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IMPORTANT INFORMATION FOR USERS

Installation and Operatlion of Digiptan Equipment

It is important that Digiplan motion control equipment is installed and operaled in such a way that all
applicable safely requrements are met. Itis your responsibility as a user to ensure that you identify
the relevant salety standards and comply with them: failure 1o do so may result in damage 1o
equipmenl and personal injury. In parbeular, you should study the contents of this user guide carefully
belore inslalling or cperaling the equipment.

Under no circumslances will the suppliers of the equipment be liable lor any incidentat, consequential
or special damages of any kind whatsoever, including but not limited to losi profits arising from or in
any way connecled with the use of the equipment or this user guide

A SAFETY WARNING

High-perlormance motion control equipment is capable of producing rapid movement and very high
torces. Unexpected molion may occur especially during the development of controller programs.
KEEP WELL CLEAR ol any machinery dnven by slepper or servo molors. Never touch it while it is in
operalion.

High vollages exis! wilhin enclosed units, on rack systemn backplanes (motherboards) and on
rransformer terminals. Keep clear of these areas when power is applied lo the equipment.

The information in this user guide, including any apparatus, methods, techniques, and concepts
described herein, are the proprietary property of Parker Digiplan or its licensors, and may no! be
copied, disclosed, or used for any purpose not expressly authorised by the ewner thereol.

Since Digiplan canstanlly strives to improve all of ite products, we reserve the right to modily
equipment and user guides wilhoul prior notice. No part of this user guide may be reproduced in any
farm without the prior consent of Digiplan.

© Diglptan Divislon of Parker Hannifin pic, 1991
-~ All Rights Reserved —
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SUPPLEMENT
Using the DS drive with DSM Serles servomotors
IMPORTANT - be sure to read this seclion beforeyou apply power to the drive.

The main part of this manual gives the information you will need for the mechanical
and electrical installation of the DS Series servo drive. When using Digiplan DSM
Series servo motors you will need to reler to the cannection details given in this
section. You will also find the parameter values needed lo configure the drive to suit
the particular molor you are using.

Connections using Digiplan pre-wired cables

These cables are fitted with motor-end connectors only, allowing the cable to pass
through conduit or cable glands. The drive end of the cable is ready prepared with the
individual leads identified. Mating drive-end connectors are supplied with the drive and
are attached by means of screw terminals.

Motor cable (the larger of the two cables)
Connecl this cable to the power connector at the top of the drive. The pins are
identified on the front panel of the drive,

Lead no. | Drive terminal Signal
A Motor A Motor phasa 1
B Motor B —_Motor phase 2
o] Motar C Motor phase 3
E Earth Earth {ground) Tine

Resolver cable
Lead no. | Drive terminal Signal
{connector B)
1 1 Thermisior A
~ 3 3 Thermisior B

18 18 Cable screen
20 20 Cosineg low
21 21 Cosine high
22 22 Sine low
2d 23 2ine figh
24 24 Excitafion Tow
25 25 Excitafion high

Note thal terminal 1 on the drive is a multi-lunction input which can be used as an
external trip, external current limit or thermistor input. When used as a thermistor input
a 1K5 resistor must be fitted between terminals 1 and 2 (see diagram A).

Brake connectlons

When the motor is fitled with the optional brake, connections are made to leads 4 and
5 on the resolver cable. To release the brake, 24V DC mus! be applied to these
leads(positive on lead 4).
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Moalor thermisior
i G

1KS

Resolver -

Dlagram A. Resolver & thermlister connections

Connectlons for user-supplied cables

Tha iollowing tables show the connections required when you make up your own molor
& resolver leads (please refer also to Section 4). Recommended cable sizes are given
in Section 2. The resolver cable should contain wisted pairs with individual screens as

well as an overall screen.

Cos low
Cos high
Sine low
Sine high
Exc. low

Exc. high

Oo
O

Oo
O

Motor

Pin orientation is viewed from the wiring side of the mating plug

Diagram B. Motor & resolver connectlons

Resolver
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-
Motor cable
Motor plug Drive Signal
terminal
v A Motor A Motor phase |
B Motor C Motor phase 3
- C Motor B Malor phase 2
3] Earth Eanh {ground) line
A Resolver cable
- Resolver plug|Drive terminal Signal
(connector B) -
- A 21 Cosine high
B 20 Cosine low
_ C 22 Sine low
- D 25 “Excitation high
E 23 Sine high
- F 24 Excitation fow
G 1 —_Thermistor A
- H K] Thermistor B
- J - rake +24V [if fitted)
K - Brake OV (il fitied)
- - 13 Cable screen

Initial Settings
Turn on the drive but leave it disabled {terminal B14 open-circuit). Refer to Section 5
which explains how to change parameler values.

1

Set the nominal current (Pr45) and time constant (Pr55) parameters using the table
below. Itis importanl that these paramelers are set up belore the phasing operation is

Taqar*®PPO®rO®TPTPEDPTDPTDOEE®ERTIT T OO
]

-m  carried out. The peak current (Pr42) may be lett at its delault value of 100.
- Motor Value of Prds for Value
- type different drive types of
Prs5
- DS5140 [ DS5220 | D5420 | DS600 | DS75
i DSM50340 41 6
' - D5SM5054 >0 45 6
- DSM5084 50 35 6.5
i DSM5114 43 28 7
- DSM7143 39 25 8
DSM7193 48 38 8.5
DSM7253 43 9.5
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Set b11 = 1 and bL56 = 1, This sets up the drive to detect motor overhealing via the
thermistor input on terminal 1.

Set Pro9 to 4200 if you need to use the full sgeed range on size 5 molors

(DSMS0340 - 51140). The defaull value for Pra9 is 3200 which is appropriate {or size
7 motors.

Set Pr95 = 8. This selects 8-poale commutation for DSM serigs motors.
The default values of all other parameters are appropriate for initial commissioning.

Important - when these initial settings are completed, save the values to EEPROM
by setting b99 to 1. Then power off and re-power the drive.

Additional parameters avallable in software Issue V2,95,

The following parameters are available in V2.95 but are not listed in the main part of
the manual.

Pri7 - Position Loop Integral Gain

This gain lerm improves the ability to hold a specitic spindle orientation. The range is 1
to 255, and the default value is 255,

Pré8 - Set Encoder Resolulion

This parameter sets the pre-quadrature resolution of the simulated encoder output,
After quadratura detection the resolution will normally be four times the quoted figure.
The range of Pr68 is 0 to 3, and the default value is 1.

Pro8 T Stepsirev
0 256
1 512
2 1024
) 2048

Pr7 - Show Software Issue {read-only)

b14 - Reference Select
With b14 = 1, the normal analogue reference will be selected. With b14 = 0, the
pulse/direclion reference is selecled (409.6kHz = 3000 rpm),
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FEATURES

of the DS Series servodrives

DS Series servo-drives can be connected directly to the three phase mains supply.
Control circuits are optically isolated from the power circuit.
Digital managemaent, by microprocessor,of control input and output.

On-board switch-mode power supply, braking circuit, heat sink (and cooling fan on
appropriate models).

The power stage is protected against short circuits, overcurrent, overvoltage, and
excessive temperature rise.

Customising adjustments to control parameters can be performed and stored in the
removable display-keypad, or through 1ull duplex RS485 serial link from a remote
terminal or hast computer,

Immediate recall of last-stored user-enterad parameter settings. This feature is a
considerable advaniage during the process of commissioning a drive and

O-iii
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Fixing bracket shown in

position for surface mounting Diiplay
"’ ) Position for through- ~ and keypad
4:__ =% panel mounting

- e

~ = Power
- terminals

Control
terminal

board

Control terminal
board cover

1 Locations of the principal components of the DS Series servo-drive,
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DS Serles Servodrives

servosystem. Also, immediate recall of default settings of parameters may be usefu!
in many circumstances.

Display-keypad module can be transferred, complete with stored customising data, to
another drive module.

Dedicated terminals for resolver input.

For position controliers or CNC, simulated A/Bfindex encoder signals are provided at
dedicated output terminals.

Limit switch signals, stop-hold, and shaft-orientation functions are controlled by
programmable parameters and control input terminals.

Acceleration and deceleration ramps are programmable independently from each
other and with reference to the direction of motor rotation, and can be disabled by
programmable functions.

-

Diagnosis is facilitated by a menu of fault codes displayed at the Reypad. Fauii codes

are readable through the serial link.
Last-fault function is stored in non-volatile memory for interrogation.
Physical separation of power cabling relative to control wiring.

Current-limiting resistar in the dc circuit to prevent excessive inrush current at power-
on.
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DS Series Servodrives

1
Introduction

DS Series servedrives are designed to operale in one of two modes — speed
isference, or current refarence. The outline of the control system is shown, without
detail, in Fig. 2. In speed control mode, the reference may be provided by an external
source or by internal programmable references. The external analogue reference is
converted to a digital signal, at which point thers is provision to correct any offset
inherent in the source of the signal. The speed reference may operate with or without
acceleration and deceleration ramps. The reference is algebraically summed with the
speed feedback signal to produce an error signal.

In current control mode, the current refersnce is applied diractly at the same summing
junction where it is compared with current feedback to produce an error signal.

The error signal, from speed or current input reference, passes to a PID filter to
pioduce a curreni reference. This is subject io iimitations appiied 1o prevent overcurrent
and overheating, and can also be subject to an exlernal limit. The programmable
faclors employed to establish the automatic limitations are related to the requirements
of the overall servo-system and to the constraints imposed by the motor specification
and its thermal image.

The current reference is compared with the actual current circulating in the motor and
with the resolver feedback to produce a final current reference for the PWM control of
the power output stage.

Auxiliary external control facilities include provisions for a drive-enable signal, drive
stop-and-hald, stop controlled by limit switches, and an optional external current limit

1-1
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DS Serles Servodrives

(previously mentioned). Decelerating ramps can be applied to all stop functions if
required.

A DS Series drive can be controlled entirely at the keypad or through an industry-
standard serial link. There are extensive provisions for the oulput of signals and data to

interface the drive with others or with external control devices. internal data and status
can be interrogated at the keypad or through the serial link.

Default values of the controlling parameters are permanently held in the on-board
memory and can be recalled whenever required, but an additional feature is that the
customised programming of a DS Series drive is saved in the memory integral with the
keypad. As the keypad is demountable, a programme can instantly be applied to a
different DS Series module.



-#M  AMBIENT TEMPERATURE & HUMIDITY
Ambient temperature range 0°C to 50°C.
& Maximum ambient temperature 50°C.

" Rated maximum altitude 1000m.

a Storage temperature range -40°C to +55°C.
" Humidity requirement — non-condensing

' @ DERATING

Normal ratings are affected by —

*  Ambient temparature. Maximum permissible for the installation, 500C.

.+ The altitude cf the installation. Whare the site is above 1000m, reduce the normal
- full load current by 1.0% for each additional 100m.

SERIAL INTERFACE
RS485 full duplex.

&  |NGRESS PROTECTION (IPY ENCLOSURE
DS Series servo-drives are constructed in accordance with IP20 specification.

¢ "
DS Serles Servodrives DS Series Servodrives
c ° 2
-y
= Data
= o 2.1 Specifications
INPUT POWER SUPPLY VOLTAGE
» % Bajanced 3-phase 3-wire, 50Hz to 60Hz.
} a Voltage, minimum 380V -10% to maximum 460V +10%.
[
- QUTPUT YOLTAGES
- - Motor Service voltage 380V to 460V +10%
" DC bus voltage 740V maximum
- - INPUT CONTROL SUPPLIES
- Analogue 110V, 10kQ2 impedance,
e - Digital Input impedance 15k,
. = 0 it earthed; =1 i +24V applied.
-
e © OUTPUT CONTROL SUPPLIES and REFERENCES
- -« Yi0Vreference +10%. 10mA drive capability.
" Analogue £10V, 1k} impedance.
- - Digital Transistor PNP open collector.
il 10mA drive capability.
& = Tachogenerator 3V per 1000rpm if full scale is 3000rpm.
- 3V per 4000rpm if full scale is 6000rpm.
- = Simulated encoder Balanced lines driven by line drivers RS422,
T +24V supply 100mA drive capability
&
-
€
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1-4

L A (O I (R R
|



DS Serles Servodrives

2.2

Ratings

1 OUTPUT and LOSSES

Model | “owar | commusus | cak, | Losses
current rating

kVA A A W
DS140 1.3 2.8 56 70
DSs220 2.6 4.4 8.8 110
DS420 4.3 85 17.0 210
DSé00 8.7 13.0 26.0 300
DS750 12.9 16.0 32.0 375

2-2

2 FUSES and CABLING

Drive Recommended Typical *
Model fuse ratings t cable size
at 380v
A mm?2

DS140 6 i.5
05220 10 1.5
DS420 16 25
DS600 16 25
DS750 20 4

The cable sizes are for 3-core and 4-core pvc-insulated armoured cable with
copper conductors, and laid in accordance with defined conditions.

.‘_\s a current peak may appear at power up, because of the effect of the dc
link capacitor, the use of HRC (high rupturing capacity) fuses is
recommended.

As an alternative to fuses, mcbs or mccbs may be used if equipped with
thermal and magnetic trip.

CONTROL WIRING
Recommended cross-section 0.5mm?2 (AWG 20).
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EARTH CONNECTIONS

It is recommended that an earth bus bar of
high-conductivity copper should be installed as
close as possible to the servo-drive module(s),
to minimise the length of the cable
connaction. Suggested dimensions are —

Thickness 5mm or 6mm

Width
length width
m mm
<0.5 20
0.5<1.0 40
1.0<1.5 50

One cable only should connect the frame of each drive to the
earth bus. {Please also refer to Fig. 6 page 4.4.) The bus bar
should be mounted on insulated suppors.

4 VENTILATION
DS Series modules do not require external fans. Cooling fans for the heat sinks
are built into those modules that require them.
DS Series servo-drives may be installed in an enclosure, bul care must be
taken ensure that there is adequate space for the fres circulation of air within
the enclosure. In paricular, it is not advisable to locate a drive or drives
vertically above others, or above any other kind of heat-producing apparatus,

5  BRAKING RESISTORS

Drive Resistor Maxirum
model sizae regenerative
power

DS140 1.5kW for 10s, continuous
DS220 800, 150W rating, with a minimum coaling

time of 90s.
DS420 3kW for 10s, continuous
DS600 400, 300W rating, with a minimum cooling
DS750 tima of 90s.
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2.3  Electromagnetic Compatibility
IMMUNITY

If the instructions in this guide are observed, DS Series servo-drives exhibit excellent
immunity to interference from exiernal sources. In accordance with normal good
practice, relays, contactors and switches in power circuits adjacent to the drive should
be fitted with suppressors if they control inductive loads.

