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WARNING

HIGH VOLTAGE !

Certain crcuitsin the HPD N drive carry dangeroudly high voltages that could cause serious persond
injury or deeth.

Do not attempt to service any parts of the drive when it is connected to the power supply.

If you need to access internd parts, before working on the drive dlow a least 15 minutes after
power-down to alow the DC bus capacitors to discharge. It is the User's responghbility to make
aure that the inddlation is executed in accordance with established indudtrid hedth and safety
standards.

In relation to the interpretation of standards, note that the drive is consdered as a component and
not as amachine.

Any tampering or unauthorised modification of the drive will invaidate the guarantee immediately.
Guarantee cover is otherwise provided for 1 (one) year.

Thisingruction manud is applicable to the sandard version of the drive.

SB.C. Elettronica Sp.A. declines dl liability for any whatsoever form of damage caused by
ingppropriate use of the drive.

Installation and maintenance of the drive and connected
equipment must be performed exclusively by qualified and
trained personnel with basic skills in electronics.

Commissioning of the drive must performed exclusively by
qualified and trained personnel with advanced skills in
electronics and drive technoloqgy.

Training courses can be supplied by SB.C. Elettronica Sp.A. on request.

The quoted performance of the HPD N drive is quaranteed
only when used with series MB synchronous motors
manufactured by S.B.C. Elettronica S.p.A.

ISBN0102091439
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1 - INTRODUCTION

1.1 General information

This manuad describes operations required for the ingdlation and commissioning of the high
power family HPD N (High Performance Drive — New saries with extended maximum voltage
range) drive for brushless motors. Read dl chapters of the manud carefully before using the drive.

Changes.
Upgraded to “N” standard. New resolver’ s cable specification.

1.2 Product description

The HPD N drive isadigita frequency converter for driving AC brushless motors. The adoption
of a Parametric Operator Interface makes drive configuration procedures faster and easier to repest.
The large number of configuration possibilities makes the drive suitable for numerous gpplications.

A high power 16 bit micro-controller alows speed control with the characteristics required of a
servo controller, plus a range of auxiliary functions that can help reduce the presence of control
electronics in the gpplication and thus permit cons derable economic savings.

In addition to the pogtioner functions with Trapezoidal Profile, Digital Lock, Spindle
Orientation, Stepper Motor Emulation, Torque Control and Acceleration Control, the HPD
N drive dso has an internd pico-PLC. The pico-PLC adopts the most diffused industria
programming standards and offers consderable freedom for use of inputs and outputs. It aso
enables users to develop arange of additionad functions that are not among the basic features of the
drive,

The HPD N drive is complete with an RS-422/RS-485 Serial I nterface which can be used for
configuration, monitoring, or Smultaneous transmisson of commands to a multiple system comprising
up to 32 HPD N drives.

In addition to the above functionality, the HPD N drive is designed as an open system with the
facility to accommodate hardware and software expandon cards. For further information on
currently available expanson cards contact SB.C. Elettronica directly or your Local Dealer.
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1.3 Direct mains connection

The HPD N series of drivesis specificaly designed for direct connection to a three-phase mains
power supply from 90 to 480V~ 50/60 Hz, without interposing transformers. It is the responsibility
of the User to connect the system via protection fuses.

The HPD N require an auxiliary voltage (220V~, single phase) for the internd control circuits.

All protections required for safety, such as overvoltage detection, short circuit fault protection and
inverter and motor overtemperature detection are integra with the drive.

To amplify the design of dectrica cubicle, the HPD N has ingde a filter (mains and motor) to
meet the EMC gtandards. In order to qudify your machine for CE marking, adhere scrupuloudy to
specification on next chapters.

The presence of internd filter MAY generate undesred interventions of differentid-switches: in
these cases change the set-point of differentia-switch or even diminaeiit!

Chapter 2 provides a detailed view of problems related to EMC.

N.B. leave at least 60 sec. after switching the drive off before
switching it on again.

1.4 Ildentification

HPD N High Power Drives are available in four modds HPD25N, HPD35N, HPD45N and
HPD67N. The number that follows HPD isthe vaue of drive rated current in amperes.

2

" HPD N drives carry an identification plate on the right hand side

showing dl essentid information for correct identification of the

unit.

Make a note of the information on this plate before
consulting S.B.C. on technical matters.

model identification plate
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1.5 Main hardware specifications

Parameter u.m. Value
Mains voltage V - 90..480
Auxiliary single-phase voltage V - 220 +20 % -10 %
EMC motor filter included
EMC main filter included
Models HPD | HPD | HPD | HPD

25N | 35N | 45N | 67N
Rated current A 25 35 45 67
Peak current (30 Secs.) * A 50 53 67 | 100
Output Power (400 V~) KW 12,5 | 17 22 33
Control electronics dissipation W 30
Dissipation from power| W 250 | 297 | 370 | 470
components

Ambient temperature 0C 45
Braking Resistors internal / external
Rated power of braking resistors W 400
Feedback resolver
Power stage switching frequency kHz 8
Maximum output frequency Hz 450
Protection category IP 20
Digital inputs 24V= NO 8
Digital outputs 24V= 100mA NPN NO 6
Voltage-free digital outputs NO 1
Encoder emulation RS-422 steps/rev 128..16384
Frequency / Sign OR encoder input kHz 800/ 200
Analogue reference V +10 diff 15 bit
Auxiliary analogue input V +10 diff 10 bit
Auxiliary analogue output V +10 - 8 bit
Tacho generator emulation output V 10V
Serial line RS-422 /| RS-485
Backup for encoder emulation V= 24VI2A

* The Overload Time for HPD25N is 4 Seconds.
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1.6 Software features

Thefollowing capabilities are implemented in the basic software supplied with the HPD N drive:

Speed control

Advanced torque limit manager
Speed windows management

Positioning with trapezoida speed profile
Digitd locking functions with variable transmission ratio and phase shifting

Spindle orientation
Stepper motor emulation

Torque control with overlaid speed control

Accderation ramp control with overlaid speed control
Smplified maintenance and start-up mode

Internal PLC for advanced input/output programming functions

1.7 Compliance with EMC standards

Immunity:

EN50082-2

IEC1000-4-2 (ex |IEC 801-2)
IEC1000-4-3 (ex |IEC 801-3)
IEC1000-4-4 (ex |IEC 801-4)

Compatibility:

EN50081-2
EN55011 group 1, classA

1.8 Safety

Safety standard
Low voltage Directive
Applied standard

Bascimmunity spedifications

levd 3 Electrogtatic discharge immunity
levd 3 Electromegnetic fidd immunity
levd 4 Fast trangent burst conducted immunity

Basic radio interference specifications
Measurement limits for radio interference

EN60065
73/23/CEE amended by 93/68/CEE
EN60204-1
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2 - INSTALLATION

The HPD N drive must be ingtdled in avertica postion (power termind block X4 at the top).
Leave at least 190 mm clearance above and below the drive.

2.1 Safety instructions

Make sure the drive is correctly sized for the motor you intend to connect. Compare rated
voltage and current.

Wire up dectricd pand/drive/motor in accordance with the ingructions in this section of the
manud, taking into congderation EMC requirements and established safety legidation.

The User isresponsible for ingdling fuses on the drive A.C. power supply.

Power conductors and control circuits must be kept apart (at least 20 cm) and, when they must
Cross, intersections must be a a right angle. Motor lines and mains power lines must never be
padld.

All power conductors must be sufficiently szed (refer to table in heading 2.7; in dl cases
compliance with IEC227-2 must be guaranteed).

Conductors connected to the sysem by means of the termina strip must not be soldered
(EN60065, art.15.3.5).

Make sure drive and motor and properly earthed.

Make sure that the maximum voltage on terminas L1, L2, L3 does not exceed rated voltage by
more than 10% in the worst possible case (see EN60204-1, section 4.3.1). Excessively high
mains feeding voltage can damage the drive.

Do not detach eectricd connections when the drive is connected to the power supply.

Follow dl ingdlation indructions in this manua step by step. If you are in doubt, contact S.B.C.
customer sarvice.

Dangerous voltages may remain for 60 seconds after mains disconnection and system power-
down; do not touch power cables during thisinterva.

Do not open the drive casing. This action is potentidly dangerous and will automaticaly invalidate
the guarantee.

Installation and wiring must be carried out with the entire electrical panel
disconnected from the power supply. Make sure that the drive enable
command is disconnected from the emergency circuit. Qualified
technical personnel must preside when the power panel is powered up for
thefirst time.

10
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2.2 Interference suppression hints

Because of the high speed voltage wavefronts in PWM, high levels of dray current may
sometimes flow through capacitive couplings and earth sysems. Stray currents of this type can affect
other functiond units. It is therefore prudent to caculate the presence of an amount of spurious
energy that depends on the size of the system (drives, motor lines, motor). Spurious energy generates
EM radiaion that can interfere with the operation of nearby systems. Existing standards do not set
down limits for this type of radiation.

Preventive measur es

Badsc methods for preventing interference are: decoupling of drive from its surroundings, high
qudity and properly sized conductors to neutralise voltages arthing), and adequate shielding.
Shidds, filters and drives must have alarge contact area to achieve the maximum possible decoupling
and hence optimal noise suppresson. Attention must be paid, however, to the entire ingtdlation, as
thisis one of the most important precautions in assuring efficient noise suppresson.

High frequency interference takes the form of radiation, especidly from the motor lines. This
effect can be reduced with the use of shielding.

Another essentid counter-measure for noise suppression is the use of filters.

The use of filters is amed a reducing conducted interference on wiring and the return of
conducted interference to source (drive) through routes offering the lowest impedance. This method
provides effective protection for other systems connected to the same dectricd line, dso protecting
the drive from interference originating from other sysems. When ingaling filters congder the mains
input and motor feeding output; the motor feeding output can be protected with output filters that
minimise interference levels (generdly torroida ferrite core coils bearing severd windings of dl three
motor wires).

2.3 Installation instructions to ensure EMC

To guarantee dectromagnetic compatibility in compliance with the rdevant standards the
maximum priority must be awarded to EMC requirements when designing the control cubicle. To
obtain the best results from internd filters follow the ingtructionsin this section carefully, because

even a complex and expensive filter is ineffective unlessit is
installed taking EMC aspects into consideration !

Avoid:
- routing noise emitting cables pardle to “clean” cables

- pardld cables, especidly in the vicinity of the filter (ensure physica separation)
- cable loops (keep cables as short as possible and close to the common potential).

11
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Additional measures

- With the exception of mains cables to the filter, dl power and control wiring must be shielded
and, wherever possible, kept segregated (minimum distance 20 cm). If control and power cables
must cross, the intersection must be a aright angle.

- Shielded cables must be ingtalled on a copper bar by means of a high conductivity wire clamp.
The area of contact must be as large as possble and the shiddd must be unbroken. In generd the
shield should be connected at each extremity. In certain circumstances, however, control cable
shields may be connected only at one end to eiminate mains hum that could interfere with the control
signal. Decide case by case as numerous factors must be considered. Adopt the following generd
gpproach: if the shidd is solely for shidding, connect a both ends. If current flowing in the shidd
interferes with the shielded Sgnals, connect a one end only.

- The incoming cable must be connected to an earth termind by means of a screw to ensure
proper contact between shield and earth.

- RF interference suppression filters must be ingtaled as close as possible to the drive and must
have alarge area of contact with the power panel or the baseplate. Remove dl paint. Thefilter earth
termina must be connected to the earth bar aong the shortest possible route.

- As far as possible keep the power sde (drive) and control sde (PLC or NC) physicdly
separated by separating the metal mounting plates. Do not route any cables through the mounting
plates.

Pr otective measuresfor driveswith > 3.5mA dispersion current per phase

Interference currents dispersed through the earth sysem may be congderable in certain
conditions. Therefore, make sure al suppresson filters are properly earthed before they are
connected. Cable szes mugt bein line with the requirements of safety standards.

If a suppression filter is permanently connected and current dispersion during normal operation is
greater than 35mA (which would be expected with most drives) adopt one of the following
measures additiondly:

a) Increase shidd sizeto at least 10 mn2

b) Ingal a detection sysem to monitor the shield and automaticaly disconnect the drive in the
presence of faults.

¢) Ingdl asecond conductor in pardld (dectricdly) with the shidd usng separate terminals.

12
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2.4 Control cubicle layout example

=

All conductors down-line of the mains filter
must be shielded and mounted to a copper

/ bar with large contact area.
Also the copper bar must present an ample

O area of contact with the cubicle mounting plate.

Large surface area partition shield with

generous contact area around perimeter.
Remove paint from contact pointsin the cubicle.

