servo module

BITOT CCOULS
{fexcept OVERLOAD and overvoltage)

2rfor ocours
{except QVERLOAD and overvoltage)

error message to the

ror message to the higher-ranki - . .
error messag gher-ranking can higher-ranking controller

troiler

internal ref, value zero in-
put in the servo module as
jump function

Higher-ranking controlier has 1 second io
bring the drive 1o a standstill under control

ref. value zero input from the computer to
the servo module

drive decelerates

regulator is deactivated
{1 sacond after the error has occurred)

drive decelerates imme-
diately with max. current

regulator is deactivated
{1 second after the error
has ocourrad}

* The controller can intervene within 1 second and decelerate the drive under conirel 1o the

RPN ref value "zero’,

** Mere the cortroller decelerates immediately and with max. current to the APM ref. value

"zero®, and the error message is sent 1o the controller.

Instruction

This does not apply to the error messages OVERLOAD
and overvoltage. In these cases the drive is decelerated

immediately.

Servo 26.38.

- 18 - The Logic Cards

July 22, 1892



Positioning Applications/Resolver Evaluation

4.6.1 Evaluation of the Thermal Contact

Via the thermal contacts (see chapter "Wiring of Servo Moduies®, sections 'Pin assignments’) the
evaluation of the overvoltage signal from the motor is made. i the function responds, the regu-
fator is deactivated, and the LED /% is on. According to the position of jumper 29 resp. 30 (see
User Specific Data Sheet) the APM ref. value is set to "zerd' in the servo module and with it the
drive is decelerated immediately, or the higher-ranking controller has 1 sec to bring the drive to
a standstill under control,

4.7 Jumpers 31 and 32 - Current Ref. Value Preset

Jumper 31 plugged in:
External presstting of the Current ref. value. The range covers 0V 2 JAto 10V £ max. ad-
migsible output current.

Jumper 32 plugged in:
The max. admissible output current is always provided for the motor.

Standard setting: internal current ref. value input

jumper posiiion | current ref. value input

furnper 31 ol D external

jumper 32 [ J T internal

4.8 Jumpers 33 and 34 - Tacho Filter Characteristics

Standard setling: jumper 33 plugged in

jumper position

logic card logic card

26.30.046. | 26.39.060.2 filter chazacteristics

!
jumper 33 = @ & QW
H

e

&

jumper34 | & e—s 8 UT’\W v

The tacho filter has low pass characteristics, which can be afiected with jumpers 33 and 34. For
more detailed information please contact manufacturer,

Servo 26.39.
July 22, 1992 The Logic Cards =18 -



Positioning Applications/Resolver Evaluation

4.9 Jumpers 35 and 36 - Activation of the Position Controller

-» only logic card 26.39.046.1

Jumper 35 plugged in:
if the drive is on a limit switch or the EMERGENCY STOP function has been activated, a posi-
tion controller is activaied internally in order to hold the drive drifi-free in position, The drive
is at standstill with the max. admissible forque.

Jumper 36 plugged in (position controller deactivated):
If the drive is on a limit switch or the EMERGENCY STOP function has been activated, the regu-
lator is connacted to the P amplifier. The drive is at standstifl with reduced torque.

Standard setiing: jumper 36 piugged in

- 20 -

jumper position position coniroller

jumper 35 Pt

activaied
jumper 36 ® @
jumper 25 ¢ @

not activated
jumper 36 gty

Servo 26.39.

The Logic Cards July 22, 1992
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Positioning Applications/Resolver Evaluation

5 Rotary switch

With the rotary switch the current commutation is set. Each position on the rotary switch is de-

fined.
position of swiich phase curent path
] trapezoidal
1 sinusoidal
2 trapezoidal
3 sinuscidal
4 trapezoidal
F sinusoidal

Servo 26.39.
July 22, 1962 The Logic Cards - 21~



Positioning Applications/Resolver Evaluation

6 Hook Switches for Zero Pulse Shifting

— only logic card 26.39.046.1

By means of the hook switches the zero puise can be adjusted to 2'? = 4096 positions. The
adjustment is made by hooking in the corresponding hook switches on the logic card.

For higher-ranking controllers which identify the zero pulse only in case when a defined
correlation between angle pulses and zero pulse exists, the table below applies:

.32 .

angle pulses per motor z
revolution angle puises zero pulse houk switches
Uy = high; U,= high; Uy = high 1 and 2 open
U, = high; 9.2 high; Ug = high 1 and 2 closed
1024 U= high; Uy= high; U, = high 1 closed, 2 open
U, = high; U2 hign; Uy = high 1 open, 2 closed
3 1o 12 variable
U, = high; Uy= high; Uy = high 2 and 3 open
Uy = high; Uy= high; Uy = high 2 and 3 closed
512 U= hfgh;_L_sz i’!fgh; U, = high 2 closed, 3 open
U, = high; Uy= high, Uy = high 2 open, 3 closed
1 always open, 4 1o 12
12 variable
U, = high; Uy= high, Uy = high 3 and 4 open
U= h:gh;_l:J_Z= high; Uy = high 3 and 4 closed
256 y_ = hngh,gz— high; Uy = high 3 closed, 4 open
U, = high; U,= high; Uy = high 3 open, 4 closed
1 and 2 always open, 5
i 12 variable
gie. efc, efe. gfc.
Servo 28.39.

The Logic Cards Judy 22, 1892



Positioning Applications/Resolver Evaluation

7 Front Panel Potentiometers

7.1 SPEED ADJUST

Trimmer for precision adjustment of the actual BRPM. The actual RPM is adjusted user-specific
in factory and should only be modified in exceptional cases.

7.2 SPEED OFFSET

Trimmer for the drift compensaticn of the RPM regulator. A correct offset adjustment ensures
an almost drift-free standstifi of the machine axis.

For adjusting reset the ref. value of the controller to ZERO and compensate a possible drifting
with the potentiometer SPEED OFFSET at the front panel,

INSTRUCTION

Without an active position conirol loop it is in general

Servo 258,39,
July 22, 1992 The Logie Cards - 23 -
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