EMISSIONS

Because of the fast semi-conduclor swilches used to ensure high slectrical efficiency,
PWM drives emit some radio-frequency enargy, mainly by conduction through the input
supply and the motor cables. It is possible for this energy to disturb nearby

communications or measuring systems if they are sensitive in the frequency range
100kHz to 10MHz.

Motor Cable

The motor cable carries the highest radio-frequency vollage and current. The electric
and magnetic fields associaled with the cable diminish rapidly with increasing distance,
and sufficient attenuation can usually be achieved by ensuring the segregation of signal
cables 1o at least 0.3m from the molor cable. Parallel runs oxceeding about 10m
should be avoided if possible.

Emission from the motor cabls can bs greatly reduced Oy using a scieened or
armoured cable. The best effect is obtained if the screening is earthed at both ends —

to the motor frame and 1o the drive earth terminal.

Supply Cable

It emission into the supply causes trouble, a suitable filter must be installed. The
supplier of the drive should be asked to advise.

24
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3
Installation
Mechanical

3.1 Mounting

DS Series servo-drives are 10 be installed only in a vertical position, to ensure the best
flow of air for the cooling fins of the heat sink. Installation vertically above other drives
or any heat-producing equipment may result in overheating,

Location

The installation should be located in a place free from dust, corrosive vapours, gases
and all liquids.

Care must also be taken to avoid condensation of vaporised liquids, inciuding
atmospheric moisture. It the drive is 1o be located where condensation is likely 1o occur
when the drive is not in use, a suitable anti-condsnsation heater must be installed. The
heater must ba switched OFF when the drive is energised. An automatic changeaver
switching arrangement is recommended.

DS Series drives are not to be installed in classified hazardous areas unless cofrectly
mounted in an approved enclosure and certified. (Refer also to HAZARDOUS AREAS,
page 4 - 1.)

Fixing brackels
Two alternative arrangements are provided for in the design of the DS Series servo-
drive,
Either —
*+ the drive may be mounted on an open panel or wholly within a cubicle, in which
case the tixing brackets are located in position A, Fig. 3 (also Fig. 1), or —
+ the heat sink may project through the mounting panel into a free air space
behind, in which case the fixing brackets are located in position B.
The tixing brackets are attached 1o the matsrial of the heat sink or to the frame of the
drive by two screws each. Self-lapping screws are provided, to ensure good earth
connection to the supporting framework or cubicle which should itself be bonded 10
earth in accordance with good practice.

Where two or more drives are to be installed side-by-side there must be a gap, 3mm
minimum, between adjacent modules to facilitate removal of the the front terminal
cover.

31
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. N - 3.2 Cooling and Ventilation
- - - g
e} - DS Series servo-drives are protected from damage caused by overheating. A thermal
- - _L - 1 W Sensor is mounted on the heat sink. If the temperature rises to 95°C, the drive trips
T automatically, This setting is not adjustable. —
o 1‘ w= g Cubicle-mounted DS Series servo-drives can be mounted either wholly enclosed, or
N 0 - with the heat sink projecting though the rear pansl. Through-panel mounting allows for ™
a - & physical segregation belween the control section of the drive and the power alectronics,
<> Y - enabling the heat-producing {power) section to dissipate heat without affecting the
T - =m lemperature within an enclosure. This may be an advantage when a number of drives
a N are to be enclosed in a single cubicle. In any case, cubicle size must be veritied by
= = calculalion to ensure that there is adequale space lo allow free circulation of the air
N within an enclosure. All equipment in the enclosure must be taken into account in
M- m calculating the internal temperature. installation vertically above other drives or an
—_ - - y
S o] § Ol ~ 7 heat-producing equipment may result in overheating.
8 2 § ‘% S 4w o As standard, all models of DS Series servo-drives are equipped with an on-board
"§ XEQ a @ = s = Dbraking resistor. For special applications, some servo systems may require braking
gg 3 '§: 12 8 h " capacity in excess of the standard. A larger braking resistor can be connected {models
2 g:-{:: o 8 N~ e a DS420, DS600 and DS750 only) externally to the drive. The on-board resistor must be
i o - - -
EE2T 3[e 8 - - A N
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- 3 Dimensions of DS Series servo-drives. ) = e 4 Enclosure with typically two surfaces not able to disperse heat. )
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disconnected. When an external resistor is fitted it is vitally important to take account of
the increase in heat generated. It is recommended that the resistor should be mounted
where its heat losses cannot affect the drive.

To tind the dimensions of an enclosure

If a cubicle is to be fabricated to suit the installation, there is a free choice of
dimensions. Alternatively, it may be decided to choose a cubicle from a range of
standard products. Either way, it is important to take into account the dimensions of the
drive moduls, and to ensure adequale clearance for air circulation.

The procedure is to estimate two of the dimensions — the height and depth, for
example — then calculate the third, and finally check that it allows adequate internal
clearance,

The effective surface area Ag for an enclosure containing equipment which generates
heat is calculated from the following equation —

Ay = __P
k(T; - Ta\mb)
Eftective heat-conducting area, in m2. equal

to the the sum of the areas of the surfaces
which are not in contacl with any other surface.

where A, =

P = Power loss of all heat-preducing equipment in Watts,
T; =  Maximum permissible operating temperature
of the drive module in °C.
Tamb = Maximum external ambient temperature in °C.
k = Heat transmission coetficient of the material

from which the snclosure is made.

The eMective heat-conducting area of a cubicle typically located on the floor and against
one wall, Fig. 4, is —

Ae = 2AB + AC + BC

where A is the cubicle height, B is the depth, front to back, and C the width.

Suppose the cubicle height A is 1.8m, and the depth B is 0.5m, as a first estimate. The
actual figures chosen in practice will be guided by available space, perhaps, or
standard enclosure sizes.

Since A, can be found, and A and B are known, the dimension 1o be calculated is C.
The equation needs to be rearranged to anable C to bs found, thus —

Ag-2AB = C (A +B)
3-4
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Ay - 2AB
A+B
29-{2x1.8x0.5)

1.8+05
29-1.8

23
= 0.5m approx

or, C =

Clearance on either side of the drive module must be checked. The width of the
module is 250mm. Clearance of 100mm is required on either side. So the minimum
internal width of the enclosure must be 450mm, or 0.45m. This is within the calculated
width, and therefore acceptable.

Howaever, it allows no space for any equipment 1o sither side of the drive, and this may
be a factor in deciding the proportions of a suitable enclosure. If so, modily the
calculated value ot C to allow for other equipment, and re-calculate either of the other
two dimensions by the same method.

If an enclosure is to be selected from a stock catalogue, the corresponding surface area
should be not less than the ligure calculated above for Ag.

As a general rule, it is better to locate heat-generating equipment low in an enclosure to
ancourage internal convection and distribute the heat. If it is unavoidable to place such
equipment near the top, consideration should be given to increasing the dimensions of
the top at the expense of the height, or to installing internal 'stirrer’ fans with drive
modules which have no fans of their own to ensure air-circulation.

Enclosure ventllation

If a high |P rating is not a critical factor, the enclosure ¢an be smaller if a fan is used to
exchange air betwaeen the inside and the outside of the enclosura.

To calculate the volume of ventilating air, V, the following formula is used —

v 3.1 x Py
Ti- Tamb
where v = Required air flow in m3 h-1
Ag = Effective heat-conducting area, in m2, equal to the the

sum of the areas of the surfaces which are not in
contact with any other surface.

Py = Power loss of all heat-producing equipment in Watts.

Ti = Maximum permissible operating temperature of the
drive module in ©C,

Tamb = Maximum external ambient temperature in ©C.
k = Heat transmission coeflicient of the malerial from

which the enclosure is made,
3-5
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4
Installation

Electrical

4.1 Introduction

SAFETY

The voliages present in the supply cables, the oulput cables and terminals and in
certain internal parts of the drive ara capable of causing sevara electric shock and may
be lethal.

IP RATING

The drive enclosure conforms to international enclosure specification 1P20. It is
therefore necessary to consider the location of and access to the module in the light of
local safety regulations applicable to the type of installation.

ELECTRIC SHOCK RISK!

Whenever the drive has been energised, it MUST be ISOLATED befors work
may continue. A period of TWO minutes MUST elapse after isolation to allow the
internal capaciors to discharge fully. Until the discharge period has passed,
dangerous voltages may be present within the module.

Persons supervising and perferming elactrical installation or maintenance must
be suitably-qualified and competent in these duties, and should be given the
opportunity 1o study, and to discuss if necessary, this User's Guide before work is
stared.

HAZARDOUS AREAS

The application of variable speed drives of all types may invalidate the hazardous area
centification (Apparatus Group and/or Temperature Class) of Ex-protected motors.
Approval and certitication should be obtained for the complete installation of motor and
drive, {Refer also to LOCATION, page 3 - 1.)

EARTHING

SAFETY EARTHING

Eanth impedance must conform to the requirements of local industrial safety regulations
and should be inspected and tested at appropriate and regular intervals.

4-1
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r
Models DS420, DS600, DS750 Models DS140, DS220
7 (;onneclor B Conneclor B
Ext tnp/Limit 1 Ext tnpsLimit 1
oV 2 oV 2
+24V (100mMA) 3 +24V (100mA) 3
Programmable 2 ; Programmablg 2 4
Inputs Inpuls 5
[+] 6 o] 6
Programmable -l: 1 7 Programmable 1 7
Outputs 0 8 Outputs { 0o 8
Full Scale Adjust————») Full Scale Adjust————p-(")
Analogue Hef Inv. 9 Analogue Ret Inw -]
Input NotIlnv. 10 Input Not lnv. 10
O Volts 1 0 Vole 11
10V (10mA) 12 -10V {(10mA) 12
«10V (10mA) 13 +10V (10mA) 13
Orive Enable 14 Dnve Enable 14
22:]0 OK oot :: Drive OK 15
ogue put Anal Output 16
Tacho 17 Tach:gua P 17
0 Volts 18 0 Voits 18
N.C. 10 N.C. 19
Cosine qu 20 Cosine Low 20
High 21 High 21
Sine Lc_:w 22 Sine Low 22
High 23 High 23
Excit. Low 24 Excit Low 24
High 25 ' High 25
Conn. C o o Conn. C
Encoder Encoder
Simulation Simulation
Conn. D
Sarial Interface
RS485
[ D
5
ConnectorA 112
53 ) g 2 Connector A
saaﬁwmnmom 3)3
cog9 e 000 o Lo e M
0 00 o>>5 - 9 Q 9
233w5359 %% §§§§§§§
L- — _J
Wnrning_Disconnec_t power Warning Disconnect power
and wait for two minutes and wait for two minutes
belore removing any covers bafore removing any covers

5§ Terminals A, B, C and D. Power terminals A are located on the upper face of the module
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4.2 Power Connections

Refer to Fig. 5.

The power terminals are located on the upper surface of the module. The terminals for
the control circuits are on the front, protected by a removable cover (Fig.1}. This
arrangemant enables the power cabling to be run in from above the module and the
control wiring from below, with the advantage that the two are well separated for the
avoidance of interference with control signals. For cable sizes, please refer to Chapter
2 Section 2.

Protection

The drive must be protected on the supply side either by hrc fuses (for ratings please
refer lo Chapter 2 Section 2} or by suitably-rated three-phase mch or mecb switches
equipped with thermal and magnetic trip.

Power Clrcuits Eanthing

Earth cable runs should be as short as possible. It is recommended that and earth bus
bar should be installed on insulated supports as close as possible 1o the drive. Earth
loop impedance should be verified in accordance with the applicable approved code of
practice. For bus bar sizes, please refer to Chapter 2 Section 2.

Screened cable should be used for thae output connections to the servomotor. The
screen is to be connected to earth at Terminal A4,

4.3 Control Connections
Refor to Figs. 5 and 6.

The control system wiring should be connected to a single earthing paint, and
arrangements made 1o ensure that earth loop impedance complies with an authorised
code of praciice.

For short runs of less than one metre, control wiring may be ol the twisted-pair type.

Resolver Connections
The resolvar cable should contain three screened-pairs, PLUS screen overall, Fig.
5. The screening is connected 1o zero volts at terminal B18.

Serial Link
Full duplex RS485 connaction requires two shielded twisted pairs. A standard D-socket
receptacle is provided, identified as Conn. D in Fig. 5.
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Control Terminals B
No  Name & Function Type

B1  External trip/Limit In
Aux. Analoguae Input

B2 Zero volts
B3  +24V (100mA) out

B4  Programmable input in
Digital select./Limit sw.

B5 Programmable Input in
Digital select./Limit sw.

B6 Programmable Input in
Zero spd. hold/Qrient.
+24V posilive logic.

B7 Programmable Qutput  out

B8 Drogrammabls Quiput  out

B9 Analogue Ref. Input in
Inverted

B10 Analogue Ref. Input in
Not inverted

B11 Zero volts

B12 -10V (10mA) out

B13 410V (10mA) out

B14 Drive enable in

B15 Drive OK out

4-6

Description

Auxiliary analogue input usable as an
external current limit or as an external
trip monitor (ref b56). Example — the
input frem a motor thermistor.

Control signal common, digital input

Power supply to external control circuits
Driving capacity 100mA

In conjunction with terminal B5 for
coding the digital speed selection or
limit switch function {ref b16)

In conjunction with terminal B4 for
coding the digital speed selection or
limit switch function (ref b16)

Digital input with tunction selectable
through b53, and Pr 27 for orientation

Reter 1o Pr30

Inverted analogue reference
Speed or current dependent on b08

Analogue reference, not inverted
Speed or current dependent on b8

Control signals common
Voltage reference. Max 10mA.
Voltage reference. Max 10mA.