30 cm

max.

keep separate as far as possible

4

~

mains
cable

control
cable

/ '

~—

Cubicle interior or mounting plate

HPD

motor
cable
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Termina board X1 Termina board X4
1 |motor PTC+(24V) L1 livel
2 | motor PTC - L2 live2
3 | resolver Excit. high L3 live3
4 resolver Excit. low ] motor, phase
5 |resolver Sin high V motor, phase
6 | resolver Sinlow W motor, phase
7 | resolver Cos high AB
8 | resolver Coslow BB
9 |0V -DC BUS
10 |0V R1
Cl
R2
Cc2
220V~ AUX a |auxiliary voltage
220V~ AUX b |auxiliary voltage
Termina board X2 Termina board X3
1 |reference high 1 [+10v=/10mA max
2 | reference low 2 [0V
3 |0V 3 [-10V /10 mA max
4 | Aux reference high 4 |0V
5 | Aux reference low 5 [+24V (Input)
6 |0V 6 |0V
7 | Aux. analogue output 7 [0V
8 |0V 8 |+ V backup
9 | tacho output 9 |-V backup
10 |0V 10 |0V
11 | digita out O 11 | drive enable
12 | digita out 1 12 | digitd input 1
13 | digita out 2 13 | digitd input 2
14 | digita out 3 14 | digita input 3
15 | digita out 4 15 | digitd input 4
16 |digita out 5 16 |digita input 5
17 | digita out 6 A 17 | digitd input 6
18 | digitd out 6 B 18 | digitd input 7
19 |+24V -0OUT 200 mA 19 |+24V - OUT 200 mA
20 |0V 20 |0V
X5 (DB9 femadle) X6 (DB9 female) X7 (DB9 male)
1 |TX 1]A 1| PHA
2 |RX 2 |IA 2 | IPHA
3 | /TX 3|B 3| PHB
4 | IRX 4 1/B 4 | /IPHB
5| - 5 | -BRA 5| PHC
6 |+BR 6 | +BRB 6 | /PHC
7 |-BR 7|0V 7|0V
8 [ov 8 | -BRB 8
9 |0V 9 | +BRA 9

15
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2.6 Power connections

For the motor cable consider

Choice between cable for fixed or floating instdlation.

Cable must be shielded and suitably sized in terms of insulation and wire sections.

Reticulated polypropyleneisthe preferred insulation meterid.

Length (max 100 m); note that conductor-conductor capacitance must not exceed 8 nF.

If cable length exceeds 50 m ingall atriple 1 mH inductance between drive and motor with rated
current identical to HPD N rated current.

Minimum conductor sizeis 6 mm?2 for I’'HPD25N, 8 mm?2 for HPD35N, 12 mm?2 for HPD45N
and 16 mm?2 for HPD67N.

For the mains power cable

Power cables must not be shieded.

Minimum conductor sizeis 6 mm?2 for I'HPD25N, 8 mmZ for HPD35N, 12 mm?2 for HPD45N
and 16 mm?2 for HPD67N.

Input fuses must be rated asfollows:

MODEL Slow blow fuses (A)
HPD25N 50
HPD35N 50
HPD45N 75
HPDG67N 100

Resolver cable
The cable must comprise 4 twisted pairs with individua insulated shields and one common shield.
Capacitance for the length of cable must not exceed 10 nF; wire Sze must be no less than
0.35mm2.
Maximum length is 100 m.

Earth connections
To reduce the length of individua conductors that must be connected to earth we recommend
using an earth bushar located as near as possible to the drive.

m;:‘: f’gff’airng;‘fm?z T?d‘ernz‘;tc‘ﬁf tt)g Length (m) | width (mm) | thickness
mounted on insulated fixings The adjacent (mm)
table shows minimum dimensions according to 0.5 20 8
length. 1 40 8

15 50 8

16
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2.7 Power connection layout

S
: G S—
MAINS o oo —!
i i x4
O L A OM
O B8 @_]
O 13 -Dceus®
v -\ O u R1 O
1 1y I ]
= = O v c1 O~
% I Ow Rr2 @—] =
c2 O+
O
220 v~
©

EARTH
STUD

X1
HY
Al z f PE
I

VALY

3

clo e [~ o [ = [« o[-

RESOLVER

SERVOMOTOR HPD DRIVE

2.8 Signal cable connections

A twisted and shielded pair must be employed for the ana ogue reference.
The cable for emulated encoder Sgnas must comprise three twisted pairs with a common shield.
Normal cables could be used for digitd inputs/outputs.

Minimum size of all signal wiresis0.35mm?2

17
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2.9 Signal cable connection layout

MOTION HPD
CONTROLLER
REF+ Jay 7\ 1
Reference out rer ) >< >< L] g X2 - Reference
. 2
A FAY 7\ _1
A [\ 2
B 3
Encoder in B > > 4| X7 - Encoder o
c 5
Ic \ J > > \ J 6
ol \&/ 7
< =
24V
Output _
11
, 13| x3.
Enable \ X3 - Inputs
19
11
Input X2 - Outputs
20
TO EARTH BAR
v

2.10 Frequency input connection

The RS-422 type frequency input can be software-configured in two modes. the firgt (default) to
accept quadrature signas from encoders, the second is frequency/direction mode (see chapter Basic
parameters bit b42.5).

In the former case follow this connection diagram:

HPD
8
6
5
9
A II\\‘ II\\‘ 1
1 1
S - ] X6
A X X 2
B 3
s i X X | ‘
W v
f™4 ¥
-
ov 7

In the case of pardld connections to more than one HPD N, connections to pins 9, 5, 6, and 8,
must be made only on the last drive in the group.

18
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If the frequency/direction mode configuration is adopted, channel A is dedicated to frequency
while channd B handles direction. Frequently, a 24V interface is preferred to an RS-422 serid port.
The converson can be implemented on the externd connector by following thiswiring diagram:

+24V=

2K2

0.
2K2 O 2
1 o
O
470 | | a70 O X6
O
L g O 7
Os
O
HPD N connection with digital locking
X7 (HPD) master X6 (HPD) X6 (HPD)
10 ro—5 AR P S A AR
2 0 A0 | >< >< Pligid >< >< RPN 2
30 B O o o 3
4 O E O — >< >< — O I >< >< — o 4
‘o v vl v
© p 7 8y —0) L / L 1
7 GND C\\—b' WPV b’—/o 7

see text for burden resistors

The example in the figure shows the connection between two HPD N drivesin digita lock with a
magter, but this configuration can be extended to severd drives connected in series. On the fina
drive in the series connect the burden resistors by jumpering pin 1 with pin 9, pin 2 with pin 5, pin 3
with pin 6 and pin 4 with pin 8 on connector X6. The master can be an externdly fed encoder, or the
smulated encoder output on another drive.

The sgnd from the master encoder must be differentia type 5V RS-422; it is therefore possible
to connect a maximum of 10 dave HPDNs.

If the magter isan HPD N drive, then up to 32 units can be connected in digitd lock mode using
the same smulated encoder signd (RS-422 standard).

For the relative programming of the HPD N, consult the Digital locking chapter in this manud.

2.11 Encoder emulation

On connector X7 there are sgnas of encoder emulation phase A, phase B and phase C
(reference zero). The Sgnds are RS-422 type. For the relative programming of pulses per revolution
consult the Basic parameters chapter in this manud, bit b42.0, b42.1 and b42.2 (default = 1024
pulsesrevolution).

19



S.B.C. Elettronica S.p.A. - Engineering Division HPDxxN — High Power User’'s Manual

2.12 Serial line connection

The HPD N drive serid line can be configured as RS-422 or RS-485 depending on the
connection. In both cases termination resstors must be used (150 W). Where more than one HPD
N drive is connected to the bus the final node must be terminated as shown below. The two cases
areillugrated in the following diagrams.

MASTER X5 X5 X5
A A A HAl ol A °
T T3 iy X 1O T3 T EOT1 ) 110
[} [ (] 1 (] [
|:|:| Y1ORX iodil | P Eoid] | Vo
T i Vi Qig bl PSS Lo
V] '\," X A YRR asY] l\I' =
/IRX : Oz O_ [
o o o
;‘; +BR : O o O
-BR : O o O_J
ov :0 \Q.; O
oV : 0 o o
NODE 1 NODE n LAST NODE
MASTER X5 X5 X5
I A I 7 7 7
R AN S AT iy i°
| |
\ o Vig \
‘ \_r RX —— l_r_ _J: l_}_ Q
(i T /TX : O~ T T T (o]
' : | 1N, |
[ v ! /RX:O vl o) \ I O _
\ ! W \ ! \ ! \ ! \ !
AV N o N\ N o V4 AY4 o
{ +BR : O o Q
BR O o o
oV i QA O~ O
oV : 0 o o

LAST NODE

2.13 Braking resistor

HPD N drives are equipped with an integrated braking resstor. The effective use of the braking
resstor can be checked by monitoring the value of parameter Pr37, which is expressed as a
percentage. If you intend to dissipate more power, use two externd braking resistors. To connect up
the system (which must be carried out in conditions of complete safety) disconnect the jumper
between terminals R1 C1 and R2 C2 of termina board X4; connect one resistor between AB and
C1 and the other between BB and C2 on X4. The externd resstor value must be 40 ohm and a
therma magnetic circuit bresker must be ingtaled between resistor and drive. The minimum wire Sze
for the connection is 4 mnv; the connection cables should be as short as possble and, in any event,
no longer than 3 metres.
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2.14 Backup

When you need to keep the drive dectronics powered up during mains losses, for example to
maintain the smulated encoder function, certain precautions are necessary.

A) Use an externa 24Vdc / 2 A regulated power supply with protected output. Connect the
positive pole to 8-X 3 (+Vbackup) and negative pole to 9-X3 (-Vbackup).

B) Set b99.8 = 1 to programme the automatic undervoltage darm reset (when the mains voltage
is restored).

Furthermore is not required to write in the pico-PLC the programme described in the example 11 -
“Examples and gpplications’ chapter.
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3 - PARAMETERS AND PROGRAMMING

The features: torque, speed, acceleration and position control are the task of a dedicated electronic
circuits. In this chapter you can see how to sat up and the meaning of any parameter, functiona
block diagrams and advanced functions description too.

In the figure below it is described the genera block diagram of the drive's functions that you can
configure by parameters.

analogue
O— b40.2 TORQUE DEMAND
: digital REFERENCE £ LIMIT SWITCH SPEED \_/
. & >
internal MANAGER
Pb— sToP REGULATOR
OPERATING TORQUE
LIMIT —
MISCELLANEOUS MODE MANAGER
SPEED TRIPS
WINDOWS
MANAGER
Pr3\1/
I ]
TORQUE ACCEL. MAINT. POSITIO. DIGITAL STEPPER SPINDLE EXTERN.
MODE MODE MODE MODE LOCK MODE ORIENT. MODE
MODE MODE

See chapter Block diagrams for a better description of how to use the drive, especidly for
operating modes. See chapter Pico-PLC to understand how to connect peripherd systems
(inputs/outputs) to the parametric system of the HPD N drive.

Parameters are divided as follows:

from PrO to Pb42 basic parameters

from Pr50 to Pb70 operating mode parameters
from Pr71 to Pb99 pico-PLC parameters
from InO to In63 pico-PLC ingructions

The principa parameter units and resolutions are;

parameter unit resolution
Speed revolutions per minute 1
acceleration seconds/ 1000 rpm. 0.001
position 4096 steps/ revolution 1/4096 revolution
current % of the drive pesk current 0.1
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3.1 Using the keypad

The keypad-display module is designed to provide an intuitive operator interface. It can be used
to program operating data, monitor system status and enter commands.
The module has only three keys, located at the top of the front pane just below the display. The
keys are marked: [M], [+] and [-].
[M] is used to change the display mode and consequently aso the function of [+] and [-].
There are two display modes. parameter mode and parameter value mode.
When the unit is powered up, provided there are no active darms, the message “IdLE” (drive
disabled) or “run” (drive enabled) is displayed; thisis aso the position of parameter PrO.
Press[+] or [-] to scrall through the parameters.
If you want to check a parameter vaue, press [M]; when the value is shown it can be updated
using [+] and [-].
To return to parameter mode press[M] again.
The digplay can be shown in various forms, depending on the parameter in question.
If you need to increase (or decrease) a parameter value quickly, press [M] while the up key [+]
(or down key [-] ) is pressed.

1

IDLE —'_@—I— XXXXX
[?H_L' HPD keypad
Pr. 01 _'_ XXXXX
é_l_'
; F e g Sao
Eﬂ [vj Pb.:o —'_ o4x>< XXXXX
R M

[ )

: s
M +

Phog — b 40.XX X0 ¢

o U

+
|
In. 00 + PLC inst. 1st oper. 2nd oper. 3rd oper.
.

e U
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In addition to the parameter values and the pico-PLC ingructions, the display may show the

following messages

r. xx At the time of power-up this message indicates the software version ingaled (2 seconds
approx.).

IdLE At power-up and in correspondence with PrO this message shows that no darms are
present and the system is disabled.

run At the time of power-up and in correspondence with PrO this message indicates that no
adarms are present and the drive is enabled; the motor shaft may be spinning.

Er.xx In correspondence with PrO this message indicates that the drive has detected an alarm (xx
indicates the aarm code) and has therefore been disabled. When an alarm is detected the
display automaticaly switches to parameter PrO and shows the darm code.

dcbuS In correspondence with PrO this message indicates that the drive is not operating at low
voltage (b40.10=0) and that DC bus voltage is sill below the 120 V threshold; the inrush
current circuit is still connected so the drive is not yet ready (b41.4=0).

Prxx  Indication of parameter xx (vaue displayed by pressng “M”).

Pb. xx Indication of bit parameter xx.

bxx.yy Indication of bit yy of parameter xx; press“M” to display bit Satus.

In. xx Indication of ingtruction xx of PLC program.

donE  Digplayed for gpoproximately 1 second each time a command is entered.

rESet Displayed for gpproximately 1 second each time an darm reset command is entered
(099.10).

tESt  Displayed during wiring test (b70.3).

rEtrY It's displayed when a writing error is detected storing the pico-PLC ingtructions (b99.14)
or while saving parameters (b99.15).

3.2 Commissioning the HPD N drive

The steps described in this section must be followed carefully when the drive is sarted up for the
firg time.
1) Connect the motor to the drive in compliance with the wiring diagramsin the manudl.
2) Makesurethedriveisdisabled (termina 11 of board X3 must be open)
3) Power upthedrive.
4) After some seconds the display shows*“IdLE”.
5) Setting essentid parameters:

Pr33 calculation (rated current) InM
Pra3=—""__ 00
InD x2
where: InM is rated motor current at zero rpm in Ampere

InD israted drive current in Ampere
The maximum vdue of Pr33is50.0 for the HPD25N and 67.0 for
HPD35N, 45N, 67N

Pr19 caculation (pesk current)
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Pr19,,,, = Pr33=3

The maximum vaue must be no higher than three times the value of Pr33

Pr29 calculation (number of poles)

Use the following table for MB series motors

Pr29

Flange (mm)
105
145
205
Pr32 calculation (rated speed)
If Pb 42.6=0
If Pb42.6=1

6)

7

8)

The drive is presst with default values designed to meet the requirements of the mgority of
gpplications. With the default vaues the pico-PLC in the drive runs the program described in

Pr32=Vmax x.12

where  wisnomina motor speed in rad/sec
VmainisHPD N power supply in Vrms
Vmot is motor rated voltage in Vrms
Vmax is motor maximum used speed

xV

Pr32 = L Tvan g3

MOT

Evaluation of Pr16 and Pr17 (speed regulator gain)

The default values of Pr16 and Prl7 have been chosen consdering identical motor and drive
rated currents; if this is not the case correct the values of parameters Pr16 and Prl7 with the
ratio of the motor rated current/drive rated current. Preventive execution of this compensation

will diminate the risk of motor vibration at the first sart-up.

Set the analogue reference signd to OV (terminds 1, 2 of board X2), and enable the drive (24

V ontermind 11 of board X3).

The motor shaft must be stopped; when the analogue reference voltage is changed motor speed

should change proportiondly. If thisis not the case check your wiring.

Save your changes with b99.15.

appendix G, so the following functions will be present on the input and output terminal boards:

TERMINAL BOARD X2 TERMINAL BOARD X3
11 |real speed > Pri13 11 |drive endble
12 | motor speed = reference (+/- 20 rpm) 12 | left limit-switch (n. c.)
13 |rea speed=0 13 |right limit-switch (n. c.)
14 |rea speed >0 14 | emergency stop (n. c.)
15 | motor thermal image active (i°t) 15 | clockwise/counter-clockwise rotation
16 16 |start/ stop
17 [termina A drive ready 17
18 |terminal B (n.c. contact) 18
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The functions on terminds 12, 13 and 14 must be enabled by setting bit b90.10 to one. This
requires access to the extended parameters menu.

The default PLC program controls parameter Pr5 in addition to timer 1 (Pr92) and bits b40.0,
b40.4, b40.5, b40.6, b40.12 0 in this case the above binary parameters and switches cannot be
utilised unless the pico-PLC is disabled (b99.13=0) or the basic program is modified.

Short and extended menu

When the HPD N drive is in default Satus, only a limited number of parameters are displayed.
These parameters are the only ones required for gpplications in which the HPD N is employed as a
sraightforward frequency converter, i.e. you are not using the advanced functions of the drive (eg.
usng HPD N with aNumericd Control or an inteligent axis control card). Switch between short and
extended menu using b99.6.

Short memory parameters are;

PrO Red speed of motor shaft in rpm.

Pri Andogue reference offset (terminds 1 and 2 of terminad board X2 ).

Pr2 Anaogue reference full scale: speed vaue in rpm corresponding to 10 V reference sgndl.

Pr8 Acceleration/dece eration ramp vaues in seconds per 1000 rpm

Pri6  Integrd gain of speed control loop.

Prl7  Speed control loop damping.

Pr19  Peak current delivered to drive expressed as a percentage of the peak rated vaue of the
drive.

Pr29  Number of motor poles.

Pr32  Rated speed (rpm).

Pr33  Rated current that can be delivered by the drive (can be maintained indefinitely) expressed
in percent of the peak rated current of the drive.

Pr35  Instantaneous current requested by the motor expressed as a percentage of drive pesk
rated current.

b99.6  Enable extended menu. Default=0. Set to 1 to obtain the extended menu.

b99.7  Security. Default=0. Set to 1 to protect parameters from modification.

b99.10 Alarm reset command.

b99.13 PLC datus. Default=1. At 1 the PLC program is executed, a O the program is not
executed.

b99.15 Parameter storage command.

Using extended menu you can manage al parameters and pico-PLC indructions.

Restoring default parameters

If you need to restore the factory-set default parameter vaues:
- disable the drive via hardware (open termina 11 on board X3)
- power-up the system
- thedisplay will show “IdLE” after approximately 3 seconds
- st b99.7 and b99.13 to zero
- enter command b99.12
- saveyour changes with b99.14 and b99.15.

26



S.B.C. Elettronica S.p.A. - Engineering Division HPDxxN — High Power User’'s Manual

3.3 Basic parameters

To access dl the following parameters open the extended menu by setting b99.6 to one. For this
procedure, b99.7 must be set to zero.

DECIMAL PARAMETERS

PrO

Prl

Pr2

Pr3

Pr4

Pr5

Pré

Pr7

Pr8

Pro

Pri0

Pril

27

Motor speed: this is a read-only parameter expressed in rpm; the message PrO never
appears on the display. In its place a message corresponding to drive status is shown.
Analogue refer ence offset. Thisis expressed in input A/D converter counts. Programming
limits are -10000 and +10000 while the range of the A/D converter isfrom -16384 to +16383
over + 10 V.

First full scale of analogue reference. Unit=rpm, range=+10000, default=3000. If
b40.0=0 and b40.12=0, Pr7 will be equd to: Vin xPr2 / 9.76 where Vin is the voltage on the
anaogue inpuit.

Second full scale of analogue reference. Unit=rpm, range=+10000, default=-3000. If
b40.0=1 and b40.12=0, Pr7 will be equd to: Vin xPr3/ 9.76 where Vin is the voltage on the
analogue input.

Frequency reference full scale (connector X6). Unit=rpm, range=+32767, default=3000.
If b40.12=1 and b40.13=1, Pr7 will have the following vaue:

if b42.5=0 Pr7 =Fin xPr4 /500000 (frequency/direction signal)

if b425=1  Pr7=Fin xPr4/125000 (quadrature signd)

where Fin is the frequency on the encoder input.

Internal reference. Unit=rpm, range=+9000, default=0. If b40.12=1 and b40.13=0, Pr7 will
be the same as Prb.

Reserved read-only speed reference. Unit=rpm, range=+9000. If b40.2=1 Pr6 is only
utilised as a speed reference for the control loop. The active operating mode will enter its
speed request in parameter Pr6.

Main reference (read-only parameter). Unit=rpm, range=+9000. If b40.2=0, Pr7 is used as
a reference for the speed control loop. In certain operating modes Pr7 can be used as a
reference for other factors (torque / acceleration). In this case Pr7 is expressed in a suitable
unit.

Acceleration ramp for postive speed values. Unit=gkrpm range=0.002..65.535,
resolution=0.001 s, default=0.002 s. Acceleration for positive speeds required of the motor by
way of the speed reference is interndly limited so that acceleration of 1000 rpm takes Pr8
seconds.

Deceleration ramp for postive speed values. Unit=gkrpm, range=0.002..65.535,
resolution=0.001 s, default=0.002 s. Deceleration for positive speeds required of the motor by
way of the speed reference is internally limited so that deceleration of 1000 rpm takes Pr9
seconds.

Acceleration ramp for negative speed values. Unit=gkrpm, range=0.002..65.535,
resolution=0.001 s, default=0.002 s. Acceleration for negative speeds required of the motor
by way of the speed reference is internaly limited so that accderation of 1000 rpm takes
Pr10 seconds.

Deceleration ramp for negative speed values. Unit=gkrpm, range=0.002..65.535,
resolution=0.001 s, default=0.002 s. Deceleration for negative speeds required of the motor
by way of the speed reference is internally limited so that deceleration of 1000 rpm takes
Pr11 seconds.
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Pr12

Pri13

Pri4

Pri5

Pri6
Pri17

Pri8

Pri9

Pr20

Pr21

Pr22

Pr23

Pr24

Deceleration ramp for limit-switch and <op functions.  Unit=gkrpm,
range=0.002..65.535, resolution=0.001 s, default=0.002 s. Deceleration required of the motor
by the limit-switch and stop functions is interndly limited so deceleration of 1000 rpm takes
Pr12 seconds.

Over speed threshold. Unit=rpm, range=0..+13000, default=3500. If the absolute value for
motor speed exceeds the value entered in Prl13, b41.0 must be=1, otherwise it will be= 0.
High speed threshold. Unit=rpm, range=+13000, default=20. When b40.7=0, if the speed
difference between motor and reference is less than Pr14 and greater than Prl5, b41.1 will
be =1, otherwise it will be = 0. In the case of b40.7=1, if motor speed is less than Pr14 and
higher than Pr15, b41.1 will be =1, otherwise it will be =0.

L ow speed threshold. Unit=rpm, range= 13000, default=20. When b40.7=0, if the speed
difference between motor and reference is less than Prl14 and greater than Prl5, b41.1 will
be =1, otherwise it will be =0. In the case of b40.7=1, if motor speed is less than Pr14 and
higher than Pr15, b41.1 will be =1, otherwise it will be =0.

Integral gain of speed control loop. Range =0...32767, default=120.

Speed control loop damping. Range=0...32767, default=2000. If Prl6 is set to zero Pr17
sets the value for proportiond gain of the speed control loop.

Bandwidth limiter. Unit=512ns, range=0..1000, default=1. Use Prl8 to set the time
constant of a first order filter located on the digital torque demand signal. The filter cut-off
frequency will be: 310/Pr18 Hertz.

Peak current. Unit=%, range=0..100.0%, resolution=0.1%, default=100.0%. Maximum
current that the drive can deliver to the motor expressed as a percentage of drive peak
current. It is good practice to maintain this value to within 3 times the rated motor current.
DC busvoltage. Unit=volt, read-only parameter. Shows the value of DC bus voltage.
Torque limiter, read-only parameter. Unit=%. Can be used by operating modes to restrict
motor torque.

Auxiliary analogue reference. Unit=%. The displayed vaue will be Pr22=Vin*00/9.76.
Resolution is 0.2%.

Alarm code. This code shows the currently active aarm; zero means that no alarms are
active. Consult the table of alarm codes for more details.

Last alarm. This parameter stores the last darm. Pr24 is reset when the alarm reset
command is entered (099.10).

Alarm code Alam
0 no dam

overvoltage

undervoltage

overcurrent

resolver darm

motor overheating

drive overhesting

external darm

auxiliary darm

digita output overcurrent darm

PLC checksum

parameter checksum

OO (N[O |0 [W|IN|F

=
o

[EEY
[H
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Pr25
Pr26

Pr27

Pr28

Pr29
Pr30

Pr31

Pr32

Pr33

Pr34

Pr35

Pr36

Pr37

Pr38

Pr39

29

Code describing installed softwar e ver Sion. Read-only parameter.

Serial line baud-rate code. Default=8. This is the code for programming transmission
speed. For more information consult the section on the serial interface.

Serial line address code. Default=0, possible settings=0..31. For more information consult
the relative section of the manual.

Motor shaft position. Unit=steps, range=0..4095. Read-only parameter that shows the
absolute position of the resolver.

Number of motor poles. Possible settings=2..64, default=8.

Resolver position offset. Default=0; use Pr30 for electronic correction of the mechanical
resolver position.

Operating mode. Default=0. Use Pr31 to select the active operating mode. O indicates no
operating mode.

Rated speed. Unit=rpm, range=0..9000, default=3200. Nomina motor speed. Should be
programmed with the motor speed at which rated voltage corresponds to drive power feeding
voltage reduced by 13%. Consult the formulain section Commissioning the HPD N drive.
Motor rated current. Unit = % of peak current, range = 10.0..50.0 %, resolution = 0.1%
default = 50% for HPD25N, 67% for 35N, 45N, 67N. Enter motor rated current.

Tacho generator emulation output gain. Default=127. Use parameter 34 to ater
analogue output gain in proportion to speed (termina 9 on board X2).

Torque monitor. Unit=% of peak torque, resolution 0.1%. This parameter indicates the
percentage of torque (or current) that the motor is delivering.

Thermal image of motor winding. Unit=% of reference temperature. This read-only
parameter indicates an estimation of the heat on the innermost windings of the motor. If the
value reaches 100.0 %, which is equa to the nomina value, b41.11 switches to 1 so that
current can be limited to the rated value.

Thermal image of braking resistor. Unit=% of nomina temperature. This read-only
parameter indicates an estimation of the heat on the braking resistor. If the value reaches
100.0 % or more, consider using an external braking resistor.

Auxiliary analogue output. Unit=% of 9.76V, default=0, range=+100.0%, resolution 8 hit.
If b40.11 isequd to 1, the auxiliary analogue output will be equa to 976X%r38/100 valts.
Phase correction. This parameter may be used in certain applications with special motors
that are to run aso at constant power. Range +32000, default = 0.
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BINARY PARAMETERS

Binary parameter Pb40 can be read, written and saved. Binary parameter Pb4l provides
information regarding system status. Parameters Pb42 and Pb99 are read/write parameters with save

facility.
b40.0
b40.1

b40.2

b40.3

b40.4

b40.5

b40.6
b40.7

b40.8

b40.9
b40.10

b40.11

b40.12

b40.13

b40.14
b40.15

b41.0

Selecting the first or second speed reference full scale value. Default=0. If set to 0
Pr2 is used to standardise the analogue reference. If set to 1 parameter Pr3 is used.
Activation of algorithm for the suppression of vibration at O rpm. Default=0. Set to 1
to activate the agorithm.