Logic input to enable the power staga
Drive enabled by +24V at terminal, and
b02 =i

Logic output to indicate drive healthy

Healthy state indicated by +24V at terminal

T P P I J G

T T TP HD

o P 9 % 9 D0

-

bt

9

9 No Name & Funclion Type Description

< B16 Analogue Outpul out Referto b12 and b13

Programmable
@ |
B17 Tachogensralor out Tacho. signal output

B B18 Zero volts Dedicated connection for resolver
= scraen earths

- B19 NOT INTERNALLY CONNECTED — DO NOT CONNECT!
-

R B20 Cosine low in oY

B21 Cosine high in  Cosine signal from resolver

i .

) B22 Sine low in oV

- B23 Sine high in  Sine signal from resoclver
- B24 Excitation low out 0OV
- B25 Excitation high out Signal at 7.812kHz for resolver
-

- GG posiTivy WRT 1o

- causty Cud MOT(oN
-

-
-
-
-
-

DS Serles Servodrives

conlinied onpage 4 - 8
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Simulated Encoder Termlnals C

No
C

c2
Cc3
C4
Cs5

Cé
C7

ce

c9

Function

A
A
B
B
Cc
c

A

_f—

Frequency ref.

Direction ref.

Mode selector

(o

Serial Link Terminals &

No

o1
D2
D3
D4
D5
D&
D7
D8
D9

48

Function

GND

iR
RX
NOT USED
NOT USED
X
RX
NOT USED

NOT USED

T

Type
out

out
out
out
out

out

in

out

A+ ey G+ por Cwd MITION

Description

Channel A of simulated encoder
Inverted channel A of simulated encoder
Channel B of simulated encoder
Inverted channel B of simulated encoder
Channel C of simulated encoder

Inverted channel C of simulated encoder

For applications controlled by an indexer
+24Y

For applications controlled by an indexer
+24V

+24V selacts Frequency/Direction mode
reference at C7 and C8. Disables all
other Speed References.

0V, or open, selecis Analogua/Digital
Reference mode.

ascrintion
ssonontion

Earth
Serial transmit signal

Serial receive signal

Inverted serial transmit signal

Inverted serial receive signal

l“‘ w" |p lp i‘\ ‘i ‘I “‘ Q-‘v t\
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5
Operating Procedures

5.1 Keypad & Display
Reter to Fig. 7

The keypad and dispiay panel of DS Series servo-drives is a demountable module
which incorporates the programmable non-volatile memory. When removed, the
module retains any stored parameter settings. This feature enables the drive module to
be replaced without the necessity for re-programming, or the programmed module to be
transterred to another drive module. (Modules can only be transferred between drives
of the D$140/220 size and, separately, of the DS420/600/750 size, but not between the
two sizes.) Belore the programming module is removed, the drive must be powered-off.

Three keys on the module enable the user to perform all programming functions. The
kays are marked 'mode’, ‘up’, and 'down’ — up and down being represented in the text
of this Guide by the symbols T and {. A green LED responds to operation of the mode
key.

Display
A five-panel LED display window responds to the actions of the keys, displaying
parameter numbers and values in accordance with a simple protocol. Since both Pr and

- ™

7 DS Series drives, demountable keypad.
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bit parameters lare numbered from 00 to 99, they are distinguished in the display by all
bit numbers being preceded by a figure 1. Thus, Prog is displayed as 00, b00 as 100.

The extreme-lsft panel is dedicated to indication of polarity (+ or -) of values, and 1o
values in excess of 999, for which a figure 1 illuminates.

At power-on, the display, after a very briel pause during the current-infush period,
shows the software version number for a few seconds, then changes to rdY, indicating

that the drive is ready to raceive any command. It any other message is displayed, refer
to Chapter 9 Section 2, Fauh Finding Procedures.

r —

SERIAL

COMMS
DEFAULT TABLE
{EPRCM)
ot erased by any action, D
Always available.

b05 =1

RECALL WORKING TABLE

(RAM)

All data is lost when the
drive is powered-off

Power-on
SAVED
DATA

USER'S TABLE
(EEPROM)

Data must be manually saved from
RAM,

Last-used dala can be recalled. 538

Last-saved data is automatically sent to RAM
when the drive is powered-on.
\ J/

8 Data storage and recall procedures. J
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DS Series Servodrives

5.2 Manipulation of Parameters

For particulars of paramaeter manipulation through the serial link please refer to Chapter
10 atter reading this section,

When manipulating paramelers at the keypad, it no keystroke is made tor a period of 8
seconds the display will revert to showing the speed or load (as selected) of the
drive. Press MODE 1o return 1o the point at which the pause occurred.

1 PARAMETERS
There are two classes of parameters —

- those which have a range of numerical values are represented by Prxx;

« those which have bit values (0 or 1} are represented by bXX.
Both classes contain parameters of two kinds —

»  ‘'read or write' (R/W), or

»  ‘read only' (RO).
The R/W parameters are those which the user is able to change 1o suit the motor and
the application, as for example, Pr01, digital speed reference, or b02, which enables
and disables the drive. RO parameters are informative only, containing an item of data
aboul the present value of a variable quantity, such as Pr24, the speed reference in
rpm, of the status of the drive — for example b04 shows whether the drive is enabled
or disabled,

2 REFAULT YALUE

All R/W parameters are programmed during manufacture with values which are
generally valid for the size of drive and motor. it may be necessary to apply different
values to some parameters during commissioning for a particular installation — this
subject is treated in detail in Chapter 6 Section 3. Details of all default values are given
in Chapter 8 Section 4.

Dofault values are stered in permanent memory (EPROM) in the drive, Fig. 8, and
cannot be erased or changed by the user, but can be recalled at any time (b05 =
1). This action reads the default values of ALL parameters into the User Tabie.

NOTE

Setting all parameters 1o their default values includes the security code, Pr25, the
default value of which is zero, allowing open access to change any paramster. In other
words, security is lost when default values are restored.

3_MEMORY FUNCTIONS
Whenever the drive is powered-on, the contents of the User Table (EEPROM), Fig. 8,

are read into the Working Table, When a new drive is first powered-on, the User Table
contains the default values.

In any single period of use, ie between powering-on and next powering-off, a newly-
writlen (al the keypad or through the serial link) vaiue of any parameter is held in the

5-3
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Working Table. If that value is then changed, the previous value is remembered by the
Working Table and can be recalled by setting b01 =1. During a period of setting up,
when it is often necessary to try the effect of a ditferent value, this facility permits
instant return to previous values and avoids the necessity for written notes. All
parameters lake effect as soon as their value is changed.

When the setlings are satislactory they are saved from the Working Table to the User
Table (EEPROM) by setting b99 =1. The contents of the Working Table are lost upon
powering-off.

NOTES

* Sefiing b0t =1 recalls the previous values of ALL parameters which have been

changed during the present period of use, not only the previous value of the
parameter just changed.

Sefting b99 =1 saves ALL parameter valuss currently in the Working Table and
makes these values active at the next pawer-on.

+ The Working Table and the User Table are located in the programming module, so
that parameter values stored as described are unchanged i the module is removed
from the drive. The EPROM is located in the drive itself so that default values are
unaftacted by removal of the programming module.

4 _MANIPULATION

The menu of parameters starts at PrO0 and continues to Prag followed by b0Q 10 b99
consecutively. A single keystroke on the T key moves the display to the next higher
parameter number, and on the | key to the next below. To scroll quickly though, press
and hold the appropriate key. The Pr and bit parameters menus follow one another in

H s omieenilmebhs Bl PR PR Y
saquence, so that the next parameter after Prog is 590, similarly, the next after bS8 is

To change a parameter value

i, during the following procedure, no keystroke is made for approximately 8 seconds,
the display revers either 10 rdY if the drive is disabled, or to the present speed if it is
enabled. To prevent this, i it would be inconvenient during a period of commissioning
or adjustment, first set b50 =1. t is recommended that b50 is sel to 0 afterwards.

Action Effect

Press MODE The mode LED illuminates.
The display shows the number of the last
parameter to have been accessed, alternating
with its value.

Press Torl to lock through the menu of parameters 1o the
required number. (The numbers of bil
paramelers are preceded by a tigure 1.)

Press MODE

The present value of the selected parameter will

54
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DS Serles Servodrives
appear in the display and remain steady (not
flashing).

Press Mor 1o change the value of the parameter,
Press MCDE to implement the new valus. The mode LED

extinguishes,

Reler to paragraph 3, MEMORY FUNCTIONS (page 5 - 3) and Fig. 8.

5.3 Security

The Security Code enables the user to prevent protected parameler values from being
changed by accident or unautherised interference. Parameters which can be protected
by a Security Code are marked P in Chapter 8. The Security Code selected for the
drive must be entered before any protected parameter can be changed. All protected
parameters are effectively RO under the security procedure.,

The Security Codse is held in Pr25. Bit parameter b00 is also used in the procedure fo
prevent the value of the Security Code from being changed accidentally.

As delivered, the drive is in a state of open access to all parameters Even tha
protected parameters are accessible and can be changed. This is bacause Pr25 « 0.
The user can, after sefting a Security Code, change back 1o open access if desired, by
setting the value of Pr25 = 0.

To set a Security Code

Action Effect

Press MCDE The moda LED illuminates,
The display shows the number of the last
parameter lo have been accessed, alternaling
with its value.

Press fl or § to look through the menu to b0O.
The present value, 0, will appear in the display
and remain steady (not alternating).

Press T to change ths value to 1.

Press MODE to enter the new value. The mode LED
axtinguishes.

Press MODE The mede LED illuminates. The display shows
b0O alternating with 1.

Press Tor | 10 look through the menu to Pr25,
The present value, 0, will appear in the display
and remain steady (not alternating).

Press It to change the value 1o any number from 1 to

9999,

5-5
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Press MODE 1o enter the new value. The mode LED
extinguishes. ‘

Press MODE The mode LED illuminates. The display shows
25 alternating with the chosen secunty code for
this drive.

PressTorll to look through the menu 1o 599,
The present value, 0, will appear in the display
and remain steady (not alternating).

Press f! to change the valueto 1.

Fress MODE to enter the new valus. The mode LED

extinguishes.

At this stage, the security code is set, but only in the User Table (EEPROM). To
activate the new security code the drive has to be powered-off. If continuing 1o use the
drive, wail 5 seconds approximately belore power-on.

To Change a Parameter Protacted by the Security Codae

Action Effact

Press MODE The mode LED illuminates.
The display shows the number of the last
parameter to have been accessed, alternating
with its value.

Press i or | 1o look through the menu to Pr2s.

Press MODE The value, 0, will appear in the display and
remain steady (not alternaling).

Press T lo change Pr25 1o whatever number is the
cofrect security code for the drive,

Press MODE

c 1o @nter the code. The mode LED extinguishes.

All pratected parameters can now be accessed {realy during the period that the drive
remains powered-on, After every power-off and -on, it will be necessary to enter the

security code to gain access to change protected parameters. All parameters can be
read without need for the security code.

To Change the Security Code

To change the code number assigned, first follow the pracedure ‘To Change a

Parameter...’ as above o gain access to Pr25, then follow the procedure ‘To Set a
Security Code’, page 5-5.

5-6
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6
Commissioning

In reading this chapter it will be found helpful to study and
reter o the Logic diagrams of the control system and the
Mode Selactor diagrams in Chapter 11.

6.1 Default Status
The as-delivered condition of a DS Series drive is as follows —
*  Speed reference is analogue £ 10V, at terminals B9 and B10.
= Acceleration and deceleration ramps are disabled (b07 = 0).
+  Software is enabled. To enable the drive, a 24V (positive logic) signal is applied
to terminal B14,
*  Limit switch control lunction is enabled (b16 =1). Connect limit switch signal
wiring to terminals B4 and B5.
*+  Analogus oulput terminal B16 is configured to indicate motor current (b12 =1).
+  Analogus output terminal B17 indicates the simulated tachogenerator signal.
=  Digital output terminal B7 is conligured for It limitation (Prao=0)
«  Digital output terminal B8 is configured for temperature pre-alarm (Pr31 =1)

6.2 Connections
1 POWER

Make power wiring connections in accordance with Chapter 4 Saction 2.

2 CONTROL

Make control wiring connections in accordance with Chapter 4 Section 3.

6.3 Preliminary Settings
Referto Fig. 9

Settings of Pra2, Pra5 and Pr55 should be carefully considered at this stage and in
conjunction, as they affect directly the protection of the motor and the security of the
servo-system,

A significant leature of servo applications is the necessity to accelerate rapidly to a high
speed. Servo-molors are designed for this, Low inerlia of the armature is one
{actor. The other is the ability to accept, for a short time, a current leve! Imax in excess
of the lavel I, the 'nominal’ current at which a motor can operate indefinitely. The
provision made for precise specification of these currant levels in DS Series drives is
one of the important customising features.

6-1
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1 MAXIMUM CURRENT

A drlwe can deliver any level of current up to the maximum for which it is rated. This
max[mum ts marked on drive nameplates ags | k- However, provision is made for the
maximum current output 1o be limited to a lower value if some aspect of the servo-
§ystem requires it. The actual maximum current that the drive is programmed to deliver
i5 Im4y, @ntered in parameter Pr42 as a percentage of the rated I, and determined by
the equation — P

Imax

pk

Pra2 - X 100

The default value of Pr42 is 100 which is the rated value of 1
Imax more often than not.

Thu§, n?aximum current I,y is decided by user with respect to the motor and the
application, and may be any value up 10 100% of the maximum output current rating,

g‘,t:felnha drive. For example, if ka is 6.6A and Iy, 5y (the desired maximum current) is

pk- and will be the value of

I 5
Praz = ™ y 100 = — = 9
Toe 56 x 100 75.75%
As the resolution of Pr42 is 1{%). the value entered waould be 75 in this exampla,
-
T
Yl
10 b OVERCURRENT
100 ) >| 1ok Lamlg o
Pra2= Ta0 %of Ik
Pras= I ,0m < of Ipk
50 & T Imax
\ Inc:m
AN !
9 Ratios of Pr42 and Pr45.
A
A
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2 NOMINAL CURRENT
Provision is also made to specity the rated maximum current at which the motor is able
to operate indefinitely wilhout overheating (in the specified ambient conditions). This
current is 1oy, and is stated on the motor rating plate, It is entered in parameter Pras
as a percentage of the rated Ipi of the drive. Inom can be given any value from 20% to
50% of Ipy. For example, it Iy for the drive is 6.6A and 1,om for the motor is 3A, then

Inom

Pr4as = % 100 = 45.45%

3
— x 100 =
Dk 6.6

As the resolution of Pr45 is 1{%}, the value to be sentered is 45 in this example.