Selecting user/reserved reference. If set to 1 the reserved reference is used in
accordance with the currently active operating mode. If set to zero the reference selected by
b40.0, b40.12 and b40.13. is employed. Default is 0.

Reference freeze. Default=0. If set to 1 the reference will not be updated so that motor
will not follow input reference modifications. If set to zero the reference will follow variation
in the input reference.

L eft limit-switch. Default=0. If set to 1 and the selected reference requires negative speed,
the reference will be forced to zero in accordance with the ramp in Pr12. If set to zero no
type of control is performed.

Right limit-switch. Default=0. If set to 1 and the selected reference requires positive speed,
the reference will be forced to zero in accordance with the ramp set in Pr12. If set to zero no
control |s performed.

Stop function. Default=0. If set to 1 the motor is stopped according to the ramp set in Pr12.
Absolute/r elative speed window selection. Default=0. If set to zero speed windows Pr14
Pr15 b41.1 will operate in relative mode, if set to 1 the speed windows will operate in
absolute mode.

Analogue torque limit. Default=0. If set to 1, Pr22, i.e. auxiliary analogue input, will be
used to limit motor torque.

Softwar e enable. Default=1. If set to zero the drive cannot be started.

Low voltage operation enable. Default=0. If at 1 the inrush current circuit will be
connected each time the drive is disabled, thus permitting rapid increases in power supply
voltage. When the drive is started the inrush current circuit will be connected before the
effective start-up of the power stage. This procedure causes a drive start-up delay of 120mS.
Analogue output selector. Default=0. If set to 0 the analogue output will carry a signal
proportiona to motor torque. If set to 1 it carries a value proportional to Pr38.
Digital/analogue r efer ence selector. Default=0. If set to 0 the analogue input is selected
as the main reference. If set to 1 the reference will be digital and, by means of 40.13, it can
be set for internal or external. If set for an external input, using b42.5 this can be set for
quadrature or frequency/direction.

Internal or frequency reference selector. Default=0. If b40.12=1, b40.13 can be set to 0
to select internal reference, or to 1 to select the frequency input (encoder-in) which, in turn
can be configured as frequency/direction or quadrature signal using b42.5.

Serial communication enable. Default=0. Set this parameter to 1 to enable serial comms.
Reserved. M ust remain on zero.

Over speed. When the absolute motor speed value exceeds the value set in Pr13, b41.0is
on 1, otherwiseitison O.
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b41.1 At speed. With b40.7=0 if the speed difference between motor and reference is lower than
Pr14 and higher than Prl15, b41.1 will be 1, otherwise it will be 0. With b40.7=1, if motor
speed is lower than Pr14 and higher than Pr15, b41.1 will be 1, otherwise it will be 0.
b41.2 Zero speed. If motor speed (Pr0) is zero rpm, b41.2=1, otherwise b41.2=0.
b41.3 Forward. If motor speed (PrO) is positive b41.3=1, otherwise b41.3=0.
b41.4 DriveHealthy. If =1 no darms are present, otherwise =0.
b41.5 Hardware enable status. 1 when hardware enable is set.
b41.6 Temperature pre-alarm. 10 degrees before reaching the maximum temperature of the
power stage, b41.6 isset to 1.
b41.7 External alarm. Alarm for user’s equipment.
b41.8 Auxiliary alarm. Second alarm for user’s equipment.
b41.9 Calibration failed. b41.9=1 indicates that initial calibration of current offsets has terminated
incorrectly.
b41.10 Speed control saturation. b41.10=1 when the speed control loop is delivering maximum
current.
b41.11 12T active. Indicates that Pr36 has reached 100.0 % and therefore the drive is restricting
current to the rated value.
b41.12 Drive enabled.
b41.13 Keypad fault. b41.12=1 if communication between keypad and drive has failed.
b41.14 External operating mode. If set to 1 an externa operating mode is installed.
b41.15 External operating modetimedot. If set to 1 indicates that the external operating mode
is controlled at 2 msintervals otherwise at 512ns.
b42.0 Sdector to configure encoder emulation.
b42.1  Sdector to configure encoder emulation.
b42.2  Sdector to configure encoder emulation.
Pr32 up to 9000 rpm
Pr32 up to 3500 rpm
Pr32upto 875rpm
ENCODER OUT 16384 8192 409% 2048 1024 512 256 128
b42.0 0 1 0 1 0 1 0 1
b42.1 0 0 1 1 0 0 1 1
b42.2 O 0 0O 0 1 1 1 1

the double line indicates encoder resolutions available in the various speed ranges
Default value is 1024

b42.4
b42.5

b42.6

b99.6
b99.7
b99.13
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24V over current. Digita output trip.

Freguency input (board X6). If set to 1 the frequency input is programmed to receive two
phases in quadrature. This is the default. If set to O it is enabled to receive a
frequency/direction type input.

Torque compensation. Default=1. When set to 1 torque compensation is implemented to
improve linearity of response.

Extended menu enable. Default=0. Set to 1 to enable the extended menu.
Security. Default=0. Set to 1 to prevent parameter modification.

pico-PL C status. Default=1. If on 1 the PLC program is run, if on zero the program is not
run and the PLC instructions can be modified if required.
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3.4 Basic commands

To transmit the following commands b99.7 must be on zero. For commands b42.3 and b94.1, b99.6
must be on one.

b42.3 Re-initialise serial line. Command to reinitidise the seria line when the communication
speed (Pr26) has been modified. In any event, the serid line is initidlised when the drive is
started up.

b94.1 Reset main reference offset. This command automaticaly sets parameter Prl in order to
reset any voltage offset on the main analogue reference. This procedure is only possible if the
absolute offset value is less than 200 mV.

b99.9 Current offset calibration request. The command is accepted only if the drive is disabled.
The calibration procedure is executed when the drive is started up.

b99.10 Alarm reset. This command resets Pr23 and Pr24; if the aarm persists it is shown on the
display. The command is not accepted in the presence of checksum errors (Pr23=10, 11); in
this case set default parameters (099.12) and then reset the alarm. If the backup power
supply is present (terminals 8 and 9 on X3), when mains power is restored to the terminas on
X4 you must wait 10 seconds before transmitting the undervoltage alarm reset command and
enabling the drive.

b99.11 Operating mode parameter default values. This command sets current operating
parameters to default values. The command is executed only if b40.2 = 0.

b99.12 Default values. This command sets all parameters to default values and cancels the values
used by the operating modes; it aso sets the pico-PLC program as described in appendix G.
If achecksum alarm is present, Pr23 and Pr24 are set to zero so that the alarm can be reset.
The command is executed only if b99.13 = 0.

b99.14 Save pico-PLC instructions. Saves the pico-PLC program. If an error occurs while
saving, “retry” is shown on display: in this case transmit the command again.

b99.15 Save parameters. Stores al parameters. This command is not possible in the presence of a
checksum error; in this case, set default parameters, reset the alarm and then save the new
parameterisation settings. If an error occurs while saving, “retry” is shown on display: in this
case transmit the command again.

3.5 Calibrating speed loop

IMPORTANT CONCEPTS

SPEED L OOP: the main task of any drive is to control motor speed so that it follows, as faithfully
as possible, the required speed, which is generaly referred to as the REFERENCE.
High fiddlity reproduction of the reference implies that motor speed is identica to reference speed in
dtatic conditions and also that it follows speed requirements closely aso in the case of sudden changes
in the speed reference (dynamic conditions).
To perform this task the drive must be informed of various characteristics of the motor and the
mechanica system to which the motor is coupled; this type of information is set in the
CALIBRATION PARAMETERS.

ERROR: the error refers to the difference between reference speed and motor speed.

32



S.B.C. Elettronica S.p.A. - Engineering Division HPDxxN — High Power User’'s Manual

The error vaue is utilised by the speed control loop to calculate (using calibration parameters) how
much current to supply to the motor.

TORQUE: current flowing through the motor windings is converted into torque which alows the
motor to accelerate and decelerate.

GAIN: in consideration of the typical applications of the HPD N drive, the expresson “gain” in this
section of the manual refersto “ stiffness”.
To understand the concept of stiffness imagine a motor controlled by a drive with speed demand of
zero rpm.
The motor shaft will appear immobile but if we apply torque to the shaft it will rotate through an angle
that depends on the amount of torque applied.
We can then apply the rated torque of the motor and then measure the “stiffness angle”’ in degrees.
The resulting vaue provides an indication of the fiddlity of the drive thus parametrised, dthough it is
clearly not the only fidelity indicator.

WHAT'SNEEDED

To cdlibrate an HPD N drive correctly we recommend using an oscilloscope with memory.
Obvioudy, the technician in charge must be well versed in the use of the instrument.

If it is impossible to use an oscilloscope, we illudrate, at the end of this section of the manud, an
dternative dthough less accurate method.
BEFORE STARTING

Before garting observe figure 1.

Tek Run: 500 5/s Hi Res [Trig2
T

ICh | VTR : ~W T00ms Chi 7

~ 0V 28 Mar 1996
08:40:26

Fig. 1

The graph shows system response to a square wave speed reference. Channel 1 (Chl) is speed
and channd 2 (Ch2) is motor current. The channd 1 oscilloscope probe is connected to termind 9
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of X2 and channd 2 to termind 7 of X2. The V/div scde and the timebase are not mentioned as
they may vary congderably.

CALCULATING Pr16

The value of Pr16 should be caculated before enabling the drive. Prl6 defines system gain. To

convert Prl6 into degrees for rated torque use the formular . — Pr33 g Where & is the stiffness
Pr16

angle. Obvioudy, before the formula can be used Pr33 must be set to motor rated current. To
evauate ac correctly we shdl condder that, if the driven machine transmission is rigid (not flexible)
and there is no transmission backlash, the optima stiffness angle could be around 4 degrees. If the
transmisson is not sufficiently rigid it may be necessary to reduce gain. If motor torque has been
selected to achieve stegp acceleration ramps, while dynamic torque changes in norma operation are
minima, giffness angles of 20, 30 or 40 degrees are acceptable without negatively affecting
performance. If you encounter difficulty in choosing the most appropriate stiffness angle, start from
10 degrees, which is the default value when using a motor with the same rated current as the drive.

Now enter the caculated vaue for Pr16 and start the motor with a square wave reference sgna
(pay attention when setting the reference amplitude and frequency to avoid problems in the case of
limited stroke axes). On the oscilloscope note that the response changes as Prl7 is atered.
Lowering Pr17 will alow you to approach system response as shown in figure 2.

Tek Run: 500 S5/s Hi Res [Trig?]
T.

ICh 1| EPRTRY M T00ms Ch1 # 0V 28 Mar 1996
08:42:16

Fig.2

For higher vaues of Pr17 system response will resemble the Stuation of figure 3 below.
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Tek Run: 500 5/5 Hi Res [Trig4
T

I 1

LJ .....

200V ...... M]OUmSCh]J'OV 28 Mar 1696
08:43:22

Fig.3

The optima vaue of Prl17 can be consdered when system response is as shown in figure 4.

Tek Run: 500 5/s Hi Res Trig?]
T.

E 1
L 2.00 v P RIS B S S ST R M looms Ch] J_ PP I Ov 28 Mar 1996
08:44:37

Fig4

We must therefore obtain approximately 10% overshoot. Make sure that the overshoot is not
followed immediatdy by undershoot.

Once you have st the optima value for Prl7 pay attention to the movement of the motor sheft: if
it moves smoothly without vibration and noise, you can deduce that system calibration procedures
are terminated. Otherwise repest al the previous steps using lower values for Prl6.
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In certain applications you can reduce system acoustic noise levels by raising parameter Pr18 by
afew points. Fig.5 shows that the optimal system response is accompanied by a current fluctuation
that can generate acoustic noise and mechanicd vibration; increasing Prl8 to the vaue 3 will improve

this condition sgnificantly (fig. 6).

Tek Run: 500 5/s Sample |GFE
T

0V 28 Mar 1996
08:46:27

. PEETEEE EPEETEEE PR TP R

Fig.6

0V 28 Mmar 1996
08:47:40

If the driven mechanical system is prone to oscillation, we recommend using very low vaues for
Pr16; in this configuration the HPD N drive will smooth out motor torque requests to prevent the
creation of mechanical oscillation. Figure 7 shows this type of configuration.

36



S.B.C. Elettronica S.p.A. - Engineering Division HPDxxN — High Power User’'s Manual

Tek Run: 250 5/s Hi Res Trig?]
T.

E 1
m Soomv PR R ST ST ST ST S ST ST ST ST T TR M 200ms Ch] J_ PR I Ov 28 Mar ]ggﬁ
08:50:13

Fig.7

CALIBRATION WITHOUT INSTRUMENTS
If an oscilloscope is not available, proceed as follows:

A) Cdculate the vaue of Pr16 as described earlier.
B) Cdculate Pr17 usng the following formula

135.41xPr16xJ,,,

Pri7= 1488><\/

where: Jo, istota inertia (motor + load) in kgm?2
Nmue IS available torque with pesk current of the system

C) Endble the drive and, moving the axis with an externa control change Prl7 to seek the vdue at

which the axis moves as required.

If the resulting cdibration is unsatisfactory, repesat the procedure with lower vaues for Prl6 or

setting Prl8 as described earlier.

Note: the theoretical value of Pr.18 is:

Pri8=017 x@

Prl6

If the result is <1, you would set 1.
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3.6 Operating modes

Operating modes are sdected by means of parameter Pr31, whose default value is 0. Each
operating mode commands a speed |oop by means of parameter Pr6 and can limit motor torque with
parameter Pr21 (see block diagrams). Speed control uses Pr7 or Pr6 as a reference depending on
the value of b40.2. Before changing Pr31, b40.2 must be set to O to prevent undesired motor
movement; it is now possible to set Pr31 to the vaue of the chosen operating mode and load default
parameters by means of parameter b99.11. The operating mode will be enabled by setting b40.2 to
1.