This facility enables the user to select, as is often necessary in servo engineering, a
drive with a rating considerably higher than that of the nominal current of the motor in
order 1o achieve very high rates or acceleration, and to know with certainty that the
drive can be programmed with the details essential to enable the system to opsrale
corractly.

3 PROTECTION

The effect of Pr42 on the operation of the drive is important. Up to and including the
rated Inom current, the motor can operate for indefinite time.

When an acceleration demand is made on a servo-motor the Inqm threshold is
exceeded; the motor operates at Iq,,y., which means that it is, in normal terms,
overloaded, bul this is not, for a servo-motor, considered to be an abnormal
condition. Overload and overcurrent protection requires a summation of the
instanianeous currents with respect 1o time — the energy delivered to the motor being
determined by 121. The integration begins when the current exceeds the value of
Inom- To take account of the special needs of servo-systems the software is contigured
1o act in the following way.

During a pariod of acceleration, if the [2t integration reaches its limit but the actual
current circulating in the motor is not greater than 100% of Ipk. current autpul is
raduced to, and limited 10, lnqm (but can become less, if the controlling reference is
reduced for any reason). Thus, activation of the 12t protection in the ‘overload’ situation
does not stop the operation of the drive, but reduces the deliverable current until the
value of accumulated energy falls below the 121 threshold.

Current is in excess of 110% of ok — which would indicate an abnormal cendition such
as a shorl-circult or earth fault in the molor circuit — causes the 12t protaction to inhibit
the drive output completely, and to signal the fault {trip code OC}.

The time tactor in the 12t integration is determined by the thermal time-constant (t), of
the motor which is a value particular 1o each different make, type and size of motor and
is specified by the motor manufacturer (and will usually be found on the motor rating
plate). It is entered directly as the value of Pr55.
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During operation, the actual presant value of 12t can be interrogated through parameter
Pr8o, which gives an indication of 12t as a percentage of the fully-integrated value

{range 0 to 100) and otfers the facilty 1o study the degres of utilisation of the servo-
system during the operating cycle.

CAUTION

DS Series drives offer considerable lexibility in malching the exact requirements of
a system by adjustment of Pr42 and Pr45, but # the ratios selected for
]max lnom
e il
Iok Iok
differ from what they would be it the nameplate values were used, consideration
should be given to entering a different value of the motor thermal time-constant to
compensate.
* By increasing the ratios, operating time will increase, or
* by daecreasing the ratios, operating time will decrease.
It the operating time is greater than it otherwise would have been, compensation

can be made by increasing the value entered in Pr55, or by decreasing the value is
the time is lass,
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4 ANALYSIS of 14
When the specifications of the mechanical system and of the duty cycle are known il is
possible to evaluate the effective current Igg 1o verify whether it exceeds [y at any
part of the cycle, and to modify the duty cycle to avoid entering the 121 integration zone.
For example, a typical cycle is shown in Fig. 10, in which —

2 2 4
L2+ Loty + I ag+ 10t B0+ It
let = T

To ensure that temperature rippie' doas not cause the 12t integrating region to be
entered, Io¢ must not exceed Ingm.

S PID FUNCTION

The default values of the dynamic parameters {PID} are valid for typical servo-drive
applications and it is generally recommended that the P1D function should not be
disturbed until the drive is commissioned and its behaviour during the normal duty cycle
has been observed. These parameters are —

No Function Default
Pr13 System proportional gain
Range 0 ta 255, resolution 1 30
Pria System derivative gain
Range 0 1o 64, resolution 1 30
Pr15 System integral gain
Range 0 to 100, resolution 1 30

l
]
1
1
r
—l

if afier commissioning triais ii is considered ihai some imp
please refer to the calibration proceduras for these paramelers n Section 6 f
chapter, page 6-9.

6 FULL-SCALE SPEED CALIBRATION

Typically, motion controllers match a speed reference signal of 8V to 9V with maximum
speed, reserving a margin of 1V to 2V to cover tracking errors. DS Series drives
recognise a 10V signal as maximum speed demand. Consequently, the full scale speed
value entered in Preg should be 10% to 20% greater than the maximum available input
signal.

For example —

An application requires a maximum working speed of 2400rpm. The controller in use

has 8V output corresponding with maximum speed, but with extension possible up to

10V,

1 |f the value programmed into Prég = 2400 corresponding to a 10V reference when
the available maximum speed reference is 8V, the motor would turn at 1920rpm
maximum,
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For correct adjustment —
Max Vgt X Npax

Preg =
Controller Vg
where, Max Vi, = the drive maximum input reference (10V)
Nmax = the required maximum speed (2400rpm)
Controller Viq; = the output of the controller corresponding to
maximum speed (8V)
then, Pros - 10 x82400

2 Ahernatively, for a more-accurate full speed calibration, the controller reference
output signal should be extended to 10V, and a speed value chosen which is
close to and above the required maximum speed {eg 3250 for a required
maximum of 3200), The trim can then be used for final adjustment. The trim
adjustment (-20%< trim< +20%) is located on the front panel of the drive between
terminals B8 and B9, Fig. 5 page 4.2.

Any of the above values which require to be changed should be stored (procedurs
details are in Chapter 5 Seclion 2) or they will be lost when the drive is powered down
and instead the default values will be appliad al the next power up.]

6.4 Resolver Phasing

WARNING
The motor shaft must be uncoupled from the driven load during the process of
resolver phasing. Set parameter b02 = 0, and apply +24V to terminal B14.

Although the motor-resclver assemblies supplied with the drive are already phase-
controlled, t may be necessary, if using an untested unit, 1o check the resolver phase
control referred to the motor and 10 make adjustments.

Set ba8 =1. The motor will perform a series of rotations, each of approximately 20°,
and all in the same direction until a whole revolution of 18 steps has besn completed. If
movements are not of equal amount, or not all in the same direction, the connections to
the motor and the resolver should be inspected, and the process repeated.

The display will show the phase error between the motor and the resolver. Record the
value displayed.

Select Pr16 and enler a value equal to the sum of its present value and the value
recorded at the end of the phase control procedure. As the range of Pr16 is 0 to 2047, if

the sum is <2047, set the values of the sum; if the sum is »2047, subtract 2047 and set
the ditference.
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DS Serles Servodrives
For example —
1 The value recorded at the end of phase controt is 250.
The present value of Pr16 is 1500
250 + 1500 = 1750
Programme Pr16 =« 1750
2 The value recorded at the end of phase control is 500.
The present value of Pr16 is 2000
500 + 2000 = 2500
2500 - 2047 = 453
Programme Pri6 = 453

6.5 Commissioning Trials
After the preliminary adjustments have been made to parametars as appropriate 1o the
drive, physical verifications should be systematically made, after which the drive can
safely be operated and it will be possible lo detarmine —
» what alterations need 1o made to the parameters already set, and
- what additional seftings need to be done to contigure the drive correctly for the
application.

Provision is made to selact either analogue input or digital speed or lorque
reference. Refer 1o the diagrams in Chapter 11.

1_VERIFICATIONS
1 Make sure that all wiring terminals have teen fully tightened on the drive
terminal block A, and at the motor and the resolver.

2 DISCONNECT tha control connactions from terminals B9 through 10 B17
inclusive. The resolver connections B18 through to B25, not including B19,
MUST be connected. {Terminal B19 is not internally connecled, and has no
use.)

3 If the drive is one of a multi-axis system, securely isolate all other drives in the
system by removing the supply fuses or, it fuses are not used, by whatever
secure isolation procedure is appropriale.

4 Power up the drive. The display will first show Ux.xx (or S$x.xx if spacial
software has been supplied) and will then change to rdY.

5 If using the serial link, verify the correct programming of the transmission
format characleristics (please refer to Chapter 10).

6 Unless the hold zero speed function is specilically required, disconnacted
terminal B6 and verify that b18 = 0 {default value).
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2 _MOTOR FUNCTION TESTS
For the following tests it is recommended that the motor should be machanically
uncoupled, although 1t is not essential if the lead is easy ta rotate by hand.

1 Select parameter Pr83. Rotate the motor shaft by hand in a clockwise
direction (looking at the shaft end of the motor). Observe that the displayed
value of Pr83 increments as the shaft is turned. Reverse the direction of
rotation and observe that the value decrements. If the observad indications are
otherwise, inspect the resolver connections.

2 Verity the phasing ol the resclver. (This step is unnecessary if the resolver
phasing procedurs has already been performed, reference Section 6.3.) Set
b48 =1, Verify that the motor always runs in the same direction, by steps each
corresponding to 20° of rotation. If motion is seen to be irregular, inspect the
resolver connections.

3 Restore the cantrol conneclions to terminals B9 thraugh to B17. If using a
digital input reference (terminal B&), make it zero. If using an analogue input
(terminals BS and B10}, set the reference 1o zero.

4 Enable the drive by applying a +24V signal at terminal B14. The motor will
remain stopped in hold or, in the case of analogue referenca it may rotate, but
at low speed due 1o an offset in the reference generator.

5 Apply a reference — below 1V if analogue, or a low value such as 10% of
maximum speed. Observe that the rotation of the molor is corract.

This completes the fundamantal verification tests for the drive and motor. The
procedure should be repeated for all other drives in a multi-axis system before
beginning the working tests in avtomatic mode. Finally, the machine should be made to
exacute standard working cycles in normat operating conditiens for a period of at least
15 minutes, during which each drive in the system should be interrogated —

- If b33 = 0, at least one alarm condition exisls, and further investigation is
necessary;

* |f b89 =1, the drive has entered the 121 region. The actual value of 1 is displayed
by Pr80 as a percantage (fully-integrated value =100}. it may be necessary to
reconsider the setting of Pr45 or the revision of the duty cycle to modify I (refer
to Fig. 10).
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DS Serles Servodrives
6.6 Calibrations

1 _ZEROQ SPEED CALIBRATION (OFFSET)

The spead relerence generator may sometimes hava an offset, with the result that at
zero reference the motor turns slowly. Pr06 can be programmed to compensate. The
value entared is the actual ipm of the motor at zero speed reference. The resolution of
0.1 permits precise setting of the compensating offset.

Final calibration is performed with the motor coupled to its normal foad.
In the majority of applications little change will be found necessary for most paramelers
after the preliminary sefting have been made as in Section 3 of this chapter. If any
change should be recessary, due for example, to a high load inertia (>3x motor inertia),
the procedure is as follows.
NOTE
Calibration test involve movement of the load. Care must be taken to ensure that
the motion does not over-ride limit switches.

1 —Preliminary Seilings
Set  b07=0
b12=1
b18 =0

Pr58 = maximum speed (= Prag)
Pr99 = full-scale speed of the motor

1A — Digital Reference
PARAMETERS —
Set b17 =1
Pro0 = Pr58+5
PrOot=Pr58+5
Pr02=Pr58+5
Pro3 =Pr58+5
Pri9 = 25 (= 0.2Hz)
Pr21 =1
TERMINALS —
Disconnect terminal B6, the Zero Speed or the Positioning command.

18 — Analogue Reference
PARAMETERS —
Set bi17 =0
TERMINALS —
Disconnect terminal B8, the Zero Speed or the Positioning command.
Disconnect terminals B9 and B10 to isolate the reference.
Link terminals B9 and B11.
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SIGNAL GENERATOR —
Programme the generator to deliver a square wave output, 4V amplitude (ie
-2V 1o +2V), at 0.2Hz.

Connect the non-inverted side of the signal to terminal B10, and common to
B11.

2 — Common Pr r

OSCILLOSCOPE —
Adijust both channels to a sensitivity of 1V per division, with a scan time of
20ms per division.
Attach probe A to terminal B16, and probe B to function generator output .
Attache probe earth to terminal B11 or B18 (0V common)
Select the Channel B trigger on the oscilloscope.

Analegue Reference
The signal frequency may be increased to reduce the stroke. The speed

may be decreased by reducing the signal ampilitude, but amplitude must be
1V minimum.

Speed may be reduced by decreasing the programmed vaiues of Pr00,
Pro1, Pro2, Pr03, or the inversion frequency may be increased by
decreasing the value of Pri9.

— ™
v
RESGLVER N N
t
14
FUNCTION
GENERATOR
OUTPUT t
11 Proportional dynamic gain low.
L 7
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7
Functional
Structure

In reading this chapter # will be found helpful to study and
refer to the Logic diagrams of the control system and the
Mods Selector diagrams in Chapter 11.

7.1 Control Loops and Logic
This Section of the User's Guide explains the function of the control logic by treating the
principal stages one by one, beginning with the speed reference input.

1 SPEED LOOQP

L Conli ' s { Contrell
The input referenca is to be applied to the speed loop, therslore bO6 = 0. Thera is a
choice between analogue and digital reference. Selection is made by b17 —

- bi7=0 selects analogue speed reference
« bi7=1 selects digital speed reference
Analogue

The analoguse signal is appliad betwean terminals B8 and B10. The source of the
analogue signal may be allecied by an oifset. This, ii present, can be corrected by
Pro6.

Digital
Digital references are programmable into Pr00, Pro1, Pr02 and Pro3. each of which may
hold a different value. Three alternatives are provided as the means of selacting the
required digital speed reference —

= by direct selection though Pr20,

* by coded (binary) inputs at terminals B4 and B5,

* by cyclic scanning of the four programmed references.
Any of the methods requires first that values are assigned to the four reference
paramelers. The range of the assigned values is determined by the full-scale valua
programmed in Pro8, which may be one of two ranges — either 200 to 3000rpm or
3200 to 6400rpm. The values assigned to Pro0. Pro1. Pro2 and Pr03 must be

appropriate to the band selected for Pra9, for example if Prog is 2500, the values for
Pr00 — Pro3 must be in the -3000 — +3000.
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DIRECT SELECTION of the digital reference is enabled by setling Pr21 = 0: the
required retarence value is applied by programming its number, Prog etc, into Pr20.
CODED SELECTION is enabled by setting Pr16 = 0 and Pr21 = 2; the required
parameters is then selecled by input codes at the terminals as follows —

Tarminal
B4 Bs
Pro0 0 0
Pro1 0 1
Pro2 1 0
Pro3 1 1

Selection by CYCLIC SCANNING is enabled by setting Pr21 =1; the referance
parameters will then be selected in sequence at inlervals defined by the value
programmed in Pr19.

MONITORING the input speed reference —
The analogue speed reference is not monitored at the input stage.
The active digital input is displayed by Pr24,
The source of selection for the digital reference is displayed by Pr17.
The status of the inputs at terminals B4 and B5 is displayed by Pr18.

1.2 _BRamp Functions
Enable
The ramp functions can be excluded from the spaed input entirely.

To enable, b07 =1; to disable, b07 = 0.
The ramp values are programmed by sefting a time in milliseconds, which for each
ramp is related to a change in speed of 1000rpm, thus the setling actually specifies the
slope of the ramp. The gradients of all four ramps can be different. For further detail,
please refer 1o Chapter 8 Section 1.

13 Pogtramp Functions

A speed referance, after modification by the ramp functions, is delivered to a summing
point where the speed feedback is subtracled. The reference then becomes the spead
arror signal. This is funther modified by the PID function, Pr13, Pr14 and Pr15, and
entars the current kop,

14 Stop Functions
The permutations of possible stop functions are as follows —
Sources
«  Normal stop signal source either —
digital input at terminal B6 (0V), or
selection of b18 =1
7-2
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«  Limit switch stop signal at terminals B4 and B5

A stop signal from any source has the effect of disabling the speed reference, and
in elfect imposing a zero speed reference to maintain dynamic control of the motor
at rest ('stop-hold’).

Stopping Configurations
Either source (as above) can be programmed to —
+  slop and hold zero speed — with deceleration ramps,
»  stop and hold zero speed — without deceleration ramps,

The normal sigp funclion, but not the limit-switch stop, can alternatively be
programmed to —

*  slop and crientate to position — with deceleration ramps.

Programming

{In addition to ramps enable, and ramp values — refer to b07, Prog, Pr10, Pr11 and
Pr12) !

The programming facilities are as follows —

Normal step sources

Both sources are active and are delivered ta a logic OR which accepts aither.

Neormal stop with jamps
b53 =0andb22=0

Normal stop withoul ramps
b53 = 0 and b22 = 1
I ith ori .
b53 =1 (orientation Pr27) with ramps
i the motor is at rest when an orientalion signal is given, the shaft will rotate
through tha lesser of the alternative angles to the programmed position.

Limit Terminal
switch B4 BS
A 1 0
B 0 1

+24V = Logic 1 = STOP

Limit switcl it
b16 =1 and b23 =0

Limit switch stop without ramps
b16 =1 and b23 = {
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2 CURRENT LOOP
21 Confiquralion for G Ret

For the applications where a servo-motor is to be operated in a master/slave
configuration, DS Series drives can be operated with a current reference instead of a
speed reference.

The input reference is to be applied to the current loop, therefore b06 =1. There is a
choice between analogue and digital reference. Selection is made by b08 —

+ b08 =0 selects analogue curren! reference
+ bO8 =1 selects digital current reference
Analogue

The analogue signal is applied between terminals B9 and B10.

Digital

The digital reference is programmable into Pro8. The value entered ranges from -100 to
+100, the maxima corresponding to the value ot 1 ,,,, which is set as a percentage of
the nameplate rating value I of the drive. I, is programmed in Prd2. For a tull
explanation of this parameler, please refer to Chapter 6 Seclion 3.

22 ¢ L ) Limitai
The power stage of the drive is controlled by the current error signal from the
summation point where the the current feedback from the motor is subtracted from the
current reference. The current reference is either —
- the speed arror signal after PID, or
= ths sxisrnal analogus cuirent referenca, or
» the internal digita! current reference Pros
and is subject to limitations before summation with the feedback. The limitations are —
+ 2, for overload protection. This is a value inlegrated in Pr43 from the
programmed current value Inom (Pr45) and the motor thermal time-constant
{Pr55).
« Imax (Pr42), programmed to match the specification of the motor and the
characteristics of the serve-system.,

These two limitations are necessary for the correct and safe operation of the
drive. Further explanation of the programming features associated with the values of
Liom Imax @nd Iy is given in the discussion of the essential preliminary setting of the
drive, Chapter 6 Section 3.

Provision is made for an additional current-limit signal to be applied as required at
terminal B1. This input is controlled by b11 =1, which offers the alternative use of
terminal B1 for an external trip signal.
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DS Series Servodrives
Instantaneous values of current are shown in the lollowing RO parametars —
« Pr39 the value of the analogue current limit signal at terminal B1
- Pr43 the current limit signal after the 12t computation, as a percentage of Ipk
= Pr4a1 the current refarence threshold, corresponding the the least value
among Pr42, Pr43, and Pr39
» Pra0 the analoguse value of the current reference; this can be made
available at terminal B16 as the Clamped Current Demand
7.2 Most-used Configurations

As a Speed Controller
NOTE A maximum speed limit is programmable in Pr58. The drive is disabled it
demand exceeds the programmed value.

Description Parameter  Setting  Default

Analogue reference input b06 0 0
b17 0 0

Digital refarence input b06 0 0
b17 1 0

As a Torque Controller

Dascription Parameter  Selting Default

Analogue torque reference input b06 1 0
bo8 0 0

Digital torque reference input b06 1 0
bo8 1 o

As a Speed Controller with Torque Limitation

Desscription Parameter  Setting Default
in % of peak torque Pra2 % value 100

: Jimited

100% of peak current = 10V b11 1 1

7-5
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2 CURRENT LOOP
21 _ Configuration for G Rel

For the applications where a servo-motor is to be operated in a master/slave
configuration, DS Series drives can be operated with a current reference instead of a
speed reference.

The input reference is to be applied to the current loop, therefore b06 =1. There is a
choice betwesn analogue and digital reference. Selection is made by bo8 —

+ b08a0 selacts analogue current reference
» b08at1 selects digital current reference
Analogue

The analogue signal is applied between terminals B9 and B10.

Digital
The digital reference is programmable into Pro8. The value entered ranges from -100 to
+100, the maxima corresponding to the value of [,,,,, which is set as a percentage of

the nameplate rating value I of the drive. I, is programmed in Pr42. For a full
explanation of this parameter, please refer to Chapter 6 Section 3.

22 ¢ L ) Limitai
The powar staga of the drive is controlled by the current error signal from the
summation point whera the the current feedback from the motor is subtracted from the
current reference. The current reference is either —
= the speed arror signal after PID, or
«  the external analogue current referencs, or
« thae internal digital current reference Pro8
and is subject to limitations before summation with the feedback. The limitations are —
= 1A, for overload protection. This is a value integrated in Pr43 from the
programmed current value Inom (Prd5) and the motor thermal time-constant
{Pr55).
= Imax (Prd2), programmed to match the specification of the motor and the
characteristics of the serve-system,

These two limilaticns are necessary for the correct and safe operation of the
drive. Further explanation of the programming features associated with the values of

Jnom: Imax and Lo is given in the discussion of the essential preliminary setting of the
drive, Chapter 6 Section 3.

Provision is made for an additional current-limit signal 1o be applied as required at
terminal B1. This input is controlled by b11 =1, which offers the aiternative use of
terminal B1 for an external trip signal.
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DS Serles Servodrives

instantanecus values of current are shown in the foliowing RO parameters —

« Pr3s the value of the analogue current limit signal at terminal B1
« Pra3 the current limit signal after the I2t computation, as a percentagse of Ipk
» Prd41 the current reference threshold, corresponding the the least value
among Pr42, Pr4a3, and Pr39
= Pra0 the analogue value of the current reference; this can be made
available a! terminal B16 as the Clamped Current Demand
7.2 Most-used Configurations

As a Speed Controller
NOTE A maximum speed limit is programmable in Pr58. The drive is disabled if
demand exceeds the programmed value.

Description Parameter  Sefting Default

Analogue reference input b06 0 0
b17 0 0

Digital refarence input b06 0 0
b17 1 0

As a Torque Controller

Dascription Parameter  Setting Default

Analogue torque refarence input b06 1 o]
bos 0 0

Digial torque reference input bo6 1 0
bos 1 0

As a Speed Controllet with Torque Limitation

Description Parameter  Setting Defauit
Digitally-limited

in % ol peak torque Pr42 % value 100
Anal limited

100% of peak current = 10V b11 1 ]
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Ramp Definition
. . _

MWME X .
Description Paramster  Range Default
Clockwise acceleration Prog 1-9999 200
Clockwise deceleralion Pri1 1-9999 200
Counter-clockwise acceleration Pr10 1-9999 200
Counter-clockwise decelsration Pr12 1-999% 200

7.3 Supplementary Adaptations

These adaptations comprise adjustments after which the module hardware is no longer
the ‘as-delivered' condition. Users are advised to record a note on the front of the
module stating that a certain modffication has been made. This removes the risk that a

modified module, if temporarily removed from service, might later be assumed to be in
standard condition.

1_EXTEANAL BRAKING RESISTOR

On the larger DS Series drives (DS420, DS600, DS750) there is provision on terminal
block A 1o connect an external resistor for applications in which the size of the standard
(intarnal} resistor is inadequate. This will be the case if the driven load has unusually
high inertia and the shortest deceleration times are desired.

The external resistor is connected belween terminals A9 and A10. Users are
recammandad to ensure that the tollowing precautions ars taksn when installing an

axternal rasistor —
Warning
« IT IS ABSOLUTELY ESSENTIAL that the INTERNAL RESISTOR is
DISCONNECTED to avoid overheating it and damaging the driving
circuit,
*+  The external resistor should be sited so that the heal generated by it can
not affect the drive.

2 _BESOLUTION of the SIMULATED ENCODER

Two alternative resolutions are available —

1024 steps per revolution, or

512 steps per revolution.
Selection is made by adjusting the position of THREE links located on the signal
processing card (Fig. 1). Al three links must be together in one or other of the
alternative positions. The locations of the links is illustrated in Fig. 15.
As delivered, the links are positioned for 512 steps per revolution.
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EI 1024 steps
512 steps l per ravolution
per revolution l I

15 Simulated-encoder — resolution selection. Location of selector
links and positioning of links to select resolution.

L DS Series drives are deliverad with the links in the position shown.

]

7.4 Programmable Qutputs

Selected by Pr30 — output at terminal B7
Sslected by Pr31 — output at terminal B8
For bath outputs, data is selectable from —

» b3s direction of motor rotation

s bai motor siatus — running/stopped
+ ba2 at-speed status

- bas speed loop saturation status

- bs4 overcurrent (atarm)

- b8 12t integrating (alarm)

- b9 overtemperature {pre-alarm)

2 PROGRAMMABLE ANALOGUE QUTPUTS
Terminal B16 output is configurable as follows —

b12 =1 Motor current

b12 =0 Either —

b13 =1 Post-Ramp Speed Reference

Or—
Then either —

Current reference, terminals B9 and B10 or Pro8

Or —

b6 = 0 Final Speed Reference

Terminal B17 output is the analogue tachogenerator signal.

b13 =0
b06 =1
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8
Parameters
Descriptions

Parameters are listed in sequential order, numerical-value parameters first, foliowed by
bit parameters. Numbaring of the parameters is not wholly consecutive — there are
some gaps where numbers are reserved for possible future use. Information about
each parameter is presented in a consistent format —

+ the symbol P indicates R/W parameters which are protected by the security

code;

« numbaer, whether read-or-write (R/W) or read-only (RO), and name;

= range (of numerical parameters only), and resolution;

« default value, and the status of that value (bil parameters only).
The basic data is followed , where appropriate, by an explanation of the purpose ot the
paramater and by reference to other associaled parameters,

8.1 Numerical Parameters — descriptions

Pro0 AW Digital § Rl p
Bange  -3000103000rpm it 200 < Prog < 3000

-6000 10 6000pmM i 3200 < Pro9 < 6000
Defaul @0 Besalution lrpm

Pri1 BANM Dinital Snoad Refaranca P

Bange 300010 3000mm if 200 < Pro9 < 3000
-6000 to 6000rpm  if 3200 < Pr99 < 6000
Defauylt 0 Besolution liom

Pro2 RAW Digital S Rel P
Bange  -300010 3000rpm if 200 < Pr9 < 3000

-6000 to 6000rpm i 3200 < Prog < 6000
Default © Besolution lipm

Pro3 RAW Digital S Ref P
Bange  -30001o 3000pm if 200 < Pro9 < 3000
-6000 to 6000pm i 3200 < Pro® < 6000

Defaut Q0 Besalution lipm

Parameters Pr00, Pr01, Pr02, and Pr03 are programmable digilal speed
references. Their selection is controlled through Pr17, which receives its coding from
the values of Pr18, Pr19, and Pr20, as selected by b16 and Pr21.

Reter to Pr17, Pr18, Pr19, Pr20, Pr21 and b16.
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Pro4 RO Voltage level of DT Busbar
Bange Q1o 1024Y Hesglution 4V

ProS RO Reserved for Internal Test

Bange  -50.010 +50.0 Besolution Q.1
Default Q
Permits the user to apply a correction to any offset in the analogue input reference

which otherwise would cause slow rotation of the motor with zero speed reference
input.

Pro7 R/W_Speed Loop Bandwidth Limi P
Bange 1105 Besolution 1
Defavlt 1

Used to counteract mechanical resonance caused by the characleristics of the
mechanical transmission or by high intertia of the driven load.

it Pro7 = 1 bandwidth limit is at 320Hz
Pro7 = 2 bandwidth limit is at 160Hz
Pro7T = 3 bandwidth limit is at 80Hz
Pro7 = 4 bandwidth limit is at 40Hz
PrO7T » 5 bandwidth limit is at 20Hz
Pro8 R/W Digital Current Referance P
Bange :1000% 10 +100.0% Besolution 1%
Dofaullk 0

User-programmable current reference, entered as a parcentage of Io. Polarity
indicates the direction of motor rotation,

Pro9 BAW Acceleration Ramp Forward

Range 1o 3000ms Resolution  ims

Default  200ms

This is the slope of the ramp, measured in milliseconds per 1000rpm.
Pr10 B/W Acceleration Ramp Baverse

Range 1o 3000ms Basolution  1ms

Delaull  200ms

This is the slope ol the ramp, measured in milliseconds per 1000rpm.
Pri11 B/W Deceleration Ramp Forward

Bange  1ito 3000ms Besolution  1ms

Default 200ms

This is the slope of the ramp, measured in millisaconds per 1000mpm.
8-2
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DS Serles Servodrives
Pr12 B/W Deceleration Bamp Reverse
Bange 1o 3000ms Resolution  ims
Defaul  200ms
This is the slope of the ramp, measured in milliseconds per 1000rpm.
F AW P ional Gain P
Bange 0Qto 235 Besolition 1
Default 30
Pr14 RW Derivative Gain P
Bange Qto €4 Besolution 1
Defaclt 30
Pr15 R Integral Gain P
Bange Qto 100 Besglution 1
Defaut 20
Pr16 R/W Resolver Phasing P
Range  Qilo 2047 Besolution 1
Defavt 0

This is the value of the resolver phase correction. Please refer to description of
Resolver Phasing, Chapter 6 Section 4.