3.6.1 Torque control

This operating mode (1) does not perform “classc” torque control because the speed loop
remains active to monitor limit speed; the torque reference is the main reference Pr7. To set torque
control first program the speed loop to create a stable system. Now set Pr2=1000 (10 V = 100.0 %
torque) b40.0=0 & b40.12=0; b40.2=1 to program the reserved reference, Pr31=1 to enable the
operating mode and Pr50 for maximum speed.

PARAMETERS FOR OPERATING MODE 1

Pro0 Maximum speed. Unit=rpm, default=3000, range=0..9000. This parameter makes it
possible to limit maximum absolute motor speed during torque control operation.

3.6.2 Acceleration control

Instead of performing closed |oop acceleration control, this mode (2) uses main reference Pr7 for
dynamic modulation of the ramps. To program anaogue acceleration control the first requirement is
a stable speed loop. When this is present set Pr2=ACC / 3.2 where ACC is acceleration in rad/s?
required with a 10V reference signa, b40.0 = 0, b40.12 = 0, b40.2 = 1 and Pr31 = 2. Maximum
speed must be programmed in Pr50.

PARAMETERS FOR OPERATING MODE 2

Pr50  Maximum speed. Unit=rpm, default=3000, range=0..9000. This parameter makes it
possble to limit maximum absolute motor speed during operation with acceleration
reference.

Pr55  Acceleration/deceleration ramp, read-only parameter. Unit=g/krpm, range=2..30000,
resolution=1 thousandth of a second.

Pr60:61 Reserved.

Pr62:63 Resarved.
Pr66:67 Reserved.
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3.6.3 Maintenance and commissioning

This operating mode is designed to assist technica personnd during commissioning.

Mode 8 provides various tests to check drive wiring. It's also possible to move the move the
shaft manualy by means of P50, b70.1 and b70.2 or usng the interna profile generator, which
amplifies gpeed control loop set-up and ensures that there is no overrun on the programmed
movement. Programming parameters for generating internd profiles are: speed, motor revolutions,
garting podition and interval, in seconds, between forward and reverse movement.

To perform the wiring test the motor must be disconnected from dl loads, including inertia loads;
disable the drive via software (b40.9=0), Pr30 must be zero, enable the drive via hardware and set
b70.3=1. The drive will now execute the test routine. When terminated (b70.3=0), the error code in
Pr56 can be displayed after setting Pr57=0.

Error codes:
0 no error
1 test not executed
2 motor phase sequence and resolver direction incompatible
3 number of motor poles and Pr29 incompatible
4 resolver phase error
5 Pr30 vaue not zero

99 procedure aborted
By sdtting the various vaues in Pr57 you can get other useful information for ingtalation and
maintenance (see table in block diagrams).

PARAMETERS FOR OPERATING MODE 8

Pr50  Manual speed. Unit=rpm, default=100. This speed vaue is used for manua movements
executed using b70.1 , b70.2 with b70.0=0 and b40.2=1.

Pr51  Profile execution speed. Unit=rpm, default=1000. This is the speed a which the
trapezoida profile is executed.

Pr52  Distance. Unit=revolutions, default=30. This is the number of revolutions of the motor
shaft that must be performed during generation of the profile.

Pr53  Sarting point. Default=1. If set to 1, at gart profile (b70.0) the motor will start rotating
and execute Pr52 revolutions with poditive speed. If set to 2 the motor will start rotating
and execute Pr52 / 2 revolutions with positive speed. If you set 3 the motor will tart and
execute Pr52 revolutions at negative speed.

Pr54  Pause. Unit= tenths of a second, default=1. During execution of the profile the drive stops
between pogitive speed movement and negative speed movement for an interva of Pr54 at
Zero rpm.

Pr55  Deviation factor. During execution of the profile, assuming the same value of Prl6 the
optima vaue of Pr17 can be achieved by minimising the value of Pr55.

Pr56  Value. Returnsinformation requested with Pr57.

Pr57  Information request. This parameter serves to query the drive. A table of queries is
shown in the block diagram of operating mode 8.

Pr58  Reserved.

Pr59  Reserved.
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Pr60:61 Reserved.

Pr62:63 Reserved.

Pr64:65 Reserved.

Pr66:67 Reserved.

Pr68:69 Reserved.

b70.0 Start profile. Set 1 to execute the programmed profile. Remember to set b40.2=1 to
effectively switch the speed reference to the control loop.

b70.1 Manual forward speed. If a 1 with b70.0=0 and b40.2=1, the shaft will rotate at the
speed programmed in Pr50.

b70.2 Manual reverse speed. If a 1 with b70.0=0 and b40.2=1, the shaft will rotate at the
gpeed programmed in Pr50 but in the opposte direction.

b70.3  Wiring test. When you set this command the drive performs a test procedure and returns
the result as an error code that can be viewed using parameters Pr56 and Pr57. Before
entering this command, make sure the motor is disconnected from dl loads, even pure
inertialoads. Also ensure that b40.9=0.

b70.4 Reserved.

b70.5 Vibration test. If none of the above functions is active, you can st this bit to one to
evauate the vibration of the motor shaft, incrementing parameter Pré4 in absolute terms by
a vaue proportiond to the vibration detected. The user is respongible for evauating Pré4
and bringing it to zero in relation to the gppropriate time interval.

b70.6 Reserved.

b70.7 Reserved.

b70.8 Reserved.

3.6.4 Positioner

Operating mode 9 executes a Smple trapezoida profile. For this profile the user must define
accderation with Pr51, steady time rpm with Pr52 and displacement using the pair of long format
parameters Pr64 and Pre5. At each profile execution command, b70.8, the motor executes Pr64:65
steps (one motor revolution is equivalent to 4096 steps). The parameters of a trapezoida profile
cannot be changed during execution (b70.7=1), except Pr64:65. In the block diagram note the four
different reset types, the availability of servo-error indication and the possbility of using space
control with or without feed forward. The incrementa position must be adways postive and
movement direction must be sdected with parameter b70.1. Displacement can be defined using the
drive frequency input. Additiona features are available usng the interna PLC.

Note that the profile execution command is not generated on a congant time base (profile
caculation may reguire more than 2 milliseconds).

PARAMETERS FOR OPERATING MODE 9

Pr50  Pulse input multiplication factor K. Default=1. If b70.9=1 frequency/direction input
pulses are multiplied by Pr50 and the result is added to Pr64:65. The frequency input
direction 9gnd must be forced to afixed level (logica 0). Refer to the chapter Frequency
input connection for the connection diagrams.

Pr51  Accderation time. Unit=gkrpm, range=0.002..30.000, resolution=0.001 sec,
default=0.002 S. Acceleration ramp for positioning profile.
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Pr52

Pr53
Pr54
Pr55
Pr56

Pr57
Pr58
Pr59

Rpm at speed. Unit=rpm, default=1000. Steady state speed used during generation of the
positioning prafile.

Reserved.

Reserved.

Reserved.

Servo-error window. Unit=steps, default=100. If the pogition error as an absolute vaue
exceeds the value st in Pr56, b70.5 is set to 1. If b70.5 is utilised it must be reset by the
user following servo errors. This can be achieved, for example, by the PLC program.
Postion controller proportional gain. Default=100, range 0..32000.

Reserved.

Reserved.

Pr60:61 Position controller reference. Unit=steps.
Pr62:63 Motor position. Unit=steps, 4096 steps per revolution.
Pr64:65 Incremental position. Unit=steps. On receipt of the profile request, b70.8, the motor will

execute Pr64:65 stepsin the direction set in b70.4.

Pr66:67 Reserved. Cannot be used during profile generation.
Pr68:69 Reserved. Cannot be used during profile generation.

b70.2

b70.4

b70.5

b70.6
b70.7
b70.8
b70.9
b70.10
b70.11
b70.12

b70.14
b70.15

Reset incremental position. Resets Pr64:65. This command is usgful when the
incrementd vaue is programmed on the frequency input.

Forwar d/Rever se. When the start profile command is transmitted (b70.8) if b70.4=0 the
motor will execute Pr64:65 steps in the pogitive speed direction. If b70.4=1 it will execute
the same number of stepsin the negeative speed direction.

Servoerror. b70.5is st to 1 if the absolute vaue of the podition error is greater than the
vaue st in Pr56. If utilised, b70.5 must be reset by the user, eg. using the PLC program,
following servo-errors.

Feed-forward enable. Default=0. If set to 1 feed-forward is enabled on the position
controller.

Profile in execution. B70.7=1 indicates that the drive is executing a postioning profile.
Start profile. To sart pogtioning.

Enable frequency input. Default=0. If st to 1, Pr64:65 can be st on the frequency
input.

Reset type 1. Resets motor and reference position. This command is only accepted when
no profileisin execution.

Reset type 2 Command to set motor and reference postion to equa the absolute
position of the shaft. Accepted only when no profileisin execution.

Reset type 3. Command to set the reference equa to the motor position. Accepted only
when no profileisin execution.

Reserved.

Reserved.

3.6.5 Digital locking

Operating mode 10 is a tracking function referred to a frequency input sgna (connector X6) set
as an encoder sgnd with b42.5=1; the encoder sgnd is counted on dl A and B sgna switching
fronts. The motor position counter increases by 4096 steps each revolution. The ratio between
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master and dave can be entered usng parameters Pr51 and Pr53. You can dso sdect the ramp to
utilise during catch or release cycles (Pr52), add dip speed (Pr58) and limit speed demands of the
proportiond part of the loop (Pr50). Further information available master and dave locked and
servo-error. Using Pr52, the main ramps and the internal PLC makes it possible to program various
different catch and release modes with or without phase recuperation. Refer to Frequency input
connection chapter for connection diagrams.

PARAMETERS FOR OPERATING MODE 10

Pr50  Maximum speed. Unit=rpm, default=200, range =0..9000. This parameter makes it
possible to limit maximum speed of the motor; it can be used to limit speed during a catch
on fly cycle or during sudden speed changes (see Pr58).

Pr51  Reference multiplication factor. Default=1, range =-32000..+32000. This parameter,
together with Pr53, makes it possible to set the required ratio for the input reference
frequency.

Pr52  Acceleration/deceleration ramp. Unit=gkrpm, default=500, range=0..30000,
resolution=1 thousandth of a second. The accel eration/decd eration demanded of the motor
can be restricted so that a speed decrease or increase of 1000 rpm takes Pr52 thousandths
of asecond; this function is useful during catch on fly cycles.

Pr53  Reference division factor. Default=1, range=-32000..+32000. This parameter together
with Prb1 makes it possible to set the required ratio for the input reference frequency.

Pr54  Reserved.

Pr55  Required speed. Unit=rpm Read-only parameter. Shows the input reference frequency
converted into rpm

Pr56  Servo-error window. Unit=steps, default=100. If the absolute value of the pogtion error
exceeds the value set in Pr56, b70.5 isset to 1. If utilised, b70.5 must be reset by the user,
e.g. by the PLC program, following servo-errors.

Pr57  Pogtion controller proportional gain. Default=100, range 0..32000.

Pr58  Slip speed.

Pr59  Reserved.

Pr60:61 Position controller reference. Unit=steps.

Pr62:63 Motor position. Unit=steps, 4096 steps per revolution.

Pr64:65 Reserved.

Pr66:67 Reserved.

Pr68:69 Reserved.

b70.2 Digital locking engaged. During locking with ramp (Pr52) other than zero, this bit
indicates the termination of the trangtiona phase.

b70.3 Enable position. Default=0. During unlocking b70.3=1 enable position with Pr61:60.

b70.5 Servo-error. b70.5is st to 1 if the absolute vaue of the position error exceeds the vaue
st in. If utilised, b70.5 must be reset by the user, eg. by the PLC program, following
SErVo-errors.

b70.6 Feed-forward. Default=1. If set to 1 feed-forward is enabled on the position controller.

b70.8 Axislock/release. With this bit you can lock (=1) or release (=0) the axis from the input
encoder reference.

b70.9 Reserved.

b70.10 Reset type 1. Resats motor and reference position. Implemented only with b70.8=0.

b70.15 Reserved.
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3.6.6 Stepper motor emulation

This mode emulates the operation of a stepper motor: each pulse received on the frequency input
(termind board X6 channd A=frequency, channd B=direction) is multiplied by Pr51 and the result is
added to the reference position. The frequency input must be programmed as a direction/sign sgna
by setting b42.5=0. Just asin dl other operating modesiit is possble to enable feed forward, limit the
action of the proportiona part, obtain servo-error indication and sdlect the most suitable type of
reset. Note that the frequency count occurs on the negative front of the signal and changes of the
direction sgna must be made at leest 1 5 before the negative frequency front. Unlike stepper
motors, in this case there is no risk of step loss. Refer to Frequency input connection chapter for
the connection diagrams.

PARAMETERS FOR OPERATING MODE 11

Pr50  Maximum speed. Unit=rpm, default=3000, range=0..9000. This parameter makes it
possible to limit maximum motor speed.

Pr51  Reference multiplication factor. Default=1, range=-0..+4096. This parameter allows
you to set the required multiplication ratio for input reference frequency.

Pr54  Reserved.

Pr56  Servo-error window. Unit=gteps, default=100. If the absolute position error is greater
than the value in Pr56, b70.5 is set to 1. If utilised, b70.5 must be reset by the user, eg. by
the PL.C program, following servo-errors.

Pr57  Pogtion control loop proportional gain. Default=100, range 0..32000.

Pr60:61 Postion control loop reference. Unit=gteps.

Pr62:63 Motor position. Unit=steps, 4096 steps per revolution.

Pr64:65 Reserved.

b70.5 Servo-error. b70.5 is set to 1 if the absolute pogition error is grester than the vaue in
Pr56. If utilised, b70.5 must be reset by the user, eg. by the PLC program, following
SErVo-€efrors.

b70.6 Feed-forward enable. Default=0. If set to 1 feed-forward is enabled on the postion
controller.

b70.8 Axislock/release. With this bit you can lock (=1) or release (=0) the axis from the input
encoder reference.

b70.9 Reserved.

b70.10 Reset type 1. Thiscommand resets motor and reference position.

b70.11 Reset type 2. Sets motor and reference position equa to the absolute shaft position.

b70.12 Reset type 3. Setsthe reference equal to the motor position.
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3.6.7 Spindle orientation

When this mode (12) is selected it becomes operational when b40.2=1. The motor reaches the
gpeed in Pr50 on the rampsin Pr52. It now spins a constant speed until it reaches the pogition setin
Pr54; a this point the position loop is closed.

PARAMETERS FOR OPERATING MODE 12

Pr50

Pr51
Pr52

Pr53
Pr54

Pr56

Pr57
Pr58
Pr59
b70.5

Maximum speed during spindle orientation. Unit=rpm, default=200, range=0..500.
This parameter makes it possible to limit maximum motor speed during spindle orientation.
Reserved.

Deceleration ramp. Unit=gkrpm, default=500, range=2..30000, resolution=1 thousandth
of a second. When the spindle orientation command is set (b40.2=1) deceleration required
of the motor can be limited by this parameter so that a change of 1000 rpm takes Pr52
thousandths of a second.

Reserved.

Motor shaft position for spindle orientation. Unit=steps, default=0, range=0..4095.
One revolution of the motor shaft corresponds to 4096 steps.

Servo-error window. Unit=gteps, default=100. If the absolute postion error is greater
than the value set in Pr56, b70.5isset to 1.

Position control loop proportional gain. Default=100, range = 0..32000.

Reserved.

Reserved.

Servo-error. b70.5 is sat to 1 if the absolute postion error is greater than the value in
Pr56, otherwise it is set to zero.

3.7 Block diagrams

The main block diagram provides a graphic description of how to use the drive. Each rectangular
block represents one or more read/write parameters, each rhomboid shape represents read-only
parameters. In the diagram there are other functional blocks such as: grester than..., equd to, the
smalest among..., logicad and/or; we have used standard symbols for al these blocks. Binary
parameters are shown as switches and the position depicted is the default vaue.
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Read/write parameter PrX

A =vdueof PrX

Read/write parameter PrX

B = vaue according to values of A and PrX
Read-only parameter

PrX isvaue of A (can dso be binary)
Read/write bit parameter

switch pogition shows bx.y=0

Vaue of bit parameter bx.y setsthe switch

If A issmdler than B, C =1 (true); otherwise C = 0 (false)

Thevdue of Gisthelower vdueamongABCD Eand F

C=1onlywhen A =1andB =1; otherwiseC=0

IfAorBael C=1
otherwiseC =0

vaues from hardware

valuesto hardware

Vdue of A isconverted to B. E.g,, if the triangle symbol contains A/D,

the analogue vaue of A is converted into the digital value B

Maximum vaue of A isPrX
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offset

full scale
ref. 1

full scale
ref. 2

max fq ref.

reserved reference

main ref.

6

Param. DESCRIPTION R/IW
Pr 25 SOFTWARE RELEASE N
Pr26 BAUD RATE Y
Pr27 SERIAL LINK ADDRESS Y
Pr28 SHAFT POSITION N
Pr29 MOTOR POLES Y
Pr 30 RES. PHASE SHIFT Y
Pr31 OPERATING MODE Y
Pr32 RATED SPEED Y
Pr 36 12T ACCUMOLATOR N
Pr37 BRAKE RESISTOR USE N
Pr 20 DC BUS VOLTAGE N
Pr39 PHASE ADVANCE Y
Pr34 GAIN FOR TACHO
B42.0
B42.1 ENCODER OUT RESOL. Y
B42.2
B42.5 QUADRATURE / FD Y
B41.14 EXTERNAL OPM N
B41.15 |: FLAGS
B41.6 PRE ALARM N
B40.1 VIBRATION STOP. Y
B40.10 LOW VOLTAGE OP. Y

left-sw

right-sw

stop

HPDxxN — High Power

b40.6

ramps values

Pr 8
Pr 9

Pr 10
Pri1

User’s Manual

HIGH PERFORMANCE DRIVE
MAIN BLOCK DIAGRAM

torque demand

over

rated current

over speed

high

Pri4

b 41.0

9

at speed

low

Pri5

band-width
speed control limitator Pr 35
Pri6 ~—~— or 16 torque
Pri17 r demand
user current limit < :
b40.11
IE analog out
thermal image limit
motor speed

)

Pr 38

Vout aux

!
!
|
1

Pr33 :
|

i
I
<

reserved current limit

b40.8

trip code

<ez>

aux reference

present last

drive enabled

s>

over voltage
under voltage

over current

resolver break
motor over temp. hardware
power stage over temp p— @ enable
ternal trip @
aux. trip
output short circuit software
PLC check-sum enable
PAR. check-sum
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REFERENCE SELECTION
offset
Pri full scale main ref.
I ref. 1
Pr 2 W 0
L ramps values

Pr 3 S\
S/H
full scale b40.12 < Pr 8
ref. 2 I Pr 9 4>
b40.2 b40.3 Pr 10

max fq ref.

internal reference

Pr 5 b40.13

reserved reference

Pr 6

TORQUE CONTROL
OPERATING MODE

reserved reference

Pr7

main ref

reserved
current limit
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ACCELERATION CONTROL
OPERATING MODE

ramps

reserved reference

@

main ref

MAINTENANCE & COMMISSIONING
T OPERATING MODE

T <>

reserved
reference

manual speed

wiring test selector pos.

b70.3 Pr 57

error code

b70.0

'S
|

# motor poles
resolver phase

start/stop

value

| reference input

@ | Pr 51 | | Pr 52 | Pr 53 | | Pr 54 | aux analog input

digital input status 1
err. std dev.  test speed test stroke starting point delay

olulslwlv]lrlo

digital input status 2
encoder in counter

o | ol ~

bus voltage
offset compensation U

=
o

offset compensation V
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TRAPEZOIDAL POSITIONER
OPERATING MODE

in progress

<>

profile generator feed

forward

Servo error

servo error
window

ramps steady time target position
speed
b70.8
reverse/forward profile on

pulses
Pr 65:Pr 64 O
s

incremental

position steps for pulse

master speed

+
Pr 61:Pr60 m

Pr 63:Pr62

motor position

proportional reserved
gain + reference
+
Pr57 O Pré
reset 1

target position = motor position = 0

target position = motor position = shaft position

reset 2

reset 3

—
—
—

target position = motor position

incremental position Pr 65:Pr 64 = 0

reset 4

DIGITAL LOCK
OPERATING MODE

O— <

ratio a ==/
encoder locked
master prs1 BN — Lsmos
o708 L Prsz |
Pr53
ramp feed
forward
proportional
gain +
+ ~— +
Pr 61:Pr60 m Pr57 U/ Pré6

target position

reserved reference

max regulator
speed

slip X
speed Pr 63:Pr62
motor position
reset 1

j target position = motor position = 0
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STEPPER LIKE
OPERATING MODE

feed forward

dt b70.6

servo error

b70.5 ‘

window
K mul Servo error
opulses input )
Pr51 proportional
gain +
+) ~— 4+
Pr 61:Pr60 Pr 57 U/ Pré
reserved reference
target position
Pr 63:Pr62

max regulator
speed

motor position
reset 1

j target position = motor position = 0
j target position = motor position = shaft position

reset 2

j target position = motor position

reset 3

SPINDLE ORIENTATION
OPERATING MODE

ramps

‘ oriented
window
not oriented
proportional
gain
+
Pr54 m Pr57
- 1
target position
: i reserved reference
max regulator | Pr 50 Pr 52 !
speed !
1
1
|

<

motor
speed 0

shaft position



S.B.C. Elettronica S.p.A. - Engineering Division HPDxxN — High Power User’'s Manual

3.8 Digital input and output programming

3.8.1 Pico-PLC

The internal pico-PLC makes it possble to connect peripherd systems (inputs/outputs) to the
parametric syslem of the HPD N drive. The PLC can be used to copy a digita input into a bit
parameter, copy a bit parameter into a digita output and perform mathematica and boolean
cdculaions. The PLC program must be entered as alist of ingructions from the keypad; aternatively
the PLC can be programmed with the ladder diagram system using a PC on the serid line with an
interface such as Pcbrush. Default parameterisation (b99.12) provides a PLC program (see
gppendix G) designed to fill the requirements of the broadest possble range of gpplications,
thereforeit is not necessary to reprogram the PLC in the mgority of cases.

Main features of the PLC:

Program steps 64

scan time 6.144 mS
timers 2
ingtructions 15

stack depth 1
mathematic oper ations 16/ 32 bits
fast inputs (fast copy) 3- (512 me)

PLC PARAMETERS

Pr71  Constant value = -1. Double word.

Pr72  Congtant value = 0. Double word.

Pr73  Constant value = 1. Double word.

Pr74  Congtant value = 2. Double word.

Pr75  Constant value = 10. Double word.

Pr76  Constant value = 100. Double word.

Pr77  Constant value = 1000. Double word.

Pr78  Constant value = 1024. Double word.

Pr79  Constant value = 4096. Double word.

Pr80  Freeparameter. Parameter with save facility at user’s disposal (word).

Pr81  Freeparameter. Parameter with save facility a user’sdisposal (word).

Pr82  Freeparameter. Parameter with save facility at user’s disposal (word).

Pr83  Freeparameter. Parameter with save facility a user’sdisposal (word).

Pr84  Freeparameter. Parameter with save facility at user’s disposal (word).

Pr85  Freeparameter. Parameter with save facility a user’sdisposal (word).

Pr86  Freeparameter. Parameter with save facility at user’s disposal (word).

Pr87  Freeparameter. Parameter with save facility a user’sdisposal (word).

Pr88  Freeparameter. Parameter with save facility at user’s disposal (word).

Pr89  Freeparameter. Parameter with save facility a user’sdisposal (word).

b90.X Digital input X gatus. If X is greater than 7, parameter with save facility at user’'s
disposa (b90.0 = drive enable).
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b91.Y Digital input Y gatus. If Y is greater than 7, parameter with save facility a user's
disposal. Parameter Pb91 is not saved a power up and is definitely at zero.

Pro2  Firg PLC timer. Every 6.144 mSif Pr92 is not a 0 the timer is decreased, if set to zero
b99.0isset at 1.

Pro3  Second PLC timer. Every 6.144 mS if Pr93 is not a O the timer is decreased, if set to
zerob99.1issetto 1.

b94.0 Forces a double word formatted operation. When the drive is powered up this
parameter is on zero. If it is on one, the first mathematica operation of the pico-PLC is
executed setting the three operands as double word type; after the operation is executed
b94.0 is automaticaly st to zero.
If Pr60..Pr68 are utilised, double word formatting is automatic (see text).

b94.5 Disablesthefirs fast input (b94.5=0). Set to zero at power-up.

b94.6 Disablesthe second fast input (b94.6=0). Set to zero at power-up.

b94.7 Disablesthethird fast input (b94.7=0). Set to zero at power-up.

b99.0 First timer status. At 1if Pr92=0

b99.1  Second timer status. At 1if Pr93=0

b99.2 At lif theresult of thelast PLC operaion is negative.

b99.3 At 1if theresult of the last PLC operation is zero.

b99.13 PLC gatus. Default=1. If set to 1 the PLC program is executed, if on zero the program is
not executed and modification of PLC ingructions is enabled.
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PLC INSTRUCTIONS

Pa.y

FHF LD
—/tH—  LbN
E? OuT
P% OUTN
—(Ceer —
Pay SET
RST RES
Pay AND
— -
Pj ANDN
——FPJ OR
ORN
p_lii ADD
suB
N MUL
—(ov —
—(ew — DIV
FII\; END
FIN

OPERATIONAL DESCRIPTION

Pay
Pay
Pay
Pay
Pay
Pa,y
Pay
Pay
Pay
Pay
Pa, Pb, Pc
Pa, Pb, Pc
Pa, Pb, Pc

Pa, Pb, Pc

y, 0/1

HPDxxN — High Power User’'s Manual

load bit y of parameter Pain the stack

load inverted bit y of parameter Pain the stack

st bit y of parameter Pato the value loaded in the stack
st bit y of parameter Pato the stack value and invert it

if gack isat 1, set bit y of parameter Pato 1

if tack isat 1, set bit y of parameter Pato zero

the bit loaded into the stack assumes the result of the logica
AND operation between itsdf and bit y of parameter Pa

the stack bit assumes the result of the logicd AND between
itsedf and inverted bit y of parameter Pa

the bit loaded into the stack assumes the result of the OR
between itsdlf and bit y of parameter Pa

the stack bit assumes the result of the OR between itsdlf and
inverted bit y of parameter Pa

if stack bit is a 1, parameter sum operation IS executed,
therefore: Pc = Pa+ Pb

if stack bit is a 1, subtraction operaion is executed on
parameters, therefore: Pc = Pa- Pb

if gack bit is a 1, multiplication operation is executed on
parameters, therefore: Pc = Pa xPb

if stack bit is a 1, divison operation is executed on the
parameters, therefore: Pc = Pa/ Pb

program end

fast scanning input

The pico-PLC program is scanned every 6.144 msec; at each sampling first the inputs are read,
then the two timers are updated (Pr92 Pro3 b99.0 and b99.1), the user program is scanned, and
findly the outputs are updated. Therefore, reading of the inputs and output updates can deviate
temporally by up to 6.144 mS with respect to the physical event.