Signais at terminals B4 and B5 — <5V or open-circuit = 0

>5V =1
Configuration of Pri8 —
Terminal
B4 B5 Pri18
0 0 0
0 1 1
1 0 2
i 1 3
Pr19 BAY Digital Reference Scan Time_
BRange  Q.1io 6000s Besolytion 04
Defayft 10s

Please refer to the description in Chapter 7, Section 1.
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Bange 0.1.20r3 Resolution 1

Defaut Q

Directs Pr17 to select from Prog, Pro1, Pro2, or Pro3.
Pr20 = 0 selects the reference programmed into Prog
Pr20 = 1 selects the reference programmed into Pro1
Pr20 = 2 selects the reference programmed into Pro2
Pr20 = 3 selects the reference programmed into Pro3

Pr21 R/W Digital Reference Selecior Enable P
Bange Q. tor2 Resoltion 1
Refavkt 0
Pr21 = 0 enables the digital selector Pr20
Pr21 = 1 enables the time selector Pr19
Pr21 = 2 enables digital inputs if b16 = 0

Pr22 RW Drive Address P
Bange 11032 Besoption 1
Default 1

Required for all systeams where the Serial Link is 1o be used, to permit communication
with a selacted drive.

Pr23 A/YY Baud Aate P
Bange  (see below)
Delavkk 9600

This parameter can be set only at the keypad, nol through the Serial Link. Available
values are —

300, 600, 1200, 2400, 4800, 9600, 19 200.
Adjust this parameter value to the Baud rate of the host computer.

Pr24 RO Digital Run Ref
16000rom

Range

Indicates the value of the selected digital reference in fpm at the start of the speed loop.
Pr25 R Security Code

Bange 1109999 Besolution 1

Defaytt 0

When the drive is in ‘as-delivered’ condition, the value is the default value, and all
parameters are accessible. When Pr25 is set to any integer value >0, all R/W
parameters (except those marked 1) are protected. They can be read at any time, but
cannot be changed unless the security procedure is performed after every power
up. After power up, anter the correct securlly code; the protecled paramsters remain
accassible to change until powar down.

Please rafer to Chapter 5 Section 3 and to bog,
8-4
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DS Serles Servodrives

Pr26 BO Driva Module Code

Indicates the module rating, 140 = module DS140 ...etc. This parameter is set during
manufacture and is a fundamental part of the drive configuration. It is used to ensure
that an already-programmed detachable keypad-display module is not united with a

drive module ot a different rating.

Pr27 R/W Shaft Orientation Function P
Hange Q02047 Besolyion 1
Defautt 0

Resolvar steps.
Determines the shaft orientation posilion as directed by seither b18 or the input at
terminal B6, in con junction with b53.

RAW Digital © Selactor 1
Bange Qo6 Basolution 1
Deofault €

Selects the paramater value available at terminal B7 —
Pr30 = 0 selects the I't alarm b8g
Pr30 = 1 selocls the temperature pre-alarm b91
Pra0 = 2 selects the current limit alarm bg4
Pr30 = 3 selacts the indication of present direction b38
Pr30 = 4 selocts the indication of motor stopped b41
Pr30 = 5 selects the indication ‘At Speed’ b42
Pr30 = & selecis the indicalion of speed loop saturation b48

W Digital © Selector 2
Bange Qto6 Besolttion 1
Refaut 1

Selects the parameter value available at terminal B8 —
Pr31 = 0 selects the I't alarm b89
Pr31 = 1 selects the temperature pre-alarm b91
Pr31 = 2 selects the current limit alarm b84
Pr31 = 3 selects the indication of present direction b38
Pr31 = 4 selects the indication of motor stoppad ba1
Pr31 = 5 selects the indication ‘At Speed’ b42
Pr31 = 6 selects the indication of speed loop saturation b48

Pr39 RO Analogue Current Input

Range  -10010+100 Besolution 1

Indicates the value of the analogue input as a percentage of reference voltage range,
-10V 1o 10V.

8-5
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P29 R0 Clamped Current Damand ® ¥ fange  Full Scale Speed Pre9 Besolution
. - 1
Bange  :-10010+100 Besolution 1 Defaui 5 rpm
Indicates the value of the currant after limitation at Pr41. - W Refer also to Pr57. b42 and b6
Pra1 RO Current Limfation Value = 9 Pr57 RAW Motor At-Speed Window — upper fimit
Bange ~ 010:+100 Besoldten 1 Bange  +Full Scale Speed Prog Resolion 1
Indicates Itzha value of the current corresponding to whichever is the least of — - 9 Default & rpm
. t limit Pra3
Refer also to Pr56, b42 and ba6.
- analogue limit  Pr3g ifb11 -1 - o o EROR an
« digital limit Pr42 P58 RAN Maxi S Limit
+ Reads 0 if drive diabled - = R 010 6500DM Resoluti 1
Pra2 RAW Maxi . Limit P = = Defaylt  3200pm
Defautt  100% ® = Range 1g500rom Besolgion 1
Expressed as a percentage — '
I -
Pra2 = T , 100 = 9 PeoROI%tLevel
pk ‘ Bange  010100% Besoltion Q1%
where Imax = the desirad maximum current deliverad to the motor - - Displays values corresponding to the parcentage set in Pr42. 121 limitation is activated
at 100%.
and Ipk = therated maximum current of the drive ? - °
Pra3 RO Ut Limit - Pré3 RO Rotor Position
Range Q12+100 Resalution - - Bange  Qto2047 Besolution 1
Boea  ane e L Y ) l PrQ7 spETwARY  155UL
FIS) = UV INUICAIBS Current NI In i1 region - -
Pr43 = percentage of I, when current is in I't region = - P88 ROlastAlarm Store
Displays the code of the las! alarm to have occuired. Non-volatile memory, unaffected
P45 B Nominal Current P - = by power down. Refer to Chapter 9 Section 1 {or the list of code references.
Bange 20%to S0% Resolution 1 - =
Expressed as a percentage — - a Bange 20010 3000rpm BﬂinUllQ.n 200mpm
Pras loom 100 T . ' loa - 400mm
Ik - . Dafaull  3200mpm
where 1., = the selected maximum continucus cutrent delivered to the
motor -
and I = .the rated maximum current of the drive
-~ -
Pr55 A/ Motor Thermal Time-copstant.t P
Range 041010s Besolution 01 -
Default Zs

Set according to motor specification, in seconds.

8-6 8-7
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8.2

To address a bit parameter through the Serial Link, add the figure 1 to the front of the
parameter numbar, g to address b0S, send 105; sending 05 addresses Pros.

Bit Parameters — descriptions

P
Dofault 0, disable
To enable the security code to be changed to any valid number. Refer to Pr25.
b01 RAW Recall Last Parameter Settings from EEPROM #
Defautt 0. notrecall

Enables the user, while making changes and before storing the changes in EEPRCM
1o return to the last-written customised values, Compare with the action of b05.

b02 R/ Drive Enable
Defayt 1, anable

0 = Drive disable
1 = Drive enable. Refer also to terminal B14

O3 BAY Alarm Reset
Default 0. notreset

Accepts and cancels any alarm or trip, and updates the Last Alarm Store. Refer to
Pros.

NOTE — DISABLE the drive before RESET — b02 a0

04 RO Drive Enable Status
b04 = Q, indicates drive disabled (by b02 = 0, alarm, or termina
b04 = 1, indicates drive enabled

b0S RAY Recall Detault Values from EPROM P

Delavlh 0, not recall

Recalls the delault values of all parameters from EPROM and enters them in RAM for
immediate application. After this action, the RAM values are active but not saved, and
after power-off power -on will be replaced by the previous setlings in EEPROM unless

saved. Defauit values are stored permanently in EPROM and always available for
recall. Compare with the action of b01.

b06 RAY Reference Selector P
Default 0, speed loop

Refer also to bo8a.

b06 = 0, retarence is the speed loop output
b06 = 1, current reference selected, eithar analogue or digital
Warning

bO6 may be changed only when the drive is disabled and the motor stopped.
8-8
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DS Serles Servodrives

07 R/W Enable Ramps P
Defaut Q. disable
Note that the default status is ramps disabled. Set bO7 =1 to enable.

b8 BAW Current Heterence Mode Selector P
Defautt 0. analogue
Refer also to b06.

b08 = 0, analogue input
b0o8 =1, digital input
b09 RO Digital Stop Function S

Indicates the stop level present on the digital input at terminal B6,

It input at terminal B6 = 0V selection by software only. Refer 1o b18

i input at terminal B6 » 24V and b53 = 1, function stop in Position Control Mode

It input at terminal B6 = 24V and b53 =0 and b22 = 0, hold zero speed, without ramps
It input atterminal B6 = 24V and b53 = 0  and b22 = 1, hold zero speed, with ramps
Refer to b18.

b10 RO Digital E y
Indicates the digital input value at tarminal B14,
b10 = 0, 0V = not enabled
b10=1, 24V = anabled

imit Sel P
Default 0, maximum current

Sslects the current limit.

b11=0,  Inax
b11 =1, value of analogue input at terminal B1
bi2 RW Currenl Signal Selector

Defautt Q. referto b13

Selects the current signal output available at terminal B16.

b12 = 0, referto b13
b12 a1, ]ITIOIOI’
b13 BAY Current Signal Selector

FoR. ARMLOG DUTPJUT
Defaut 0. clamped current demand Pra0

Selects the current signal source when b12 = 0.
b13 =0, Clamped current demand Pr40
b13 =1, Post-ramp reference

8.9
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- _ b3 RO Direction ¢f Molor Rotation

bi6 AW Digital Speed Reference Selector P * ' 3 Direction described when looking at motor drive shaft end.
Defaut 0 . ) ] \F b38 =0, reverse = counterclockwise
Selects the application of the digital signal inputs al lerminals B4 and B5. L) ) b38 = 1 forward = clockwise

b16 = 0, and Pr21=2  select digital speed reference | '

b16 = 1, digital inputs assume the function of limit switches = ' &) b41 RO Zero Speed Status

’ b41 =0, metor not at zero spead

D17 RW Speed Raference Input Selector P = | a) b4l =1, moter al ero speed
Defaut 0. analogue !
Selects analogue or digital speed reference at terminals B4 and BS. o | =) b42 RO Al-speed Status

b17 = 0, selact analogue speed reference ! b42 = 0, not at speed — motor speed is outside the range defined by Pr56

and Pr57.
b42 = 1, al speed — motor speed is within the range defined by Pr56 and

-

b18 B Digital Stop Selactor - = Pr57.
=
L)

b17 =1, select digital speed reference -

Defayh 0. digial Refer also to Pr56, Pr57 and bge,

Selects the stop tunction without input at terminal BS. C - )
i . " .Jome,L) : b48 RQ Speed Loop Satyration Statys

::: ? : L:ls%honfnal:l; d b‘:(h:a::,:ar;or::ﬁg:aér:g ::I?j - Saturation indicator of the speed loop when used with frequency/sign input
- . = P plop ) : b48 = 0,  speed loop in linear area

b18 = 1, fb53 =0 and b22 =0  stop and hold , without ramps b48 = 1 speed loop saturated

b18 = 1, b33 =0 andb22=1 stopand hold , with ramps - =0 P P

-
Refer also to b07, b0, b23. 049 BAW Resclver Phasing
™ % Dofaut Q. inaclive
b21 AW BCC Enable P 7 b49 =1,  resolver phasing enabled.
Please also refer to Chapter 6 Section 4 and Pr16.