All pico-PLC ingructions with the exception of mathematica ingtructions, operate on single bits;
moreover, available stack depth isasingle bit.

Ingtruction LD (LDN) loads the bit defined as operand into the stack, while al other logica
ingtructions operate on the stack. Mathematical operations are executed only if the stack bitisat 1.

The following logic operations truth tables are provided for the user’s convenience:

gl
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logical AND operations logical OR operations
bit A bit B result bit A bit B result

0 0 0 0 0 0

0 1 0 0 1 1

1 0 0 1 0 1

1 1 1 1 1 1

The relative inverted ANDN and ORN operations follow the same logic, except they use the
inverted value of the specified bit.

There are 8 bits with save facility from b90.8 to b90.15 reserved for the PLC; a further 8 bits
from b91.8 to b91.15 are available for the PLC; these are not stored and are ways at zero at drive
power-up.

Also 10 word parameters are reserved, specificaly from Pr80 to Pr89 with save facility and
option for use as 5 double word parameters. For mathematical operations the pico-PLC has 9
condants avallable, from Pr71 to Pr79 sdected from those that are most frequently utilised in
standard applications.

When using mathematicd indructions (ADD, SUB, MUL, DIV) note that operators are assumed
as words with their relative signs. If a double word operation is necessary, parameter b94.0 must be
st to 1 before the operation; after the operation the PLC will automaticaly set the bit to zero.
Parameters Pr60...Pr69 are considered as double words so an operation like [ADD 71 72 64] will
write the result -1 in the double word Pr64:65 without having to set b94.0=1 before the operation. If
Pr80=-1 and Pr81=0, the operation [ADD 80 72 64] will have the result Pr64:65=-1, while the
same operation performed with b94.0=1 will assume Pr81 as the high part of the double word
Pr80:81 so the result will be Pr64.65=65535. In the first case, therefore, operands other than
Pr60...Pr69 will be treated as words, while in the second case they will be trested as double words.

Note that in mathematical operations on double words, operands and results are defined as
follows the operand parameter defines the least Sgnificant part while the most sgnificant part is
represented by the word with the next serial address (see chapter Serial addresses and parameter
lengths). Parameters from Pr50 to Pr69 and from Pr80 to Pr89 are successive.

At the completion of each mathematical operation b99.2 is set to O if the result is positive, and to
1 if the result is negative; likewise, 199.3=0 if the result is zero and b99.3=1 if it is different from
zero. These settings remain valid until the next mathematica operation is performed (the operetion is
executed only if the stack bit is equa to one). A mathematical operation can be performed, setting
the result in one of the constant parameters (Pr71...Pr79) in order to set bits b99.2 and b99.3.

In the case of the DIV operation, if it is executed on a double word the most significant part of the
result contains the rest of the division, i.e. if you set b94.0=1 and perform [DIV 79 77 80] the result
will be Pr80=4 and Pr81=96.

Note that parameters Pr23, Pr24, Pr25, Pr26, Pr27, Pr29, Pr31 and Pr34 are bytes like Pb42
and Pb%4; therefore, these parameters cannot be used for mathematica operations, logica
operations must be used to ater their values.

FIN ingtruction. Three ingructions are provided for high speed input acquistion: in this case the
scan is executed at 512 (normd scanning is 6.144mS). If used, FIN ingtructions must be the first
PLC ingructions. Thefirst FIN ingtruction copies digita input 1 into bit y of parameter Pb40 (second
operand=0) or Pb70 (second operand =1). The second FIN instruction copies digita input 2 into bit
y of parameter Pb40 (second operand=0) or Pb70 (second operand=1). The third FIN instruction
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copies digitd input 3 into bit y of parameter Pb40 (second operand=0) or Pb70 (second
operand=1). If the second operand is added to value 2, before the input is copied it will be inverted.
If a FIN ingruction is included a any other postion in the program it will have no effect. FIN
instructions can be enabled/disabled for each FIN: 1st FIN enabled if b94.5=0; 2nd FIN enabled if
b94.6=0; 3rd FIN enabled if b94.7=0.

A FIN ingtruction in the PLC program after the firgt three ingtructions or after any other type of
ingruction will dways be ignored.

There are two timers Pr92 and Pro3 at the disposa of the user. To use the firgt timer smply load
the time in terms of number of samplings (6.144 mS) in parameter Pro2: for example Pr92=100 is
equivaent to 614 milliseconds. Pr92 automatically decreases through time, bit b99.0 remains on zero
until the timer interval has eapsed; when Pro2=0 then b99.0=1. The same functiondity appliesto the
second timer regarding parameter Pr93 and bit b99.1. Ensure that Pro2 Pr93 b99.0 and b99.1 are
refreshed only after the first pico-PLC program scan.

The maximum number of indructions is 64 including the END ingruction. Note that mathematica
operations occupy the space of two logica operations so when they are used the maximum number
of indructions avallable is decreased accordingly.

The PLC program must dways be terminated with an END ingtruction.

The pico-PLC program can be edited on a PC (see Programming with Pcbrush) or directly
from the keypad. In this latter case, to facilitate procedures, when you need to delete an ingtruction,
sdect it and then press [M] to display the type of ingruction; now keep [M] pressed and
smultaneoudy press [-]; when both keys are released the ingtruction will be deeted. On the
contrary, in order to add an instruction after In06 for example, salect the next ingtruction In07, press
[M] to display the type of ingtruction; now keep [M] pressed and press [+] Smultaneoudy; when
both keys are released an FIN ingtruction will be inserted. In this latter procedure make sure that the
indructions in the program are no more than the maximum number or you will lose the last ong(s).
The pico-PLC program can be edited or atered only when the PLC isin stop status (099.13=0).
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3.8.2 Examples and applications

The fallowing examples illugtrate possible functiondities obtained by suitable programming of the
HPD N pico-PLC. The suggested solutions offer the possibility of reducing the components required
to build the machine or part of the machine while, in many cases, aso cutting the overdl cost of the
goplication. Note that the pico-PLC scanning time is 6.144 msec and the maximum number of
indructions is 64; moreover, the PLC is designed principaly to manage the drive' s digitd inputs and
outputs.

In addition to a concise description of the gpplication, the examples show the settings required for
HPD N parameters and the pico-PLC program. The program is shown in ladder diagrams and
indruction ligings.

Example 1: two inputs for on/off functions

T 917 >~ LD  90.1 digital input 1 sets bit b91.2 to on
|1 I / OR 91.2 digital input 2 sets bit b91.2 to off
a12 ANDN 90.2
R OUT 912

Example 2: changing a parameter value with the up/down keys

90.1 99.0 057305
_{ | | | LD 091 digital input 1 in high status increases
! I = AND 99.0 parameter Pr5 by one unit every 614
927692 ADD 05.73.05 msec
ADD ADD 92.76.92
90.2 99.0 057105
_{ I | | oo LD  90.2 digital input 2 in high status decreases
! | AND 99.0 parameter Pr5 by one unit every 614
927692 ADD 05.71.05 msec
ADD ADD 92.76.92

Example 3: command on positive front of a digital input

%01 9010 708 LD 90.1 digitd input 1 sets bit b70.8 just once
| | | et ANDN 90.10 when the signal changes from low to
|1 I .

SET 70.8 high
T ~ LD  90.1
|1 / OuT 90.10
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Example 4: filtered digital input at 60 msec

%01 %010 72759 LD  90.1 if digital input 1 is low, load 60 msec on
} } |/1| (w0 —  ANDN 90.10 counter;
090 ADD 72,75,92 if digitd input 1 is high for 60 msec
_ RES 99.0 b99.0 will be set to 1 and b90.11=1
90.1 90.10 727592
/F— o )— LDN 901 if digital input 1 is high, load 60 msec on
%00 AND 90.10 counter
- ADD 72,75,92 if digitd input 1 is low for 60 msec,
il RES 99.0 b99.0=1 and b90.11=0
90.1 90.10 L D 90 1
| O OUT 90.10
9.1 99.0 90.11 LD 90.1
| | | | ~ AND 99.0
1 | = SET 90.11 b90.11 is the status of filtered digital
o T 041 LDN 90.1 input 1
|/]| | RST )~ AND 99.0
RES 90.11

Example 5: correlation between parameter values

o oo LD 99.13 calculate difference between PrO and
@_ SUB 0,80,72 Pr80 to set b99.2 and b99.3
99.3 81.0
() LD 99.3 _
- OUT 810 if Pro=Pr80 then b81.0=1
99.2 81.1 '
O LD 992 _
003 s OUT 811 if PrO<Prg0 then b81.1=1
() LDN 993 _
~— OUT 812 if PrO<>Pr80 then b81.2=1
99.2 99.3 81.3
LDN 99.2
M O ANDN 99.3 if PrO>Pr80 then b81.3=1
902 814 ouT 81.3
()
~ LDN  99.2 _
%3 o1s OUT 814 if PrO>=Pr80 then b81.4=1
() '
_/
9.2 LD 99.3 _
OR 992 if Pro<=Pr80 then b81.5=1
OuT 815
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Example 6: filter (600 msec) for reading the value of a parameter

99.13 356060

_{ LD  99.13 Add Pr35 and Pr60
ADD

35,60,60
99.0 60 76 81
I I biv LD 99.0 if timer 1 expired caculate filtered Pr35
60 60 60 DIV  60,76,81 setting result in Pr81

SuB

SUB 60,60,60 zero set Pre0

9276 92

ADD ADD 92,76,92 reset time m 1 to 600 milliseconds
8115 817181
—{ MUL LD 8115 if Pr81 is negative its sign changes
MUL 81,71,81

Example 7: homing

If you are usng an operating mode with spatia control (9, 10 or 11) and you need to dign the
motor with a zero position defined by a proximity sensor when the system is powered up. You can
use two digita inputs, one for the homing command and one to acquire the proximity sensor sgnd.
The commands are pulse type and the homing command is executed once only.

After setting the default vaues set up the required operating mode (Pr31=xx, b99.11=1,
b40.2=1, and any other settings required) and then set the homing speed for the zero proximity
sensor in Pr5 and set b40.12=1 to enable Pr5 when b40.2 reaches zero.

Termind 13 on X3 = pulse command - execute homing.

Termina 14 on X3 = PNP axis zero proximity sensor.

Bit b91.10 is utilised to sgnd that the operation is terminated. Note that bits from b91.8 to b91.15
are at the disposd of the PLC and cannot be stored in the memory.

The program is as follows:

90.2 91.10 40.2 LD 90.2 If homing command not
— M @— ANDN 91.10 executed, disables operating
RST  40.2 mode
91.10 40.2
— SET LD 91.10 If homing command executed,
90.3 01,10 20,10 SET 40.2 re-enables operating mode
I . - ,
] |/1| SET LD 90.3 if proximity switch operated
91.10 ANDN 91.10 resets operating mode counters
SET 70.10 sets homing executed flag
SET SET  91.10
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In certain cases a more precise axis zero reference is required; this is achieved using, in addition
to the proximity sensor on the machine, aso the motor position transducer. In this setup the proximity
sensor Sgnd is correlated with the first zero on the motor position transducer.

The following example provides this functiondity usng operating mode (9) (trapezoidd profile).

After setting default values, set up operating mode 9 (Pr31=9, b99.11=1, b40.2=0, b40.12=1,
and any other settings required) and then enter the zero proximity sensor homing speed in Pr5.
Termind 13 on X3 = homing pulse command.

Termina 14 on X3 = PNP type axis zero proximity sensor.

Termind 11 on X2 = digitd output. Switchesto 1 when the homing phase is terminated.
The following bits are utilised b91.8, b91.9, b91.11.

The program is asfollows:

90.2

91.9

40.2

Py)
—

S

91.8

—

G

n

E

IN
<
N

SET

79 28 64

91.8

70.8

suB

()]
—

E

E

—

© 0] © ~
= = o
) ‘m '00

n

E

IN
o
N
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SET

91.11

SET

LD
ANDN
RST

LD
ANDN
SET
SET

LD
AND
ANDN
SUB
SET
SET

LD
ANDN
ANDN
SET

LD
ANDN
SET
SET

90.2
91.9
40.2

90.3
91.0
91.9
40.2

91.9
41.2
91.8
79.28.64
70.8
91.8

91.8
70.8
91.0
91.0

41.4
91.11
40.2
91.11

If homing command is given
and not yet executed, disables
operating mode: the motor
runs at speed set in Pr5

when  proximity  sensor
operates aignment is enabled
on the resolver zero position

proximity —sensor trip is
followed by trapezoidd profile
to aign with resolver zero

position

if dignment with resolver zero
is terminated, sefs axis zero
terminated output

if drive is OK operating mode
is enabled
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Example 8: execution of modulus in digital locking

(FILE: ECOL.HPD)

To obtain the following functiondity: with reference to the figure assume you have a conveyor
trangporting product and a blade roller driven by the HPD N drive. At Start up on an externa
command the blade roller is digned with a zero reference (proximity sensor). On receipt of the next
pulse command, which is generated by a product detection sensor, the blade roller drive locks onto
the conveyor master so that the product is dways cut a precisely the same length; when the cut is
terminated the blade roller reassumes the sarting posgtion awaiting the next cutting command. In this
case the program permits the homing procedure (see chapter 1) and then, on receipt of the
command from the product sensor, it assumes digital locked mode and covers a space equd to the
vaue of Pr87:86; when it reaches this distance the drive unlocks and ramps down to the standby
position defined by parameter Pr89:88 = modulus. Note that one motor shaft revolution corresponds
to 4096 steps so the modulus vaue to set is equa to the number of steps required by the motor shaft
to execute afull revolution of the blade roller. The vaue of Pr87:86 must be less than the vaue of the
modulus (=Pr89:88).