;
E

b21 =0, BCC disabled )

b21 m 1, BCC enabled = & R0 HAY Display Return Function
Defaut 0
b22 RAW Ramp-to-Stop Function : - - b50 = 0, after Bs approx. without a keystroke, display detaults either to rdY or
Default 1, with ramps speed value in rpm
Stop and hold with or without ramps. - = b50 = 1, maintains the value of the last parameter to have been selacted
b22 = 0, without ramps P
b22 =1, with ramps - e
- Default 9
£23 RAV Limit Switch Ramp Function = &  D31-0 Bdatabils, nopariy
Defayh 1. with ramps ) ' b51 a1, 7 data bits, aven parity
Stop and hold with or without ramps. - . NOTE This parameter can be adjusted only at the keypad, not through the serial link.
b23 = 0, without ramps b52 AW Serial Link Made P
b23 a1, with ramps - . Defautt o
- b52 = 0, ANSI standard
k33 RO Alarm Status , . > @ b52 = 1, Terminal mode
b33 =0, at least ona alarm is active _
b33 = 1, no alarm active - -
8-10 - &1
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b33 AW Digital Stop Made Selectar £
Defautt 0

b53 =0,
b53 =1,

bS5 = 0,
b55 = 1,

Stop and hold
Orientale, and hold

No external trip
External trip active

k56 RAY External Trip Enabla P
Refaul @

8-12

b56 = 0,
b56 = 1,

bd1 = 0,
b81 = 1,

b82 = 0,
b2 = 1,

b83 =0,
b83 = 1,

b84 = 0,
b84 = 1,

b85 = 0,
b5 =1,

b86 = 0,
b86 = 1,

b87 = 0,
b87 =1,

trip disabled
trip enabled

24y pAiL

circuit normal
shont circuit present

voltage below permitted max (<840V)
voltage above permitted max (>840V)

voltage above permitted min (>400V)

voltage below parmittad min (<400V)

current below the set limit
current exceeding 1 10%ka

heat sink temperature below permitted max,
heat sink temperature above permitted max.

no fault
tault

speed within limits
speed>Pr58

P
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DS Serles Servodrives
89 RO Digital Qutput - 12t inteqrating
b89 = 0, drive not within 12t zone
b89 =1, [2t limitation
b91 =0, heat sink temparature <75°C
b9t =1, heat sink temperature >75°C
b96 RV Al-speed relalive/absolute

Default  1.relative
Defines the meaning of the signal given by the ‘At-speed’ Status b42,
+ b96 = 1 (relative) relates the Al-speed Status {b42) signal to the Speed Relerence
input, so that b42 = 1 (At speed) when —
(Reference - PrS6) < (Actual motor speed) < (Reference + Prs7).
*+ b96 = 0 (absolute) makes the At-speed Status (b42) signal operate according to the
absolute values set in Pr56 and Pr57, so that b42 = 1 (At speed) when —
‘ Pr56 < (Actual motor speed) < Pr57.
bo6 = 0, absolute
bo6 = 1, relative
Refer also to Pr56, Pr57 and b42,

b99 R Save RAM to EEPROM

Default 0. notsave

Saves to EEPROM the new value of any parameter changed since the last powser-on.
b99 = 0, no action
b99 = 1, save parameters from AAM to EEPRCM

NOTE This function may be used only when the drive is disabled and the motor
stopped. Setting b98 =1 will also save the present value of b02, and this value will be
used at the next power up. Software disable of the drive before saving will set b02 = 0,
so that at next power up the drive will be disabled. If automatic enable is raquired at
next power up, b02 must retain the value =1, which means that a hardware disable
must be used befors saving.
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8.3 Summary of Default Values s )
Numerical Parameters (RW) - 3 Bit Parameters (R/W)

Para- T Para-

meter  Default Units  Name - W) meter  Default Effact Name
P Proo 0 rem  Digital speed reference i P b0oo 0 disable Enable change of security code
P P 0 rpm Digital speed reference a §P bo1 0 not  Recall parameter setlings from EEPROM
P Pro2 0 rem  Digital speed reference ’ bo2 1 enable Drive enable
P Pro3 0 pm Digital speed reference - =) b03 0 not Alarm reset
P Proé 0 %ref.  Analogue reference input offset N bo5 0 not  Recall default values from EPROM
P Pros o] % ref.  Digital current reference - -) P b06 0 speed  Reference selector

Prog 200 ms Forward acceleration ramp ) P bo7 1 enable  Enable ramps

Pr10 200 ms  Reverse acceleration ramp . Xi bo8 0 analogue Current reference mode selector

Pr11 200 ms Forward deceleration ramp ’ r b11 0 delimit Current limit selector

Pr12 200 ms Reverse deceleration ramp > = b12 1 (b13)  Current signal selector
P Pr13 60 - Proportional gain ) b13 0 TPRC  Current signal selector
I Pri4 10 - Derivative gain - =7 b16 1 limitsw. Digital input selector
P Pri5 25 - Integral gain r b17 0 analogue Spesd reference input selector
P Pr16 0 - Resolver phasing - b18 0 digital  Digital stop selector

Pr19 10 s Digital reference scan time ) P b21 1 enable BCC enable

Pr2o 0 - Digital reference selector - - b22 1 enable  Ramp-to-stop function
P Pr21 0 - Digital reference selector enable ) b23 1 with Limit switch ramp function
P Pr22 1 - Drive address - = b49 0 inactive  Resolver phasing
P Pr23 9600 - Baud rate ) b50 0 return  Display return function

Pr25 0 - Security code - = Fd 1] o 8-bit  Serfial fink daia formai {parity)
P Pr27 0 - Shaft orientation function - r b52 0 ANSI  Serial link mode

Pr30 0 - Digital output selactor 1 - = r b53 0 Ospeed Digital input mode selector

Pr31 1 - Digital output selector 2 ) P b56 1 enable External trip enable
P Pra2 100 % lpk Maximum current limit - b96 1 relalive  At-speed relative or absolute
P Pr4s 50  %Ilpg  Nominal current ) bo9 0 not Save Working Table to EEPROM
P Pr55 2 sec Molor thermal time-constant t - o

Pr56 5 rpm Motar at-speed window — lower limit - -

Pr57 5 rpm Motor al-speed window — upper limit

P Pr58 3200  rpm Maximum speed limit
Prog 3200 rpm Speed —full scale

[
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8.4 Indexes of Parameters

NUMERICAL PARAMETERS
Analogue current input
Analogue reference input offset
Baud rate
Clamped current demand
Current limitation value
Derivative gain
Digital current reference
Digital input configuration
Digital ottput selector 1
Digital output selector 2
Digital reference selected
Digital reference selector
Digital referance scan time
Digital reference selector enable
Digital run reference
Digital speed reference
Digital speed reference
Digial speed reference
Digital speed reference
Drive address
Drive module code
Forward acceleration ramp
Forward decelsration ramp
Integrat gain
2t lgvel
12¢ limit
Last alarm
Maximum current limit
Maximum speed limit
Motor at-speed window — lower limit
Motor at-speed window — upper limit
Motor thermal time-constant t
Motor speed
Nominal current
Proportional gain
Resolver phasing
Reverse acceleration ramp
Reverse decaleralion ramp
Rotor position
Security code
Shaft crientation function
Speed — full scale
Voltage level of DC busbar

8-16

Pr39
Pro6
Pr23
Pr40
Pra1
Pri4
Pros
Prig
Pr3o
Pr31
Pr17
Pr20
Pr19
Pr21
Pr24
Proo
Pro1
Proz
Pro3
Pr22
Pr26
Prog
Pr11
Pri15
Prso
Pra3
Prsg
Pr42
Prss
Pr56
Prs7
Pr55
Pr59
Pr45
Pr13
Pr16
Prio
Pr12
Pr83
Pra2s
Pr27
Prog
Prog
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BIT PARAMETERS
Alarm reset

Alarm status

At-speed relative/absolute
At-speed status

BCC enable

Current limit selaclor
Current reference mode sslector
Current signal selector
Current signal selector

DC overvoliage

DC undervoltage

Digital input mode selector
Digital enable value

Digital input selector

Digita! stop function status
Digital stop selector
Direction of motor shaft rotation
Display return function
Drive enable

Crive enable status

Enable change of security code
Enable ramps

External trip alarm

External trip enable

12t integraling

Limit switch ramp function
Motor stalus

Overcurrent
Overdemperature
Overtemperature pre-alarm
Ramp-to-stop function

Recall default values from EPROM

Recall settings from EEPROM
Reference selector

Resolver fault

Resolver phasing

Save Working Table to EEPROM
Serial link data format (parity)
Serial link mode

Shert circuit

Speed loop saturation status
Speed reference input selector

b03
b33
b6
b42
b21
b11
bos
b12
b13
bs2
ba3
b53
b10
b16
b09
b18
b38
b50
b02
b04
b00
bo7
b55
b56
b89
b23
ba1
bs4
bas
bo1
b22
b05
b01
b06
bs6
b49
bog
b51
b52
ba1
bas
b17

DS Serles Servodrives
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DS Serles Servodrives

9
Diagnostic
Procedures

All read-only (RO) parameters are software ‘test points', enabling the user to monitor all
significant functions of the drive for the purpose of diagnosis. RO parameters are
identified in Logic Diagrams (Chapter 11) by the diamond box.

9.1 Alarm and Trip Codes

Panticular malfunctions lead to the aulomatic display at the keypad of a code to identify
the malfunction. Through the serial link, trip codes are interrogated by the bit-flags. All
possible codes are listed below.

CODE

Display  Ser. Comm.

ou

uu

oC
th

rb

PA

oS
5C
Et
dol

10
1

Malfunction

Overvoliage. The dc busbar voltage has ex-
ceeded the maximum permitted level.

Undervoltage. The dc busbar voltage has

fallen below the minimum permitted level.
Overcurrent.  Current has exceeded 110% of Ipk:
Overtemperalure. Heat sink temperature ex-

ceeds the maximum permitied level (959C).

Resolver null signal. May also indicate wrong
connections, or a wiring failure,

Orive is oparating in the 12t region. If the integration
times out, current output will be 1emporarily limited to
Inom (output will not be inhibited altogether).

Temperature pre-alarm. Heat sink temperature close
to limit.

Overspesed.
Shortcircuit fault. Reset by power-ofi power-on,
External trip.

Drive Operating Incorrectly. Fault may be cleared by
power-off and power-on. If nct, please consult the
supplier of the drive.

9-1
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9.2 Fault Finding

Conditions

At power up the hard-
ware is enabled but
the motor is disabled.

Analogue speed ref-
erence 20 but motor
does not turn and is
in torque.

Analogue spead ref-
erence varies but mot-
or rotates at constant
speed.

Motor speed changes
with anal. ref. change
but speed and ref. do
not correspond.

"

At "enable drive’, mot-
is in torque, max. cur-
rent, and enters I't
region.

At *enable drive’ and
with a speed ref., mot-
or at standsitill but also
frealy rotatable.

g-2

Causes

b02=0

1 Hold-zero-speed
function active.

2 Digital ref. select-
od.

Digital ref. selected.

Torque control sel-
ected.

Faulty connections.

No current in motor.

Actions

Set b02 1. Refer to
the note, Ch.7, Prag

Check that term, B4 =
0V and that b18 = 0.

Check that b17 = 0,

Check that b17 « 0.

Chack that b06 = 0.

Check wiring, especially

for inverted phases,

Check that current limit
{either anal. or digital)
# 0. (Referto b11 or
Pr42, Pr43 and Pr4s.

1 DT [ CY T »
T TN THRRT Y YANY PR TR PRNNT VRNV TR 7

ik

v & &

8 U\ TR VRN VRN VIR TR §

Conditions

Communication with
remote terminal not
possible.

Causes

Serial comms. pro-
gramming error,

DS Series Servodrives

Actions

Check Baud rates and
data formats corres-
pond. Check polarity of
wiring connections,
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DS Serles Servodrives
10
Serial

Communications
In reading this chapter it will be found helpful to

refer to diagrams S1 and S2 in Chapler 11.

The serial interface allows diraect connection between DS Series servodrives and a
remote host computer or programmable logic controller {plc). The host can both control
and monitor the servodrive.

Two types of communication protocol can be used. The more complex complies with
ANSI| x3.28-2.5-A4 and, for all normal induslrial cperations, is recommended for its
reliability. The second, known as Terminal Mode, is simpler and may be more
convenient to use during a commissioning period. Terminal mode is explained in the
tinal paragraph of this chapter.

RS485 and RS232C Connections

RS485 full duplex four-wire connection allows a multi-drop links to a maximum of 32
servodrives, Fig. 16, The maximum permissible cable length for each link is
1200m. RS485 is a differential link and ensures a high level of immunity to noise. It also
withstands high common-mode rejection rates.

(" )

RS485 MULTIDROP LINK
— max 32 drives per port

D30 D31 D32 D33 D34
30 N 32 33 34 ~
RT [R T [r T |R Al [T T R
|R A1
PortA PortB
Host
Controller

16 Serial address. Unique identity code for up to 32 drives per
communications port at the host.
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-
Receive Transmit
Al Al R a
v
7 3 6 2 1
L >, - g

Twisted-pair cable
17 RS485 or RS422 serial communications link

- connsections.
=
Receive Transmit
Al Al A a
ov
7 3 6 2 1
N
Pin 3 Pin2 Pin7
TX RX GND
HOST
18 Connections for RS232 link.
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e

‘W

]
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DS Serles Servodrives
If it is necessary lo use the R5232C link it is recommended that adaptors should be
used so as to exploit the advantages of R5485 as much as possible. R5232C links
should be as shon as possible.

Transmission Format
The ANSI| protocol defines the format in which messages are transmitted and
returned. It also makes provision for two different formats for interrogation {reading
data) and for command (writing data). A message is made up of a number of
characters. Typically, a character consists of 10 bits, as follows —
Either —
= One start bit, which is always logic 0
+ 7 data bits
+ One parity bit
Or—
» 8 databits
» One stop bit, which is always logic 1
If a parity bit is required, a DS Series drive provides for even parity. Character length
and parity control are programmed by b51.

Baud Rate

DS Series drives can be programmed 1o operate at one of saven of the Baud rates
most commonly used in industrial communications. The Baud rate of each servodrive
must be selected to correspond with that of the hosl. Baud rate is selected by P23,

INTERROGATE THE DRIVE — ‘Read Data’

Format

The reading command censists of a maximum of 9 characters, but may use fewer, The
format must be correct for the command 1o be successful. The format is constructed of
a number of characters in a set sequencs, thus —

| EQT ’ Address | Paramster l ENQ |
ECT is an (ASCII} characler smployed to initialise the message and to alert the receiver
that a message is 10 foliow. The equivalent in hexadecimal (hex) is 04.

Address
The address identifies the servodrive module whose status is to be interrogated. An
address is usually required for any kind of message, with the exception that it is
sometimes required 1o give an executive command simultaneously to all drives in a
chain, in which case a special code is used. The address of every drive in a chain is a
two-digil number unique to that drive in that chain, and is assigned during the
commissioning of the system. For the purposes of communications security, the
10-3
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address is always sent twice — four characters being transmitted, Thus, if the assigned
address of adrive is 13, the characters actually transmitied as the address would be —

IR Y

3|
Parameter

The paramster identifies which item of data the drive is o send back, and is transmitted
as a maximum of three characters,

Pr parameters are identified by a two-digit number. Thus for Pr05, the characters will
be —

0 5

Bit paramaters, having the same numerical range, 00 to 99, as the Pr parameters, are

distinguished in serial communications by an initial tigure 1. Thus for bO05, the
characters willbe —

1 ¢ 5
ENQ is an (ASCH) character employed to terminate the message and to instruct the
receiver that the message is complete and to format a raply. The equivalent hex
character is 05.

Drive reply to Interrogation
The drive will reply with a message in the following format —

| s | Parameter Data ETX BCC

STX is an (ASCII} character employed to inform the host that a fesponse message is
stanting. The equivalent hex character is 02.

Farameier
For confirmation, the message identifies the parameter to which the following data
relates. The same three-figure format is used.

Data

Six characters are available for the data. The first character contains, whers
appropriats, the polarity, plus or minus, of the data. Where polarity is not significant,
and for bit parameters, the first character is blank (20 hex). The first character has the
tunction of permitting the field of the data to be of any length up to the maximum, thus
avoiding the necessity of sending a total of six characters when the data consists of
less, as it frequently may. ETX indicates that the data js complete,

BCC (if enabled — refer 1o b21). The purpose of the BCC is to enable the host to verify
the integrity of the transmitted information. if the function is disabled, the BCC
calculation is replaced by the ASCIi character CR {0D hax).
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DS Serles Servodrives
When the BCC is enabled, its field includes a single character calculated from the
binary values of the Parameter number, the Data, and the end characler. The
calculation is an ‘exclusive-or' (XOR). If the result of the calculation is less than 20
{decimal), the binary equivalent of 20 is added. This is because characters in the ASCI|
table in the {decimal} range 0 to 20 are exclusively used for control.

Quick Keystrokes
To save occupation time, certain data can be acquired, after tha firsl anquiry command,
by the following means —

Repeat last response

if the host sends NAK (15 hex), the drive will repeat the data for the same
parameter. This is a quick way of observing a changing situation, since the drive, in
rapeating the response, is always sending updated information.

Read next parameter . _
The data for the parameter with the next higher number can be acquired simply by
sending ACK {06 hex).

Read previous parameter . .
The data for the parameter with the next lower number can be acquired simply by
sending BS (08 hex),

Error
It any feature of a message to the drive does not conform to format, or contains
parameter values which are out of range, or which are otherwise improper — such as
paramelar address 203 for example — the drive will respond NAK. If this occurs, chack

il atine Al tha neoass e
the formulation of ¢ .

INSTRUCT THE DRIVE — ‘Wrlte Data’
Data written to a drive controls its functioning. A plc or a computer is thus in complete
and constanl control of each drive in a chain. Complex sequences can be performed
under precise control, and with full access for data acquisition. The writing command
consists of 17 characters in the following format —
| EOT |  Address | STX | Parameter | Data | ETX |
to which may be added a BCC, if required {enabled by b21).
EOT — as for Read messages.
Address — as for Read messages.
STX — as for Read messages, STX instructs the drive that the significant part of the
message or command is about to start.
Parameter — as for Read messages.
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Data For Write messages, up te 6 characters maximum are permissible for the data
relating to the parameter. The first character is the polarity, plus or minus, but if the
parameter is one for which polarity is not significant, this character is 2 blank {20
hex). The lirst characler has the function of permitting the field of the data to be of any

length up to the maximum, thus avoiding the necessity of sending a total ot six
characters when the data consists of less, as it frequently may.

It the data is written to a greater resolution that that admitted by the drive, it is rounded
off to the next higher value.

It the data is written 10 a value outside the permitted range for that parameter, the drive
will respond NAK.

ETX — as for Read messages.
BCC — as for Read messages.

Other parameters — same drive
After the first complete command as above, further commands may be transmitted to
the same drive by omitting EQT and/or the Address.

TERMINAL MODE

Terminal mode uses a simplified protocol —
| EOT | Addess | cR |

For example, for drive whose address is 02, it the selection string senl is —
| €T | o022 | cn |

the drive will respond with

02 »

The computer will remain in open communication with this drive until a different
selection string is sent.

To READ, send

P param. number o CR

For example, i it is required to know the value of parameter 24, the message is —
P 24 = CR

For bit parameler b24, the message would be —
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P 124 = CR

To WRITE, the string is composed of the same characters but with the new value
inserted after the = sign, thus —

P 24 -

new value CRH

Quick Keystrokes
ESC resets the current command line, clearing it of entered information
= Requests a repeat of the data lor the parameter last addressed
> Requests the data for the parameter of next higher number
< Requests the data for the parameter of next lower number

Error
Plain language error messages are returned in Terminal Mode as follows —
SYNTAX ERRCR Message string doas not comply with format
PARAMETER NOT RECOGNISED A number has been given in the Address field

which does not apply to any parameter

VALUE OUT OF RANGE Value sent is above or below the maximum or
minimum values permissible for the parameter
addressed

TOCO MANY CHARACTERS 20 charactars is the maximum permitied in

Terminal Mode
An atempt has bean made to write to 2 RO
paramater

READ ONLY PARAMETER

10-7
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DS Serles Servodrives . =
SERIAL COMMUNICATIONS i
PARAMETERS r %)
. £= Parameter protected by Security Code » Wy 11 -
r Br22 B Dive Addigss | Logic
Bange 11032 Besolution 1 r = .
Defautt ~ 1 Diagrams
Required for all systems whera the Serial Link is to ba used, 1o permit communication ¥ -
with a selected drive,
L J
* = CONTROL LOGIC DIAGRAMS
P Pr23 BAW Baud Rate v = Bit parameters are shown in DEFAULT slatus in control logic diagrams.
Default ' L1 Spead loop input references.
9600 v = . .
This parameter can be set only at the keypad, not through the Serial Link. The range of L2 Speed loop — stopping modes and final speed reterence.
available values is — v = L3  Current loop. Clamped current demand.
300, 600, 1200, 2400, 4800, 9600, 19 200. :
is paramatar valus to fhe Batd , inal t demand. Current and speed feedback.
Adjust this parameter value to the Baud rate of the hast computer. v = L4 Final current deman d P
L5 Programmable inputs.
ol -nable. - 9 L6  Programmable outputs.
Defaut 1. enabled ,
b21 =0, BCC disabled > = L7  Status and alarm oulputs,
b21 =1, BCC enabled
enable - o
p - MODE SELECTOR DIAGRAMS
k31 RW Serial Link Data Format a .
Defayt 0 -9 M1 Digital speed reference or limit switch function,
bs1 -0, 8 data bits, no parity - = M2  Spead control, analoguse or digital, or currant control,
> N b 7 oata bis eve:m pary - ! M3  Stop mode — stop-and-hold or stop-and-orientate.
NOTE This parameter can be adjusted only at the keypad, not through the serial link. - -
M4  Signal output at terminal B16.
P 052 AW Seril Link Mode i s
Defaut @
b52 = 0, ANS| standard - - SERIAL COMMUNICATIONS PROCEDURES
b52 = 1, Terminal mode . & S1  Toread a parameter value.
-
S2  To write (change) a parameler value.
- =
- =
- - 11-1
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[ _J ‘ .)
SPEED = )
ANALOGUE R o CE - S5 [ b53] [ b22|f b2s] m
REFERENCE (Pro6| SELECTOR - ] ] i ]
OFFSET | PRE-RAMP ! ! ! !
=9 SPEED A !
; | REFERENCE l——i | | | | A0
ANALOGUE B10) o | PRE-RAMP | | m) referred from ) v— —
SPEED REF q SPEED l L1 STOP ! ! : :
[Bs >—— 1 REFERENCE| _ | 3 COMMAND | | | :
DIGITAL { relerto L2 | [T Switor]  GVEN 1 : : FWD. ACGEL.
REFERENCE - B ICONTROL /R 1 ] : 1Prog;
DIGITAL SELECTOR ; reterred from i | : ! REV.ACCEL.
SELECTOR DIGITAL - L1 [~ " ! i i i Prio
Pra1] AEFERENCE - :D"I | i | o : ’:}—
| SELECTED i DIGITAL ' ) P FWD. DECEL.
oy ! o [P f —N
AUTO . I - 1 9 INPUT t : : ]
SETTI @ »o i i REV. DECEL.
ETTIME DIGITAL -
- P 1
ot 2 . 2 , Priz}—
DIGITAL SELECTOR ) e & i
INPUT ; . '
CONFIG, : E
-—|:B Y 1 0 1 r24 - f
DIGITAL ‘ M ' - .9 c% : POST RAMP
SPEED REF ____ ' DIGITAL . - i SPEED
Bs )— WV 1LLIMITSWITCH E T RUN - = T REFERENCE [
REFERENCE !
CONTROLLA] | - 3 rgopzc;g @ . : relor to L4
refer o L2 : :
DIGITAL RUN 1 i : }
RUN i - o SPEED : FINAL
Proo : FEEDBACK SPEED
. » REFERENCE
RUN 2 1 | referred from
l - La 1 POSITION Tefor 10 L3
Pro1 1 ‘
o | Pr27
RUN 3 - 9
. 3
-
RUN 4 L2 Speed loop. Final speed reference,
Pr03 -
- =
- -
L1 Speed loop. Speed input references.
- =
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DRIVE ENABLE

CURRENT SQURCE
SELECTOR

FINAL
SPEED

—— -t

v O

REFERENCE
referred from
L2

ANALOGUE
CURRENT
REFERENCE [B9 S—d.

| o

DIGITAL
eI e
CURRENT
LiMiT b11
SELECTOR

USER )
DELIMITATION INPUT e N

1
01

VALUE

1
ANALOGUE I\ A ?
REFERENCE IRl N\'139/— " TR

<«

-1 EXTERNAL

I2t
LIMIT

MOTOR

12

PARAMETERS -
-——FF’rSS

USER

COMPUTING| @

4

—

LIMIT | Pra2

11-4

L3 Current loop. Clamped current demand.

CLAMPED
CURRENT
DEMAND

referto L4

CURRENT
LIMITATION

VALUE
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DC LINK VOLTAGE

@ ACTIVE ZONE

Pr80) 12t ACCUMULATOR

DS SERIES
MCDULE
CODE

CLAMPED
CURRENT PWM
DEMAND Pl > POWER =]
referred from | _ STAGE
L3
MOTOR
CURRENT
RESOLVER
TO
DIGITAL
ANALOGUE
QUTPUT
POST RAMP
SPEED g
| REFERENCE |3l — |l»o 0
rolarred from at 1
L2
TACHO
DERIVATIVE ANALOGUE
SPEED GAIN OUTPUT
FEEDBACK te—Pr14]e
refer to L2
IPROGRAMMABLE
QUTPUTS
raferto L5

L4 Final current demand. Current and speed feedback loops.
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i

DIGITAL
RUN
SELECT

LIMIT
SWITCH
CONTROL

STOP MODE

WITH CR
WITHOUT
RAMPS

TOP
POSITION
CONTROL

PROGRAMMABLE DIGITAL INPUTS

LS Programmable inputs.
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Prxx=0  I21Alarm bas .
Prxx =1  Overtemp. pre-alarm b®1 o Pr30 Terminal B7
Prxx =2  Overcurrent b4 : o Pr31 Terminal B8
Prxx«3 FWD/REV bis 1 ©
Prix=4  Zero Spesd ba1 ) z
Prxx =5 At Speed b42 o
Prxx =6 Saturation b48 o
PROGRAMMABLE QUTPUTS
b13
] 1
t 1
[ ] 1
CLAMPED 0 ! :
CURRENT —>0 " ! !
DEMAND 1 |
1 A 0y
e EE T NN
B — L
REFERENCE at 1
T1
Imotor >

PROGRAMMABLE ANALOGUE CUTPUTS.

L6 Programmable outputs.
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STATUS OUTPUTS LSS |

@> MOTOR SPEED - .Y

DIGITAL
SPEED REFE

a 7
- EQUIRED
. & LIMIT SWITCH
CONTROL
RESOLVER
- w) ¢
: b16 = 0 -
PROGRAMMABLE | = @) b16 - 1
Refer 1o LS ¢
- w)
Pr21 =2 NO
- » v
12t ALARM - 9 SET YES Y
Proo 523 = 0
ALARM OUTPUTS b23 = 1
OVERTEMP. . Pro1
PRE-ALARM = » Pro2 \P
_ Pro3
EXTERNALT - =) bo7 = 1
- v
SHORT CIRCUIT: 9 SET
-
OVERVOLTAGE @ P:L
DRIVE OK -
‘ @ BE ) - Pri12
UNDERVOLTAGE @

OVERTEMPERATURE @
RESOLVER FAULT

r'!

[ I
¥ v ¥ I P Y VY

- M1 Digital speed refe limit switch function.
L7 Status and alarm outpuls. == g P elerance orimi ¢ un
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b17 =0

SELECT & SET
DIGITAL
REFERENCE

bo'f ! OB = 0

SET —n |

Pros bo7 -0 b07 =1
SET
Prog9
Pr10
Pr11

Y Pr12
> <
NO

TORQUE LIMITATION
BEQUIRED?

REFERENCE?

b11 =1

M2 Select speed contro! or current control,

b11 =0
A 4
Pr42 =100 b11=0
SETPr42to the
required value
] )
11-10

SET
Proo
Pro1
Pro2
Pro3d

¢ & ¥

LV 4 ¥ O ¥ & & &

ORIENTATION
FUNCTION

SET Pr27 1o the
required
orientation value

Used in Speed Control
mode only. Activated
by b18 = 1 or 24V at
ferminal B6 (b18 = 0)

SET
Prog
Prio
Pr11
Pri12

DS Series Servodrives

M3 Stop mode selection. Stop-and-hold, or stop-and-orientate to position.
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T8
= . ,
HOST o DRIVE
D | EOT Addr. Param. ENQ
) )
D
. s
MONITOR ¢
MOTOR CURRENT * =) DRIVE to HOST
NO RESPONSE STX Param. EOT
- ) A
N ¢ VALID
- =) MESSAGE PARAMETER
Cause NOT
. =) 1 Address not ¢ RECOGNISED
- recognised.
2 Larty anor DRIVE to HOST 0
= =) |30qnme Ik | \sTX Param. Data ETX BCC€ A
- %)
- ) HOS HOST to DRIVE
ESPONS ACK or NAK or BS
= =) ¢
¢ \ 4 \ 4 - =) ACK =
Read next higher parameter
= =)
NAK =
- !) Read same parameler again
- Bs =
- - Read next lower parameter
M4 Output signal source selection, terminal B16. - ») * )
- o) >
- = END
- =) 51 To read a parameter value,
- 3
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HOST to DRIVE
EOT Addr.

¥

A
HOST to DRIVE
STX Param. DataETX BCC
NO RESPONSE DRIVE lo HOST
DRIVE to HOST
¢ ACK ¢
Cause ¢ Cause
1 Address not 1 Invalid
recognised. mnemonic.
2 Party error. DATA 2 BCC error.
3 Comms, link RECEIVED 3 Invalid data.
faulty. AND RE-WRITE
IMPLEMENTED
> Fast Access
52 To write a command — change a paramster value.
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