The master encoder mounted to the conveyor shaft provides the drive with a position reference

during the digital locking phase.

SLAVE MOTOR

MASTER ENCODER

When you have st the default values set the following parameters. Pr5=10 (homing speed),
Pr31=10, b99.11=1, b40.2=1, b40.12=1, Pr52=0, b70.3=1, Pr87:86=modulus - ramp,
Pr89:88=modulus in which the ramp is expressed in steps, i.e. it is the gpace that the axis must cover
during ramp down. Pay attention when programming Pr89:88 and Pr87:86 because these
parameters are utilised as double word format by the PLC but they must be set up as two pairs of
single whole words from the keypad. For example, if the modulus is 40960 steps, Pr89 must be set
to 0 and Pr88 must be set to 24576.

Termind 13 on X3 = homing pulse command

Termina 14 on X3 = NPN type axis zero proximity sensor

Termind 12 on X3 = pulse command - digita locking engage sensor.

Termina 12 on X2 = exit - high during modulus execution; if a digital lock command is transmitted
during execution of the modulusit will be ignored.

The delay before digita locking varies by up to 2.048 msec max.

The following auxiliary parameters are utilised: Pr83, Pr84, Pr85, b91.10, b91.12.

It isassumed that parameter Pr34 isnot used.  The programis asfollows:

PROX SENSOR

SENSOR |:|
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" FIN 8.1 Fast input for digital lock trigger
90.1 70.8 94.5 . L.
_| I I I - LD 90.1 |fth§aX|S|§Iocked
o1 AND 70.8 fast input disabled
- SET 94.5 and output enabled (cyclein progress)
0110 708 010 SET 911 if homing has been carried out the bit is
I I I - LD 91.10 enabled.
66 62 04 AND 70.8
SET 94.0 Force double word operation (comparison)
8515 557205 SUB 86.62.84 comparison for rel ease test
_| |_ oD AND 85.15
0.2 ADD 55.72.05 rel ease test Pr86<Pr62
copy master speed into internal speed
708 RST 40.2 reference and enable it
94.0 RST 70.8 release axis
886284 SET 94.0 force double word operation
SUB
94.0 SUB 88.62.84 Pr84 = remaining space
SET
845583 SET 94.0 force double word operation
DIV
9112 DIV 84.55.83 Pr83 =timeto reach zero rpm
91.12 94.0 SET
[ - SET 91.12 ramp stopped flag
! — LD 9112
. SET 94.0 ramp down management?
0 SUB  88.62.84 Force double word operation
- Pr84 = remaining space
04 53 04 SET 94.0
force double word operation
128405 DIV 84.83.84
oD calculate ramp speed
412 727260 ADD 72.84.05
—| I @_ and writein internal reference
94.0 AND 41.2
SET ADD 72.72.60 if speediszero..........
6288 62 SET 94.0 reset position reference (modulus close)
force double word operation
o112 SUB  62.88.62
RST subtract modulus from motor dimension
911 RST 91.12
deactivate ramp in progress flag
9458 RST 91.1
RST deactivate cycle in progress output
91.10 91.12 40.2
— w— 5 o110
. enable fast output
90.2| 9|l.10 40.2 ANDN 9112
— | 4 T SET 402 test if reference must be Pré
_9(|).3 I Qﬁ 70.10 LD 902 .
ANDN 91.10 test whether to execute homing
RST 40.2 execute homing
LD 90.3
ANDN 91.10 Zero proximity sensor input
91.10 SET  70.10 honing end test...
[ SET 91.10 position reset
END RST 945 homing flag
LDN 91.10 enable fast input
61 SET 94.5 if homing not executed
END disable fast input

program end
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Example 9: movement with digital locking and return to origin

(FILE: EO02.HPD)

To obtain the following functiondity: with reference to the figure beow assume there is a
conveyor trangporting product and a carriage running parallel to the conveyor and controlled by an
HPD N drive. On receipt of an externa start command the carriage is aligned on a zero reference
position (proximity sensor). With a second pulse command, provided by a product detection sensor,
the drive locks on to the conveyor in order to perform an operation on the product at a precisaly
defined pogition; when this operation is terminated the carriage returns to its Starting position.

In this case the program makes it possible to execute homing (see chapter 1) after which, on
receipt of the manua command from the sensor, the carriage locks on and covers a distance equd to
the value of Pr87:86; when this distance is reached the drive unlocks and stops according to the
ramp programmed in parameter Pr83. The motor now automaticaly returns to the origin position
executing a trapezoidd profile with the ramps set in Pr80 and the speed in Pr81. Note that one
motor revolution corresponds to 4096 steps so the value to set in Pr87:86 should correspond to the
number of steps of the motor shaft needed for the carriage to execute the required trandation.

The magter encoder on the conveyor shaft provides the drive with the necessary postion
reference during digital locking.

SLAVE MOTOR

PROX SENSOR

CARRIAGE

Q o}

SENSOR |:| e %
Q
MASTER ENCODER

After having sat the default values, program the following parameters.

Pr5=10 (homing speed), Pr31=10, b99.11=1, b40.2=1, b40.12=1, Pr80=trapezoidal profile ramp,
Pr81=trapezoida profile speed, Pr82=copy of P.51 in digita locking, Pr83=digita locking release
deceleration ramp, Pr84=copy of Pr53in digita locking, Pr87:86=release dimension in steps
termind 13 on X3 = pulse command for homing execution

terminad 14 on X3 = axis zero pogtion PNP proximity sensor

termind 12 on X3 = digitd locking sensor pulse command

termina 12 on X2 = output; high during cycle execution; digita locking commands received during
cycle execution will be disregarded.

The digital locking delay interva can be up to 6.144 msec.

Thefollowing auxiliary bits are utilised: b91.10, b91.12. Program (See on next page) :
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91.12

|

70.8

SET

91.12

RST

40.2

SET

70.8

727252

90.2 91.10
-
90.3 91.10 70.10
-
91.10
SET
31.1 91.10 91.1 94.0
L
86 60 88
SUB
89.15 72 8352
I ADD
70.8
RST
41.2 313131
I I SUB
727270
ADD
728051
ADD
728152
ADD
72 60 64
70.4
SET
717531
ADD
91.12
SET
70.8 41.2 91.12 31.0 313131
1 A F—Ce
728251
ADD
728453
727258
ADD
727270
70.6
727531
ADD
91.1
RST
END —
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LD
SET
RST

LD
SET

AND
SET
SET
ADD

LD
ANDN
RST
LD
ANDN
SET
SET
LD
AND
AND
SET
SuB
AND
ADD
RST
AND
SuB
ADD

ADD

ADD

ADD

SET

ADD

SET

LDN
AND
ANDN
AND
SuB
ADD
ADD
ADD
ADD

SET

ADD

RST

END

91.12
70.8
91.12

91.10
40.2

90.1
70.8
91.1
72.72.52

90.2
91.10
40.2
90.3
91.10
70.10
91.10
31.1
91.10
91.1
94.0
86.60.88
89.15
72.83.52
70.8
41.2
31.31.31
72.72.70

72.80.51

72.81.52

72.60.64

70.4

71.75.31

91.12

70.8
41.2
91.12
31.0
31.31.31
72.82.51
72.84.53
72.72.58
72.72.70

70.6

72.75.31

91.1

User’s Manual

return start management
with trapezoidal profile

if homing exec. ref=pr6

locking start request
locking

cycle output on

no ramp pr52=0

homing request

stand by for proximity
reset dimensions
homing exec. flag

if OPM =10

if homing isdone

and locked

forces double word
release dimension
reached ?

set release ramp
and release axis
if speediszero
disable OPM
reset all b70

trapezoidal profileramp
trapezoidal profile speed

copy position in
incremental dimension
and reverse for return

set OPM 9

preset start
profile at next scan

if no profilein exec.
Motor stopped

no profile preset
and OPM is9
disable OPM

reset ratio

reset ratio

zero set dip

zero set al bits

enable feed forward
set OPM 10
zero set current cycle

program end
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Example 10: Inter-Drive Communication

IDC (Inter Drive Communication) refers to a specific configuration of the serid port of the HPD
N drive that makesit possible to interchange parameters between two or more units.

With IDC enabled (Pr26=10) if bit b99.5 is set to 1 the HPD N activates a broadcast command
by sending the value of Pr81 to the address of Pr80. HPD Ns that receive broadcast commands
with Pr26=10 automaticaly set b99.5 to 1 causing automatic transmission of Pr81 to the address of
Pr80 in broadcast mode. Using this potentid, it is extremely smple to connect two HPD N drivesin
aloop viathe serid ports, and a short program on the internd PLC will suffice to start transmission
a power-on and regtore it in the event of communication errors. The following example describes
the PLC program required to copy Pr81 from the two drives in parameters Pr80.

Connection function
drive 1 drive 2
5 X5 drive 1 drive 2
1 O .'/ \ >< .‘/ ) O 1
2 O—@ —O 2 Pr81 Pr80
3 O >< O 3
4 O A — O 4
5 O P (W) O 5
-5 o 6 Pr80 Pr8l
7 O— O 7
8 O O 38
99.5 75 74 92
LD 99.5 If broadcast is received
DIV timer is set to 30mS
DIV 75.74.92
99.0 99.5 if time-out is present
LD 99.0
SET
SET 995 reset seria comms
7574 92
DIV DIV  75.74.92 and set timer

These PLC ingdructions must be entered on only one of the drives; both drives must have
parameter Pr26=10 to enable the IDC function.
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Example 11: automatic undervoltage alarm reset

Not necessary.

This pageisintentionaly left blank.
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Example 12: 5 positioning with teach-in
(FILE: ECO3.HPD)

To obtain the following functionality: with reference to the figure, assume you need to acquire 5
different machine positions and then execute them automatically.

MOTOR

PROX SENSOR

Q o
—Hl—

CARRIAGE

[ A A

2 3

POSITIONS:

This can be achieved using a smart keypad module (see appendix L, SBC1 program) connected
on the serid communications line with the drive and with the internd PLC. When the machine is
powered up the drive will stand by to receive the homing exec command and the keypad will show
the message “axis zero (F4)”. By pressing [F4] or sending a pulse command to digitd input 2 of the
drive, the motor shaft will turn a the speed established by parameter PS5 until the intervention of the
proximity sensor a digital input 3. The keypad display will now present the message “autometic
dimenson 17; digitd inputs 4, 5 and 6 sdect the position to be reached, while a pulse supplied to
digital input 1 provides atrgpezoida profile to reach the sdected position. The following table shows
the relationship between parameters Pr80..Pr89 and the encoding of the 3 digital inputs, for
example, input 4 on one sdlects position 1 and the distance in steps between the zero axis point and
position 1 is set in Pr81:80, bearing in mind that one revolution of the motor shaft is equivaent to
4096 steps.

Input 6 Input 5 Input 4 position dimenson
0 0 1 1 Pr81:80
0 1 0 2 Pr83:82
0 1 1 3 Pr85:84
1 0 0 4 Pr87:86
1 0 1 5 Pr89:88
other combindions 0 axis zero

If you want to set the dimension from the keypad, press [F3] and the display will show the
message “dimenson xx  yyyy" where xx defines the dimension in question and yyyy determines the
relative vaue. The [+] and [-] keys are used to modify the vaue yyyy while [F3] changes the vaue
XX.

If you wish to acquire the required position by moving the carriage, press [F1]: the display will
show the message “manud dimengion xx “; [F1] sdects the xx dimengon to be programmed while
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[+] and [-] are used to move the carriage. The [+] key provides the motor start/stop in the positive
direction, while [-] provides the start/stop in a negetive direction; the trandation speed in this case
must be set in parameter Pr4. Once the required position has been reached, press [C] to confirm the
dimension. Press [F2] to set automatic mode. To store the parameters you have programmed press
[§). After having set the default values, set the following parameters on the HPD N drive:

Pr4=10 manud trandation speed

Pr5=5 homing speed

Pr31=9, b99.11=1, b40.2=1, b40.12=1
Pr81:80=dimension 1

Pr83:82=dimension 2

Pr85:84=dimension 3

Pr87.86=dimension 4

Pr89:88=dimenson 5

termina 12 on X3 = pulse command - execute positioning
termina 13 on X3 = pulse command - execute homing
termind 14 on X3 = PNP zero axis proximity sensor
termind 15 on X3 = sdlect pogtion

terminal 16 on X3 = sdlect position

termind 17 on X3 = sdlect pogtion

termina 11 on X2 = output: high during homing

termind 12 on X2 = output, high during postioning
termina 13 on X2 = output, high during manua trandation
The following auxiliary bits are utilised: b91.10, b91.11.
The program is asfollows:

9(|).2 | 9]|..10 40.2 L D 902
| / RsT ANDN 91.10
90.3 91.10 70.10 R ST 40 . 2
|| |

1 / = LD 903

o110 ANDN 91.10

91.0 SET 70.10
SET 91.10
RST 91.0

|

| LD 70.8
414 9111 402 OuT 0911

|

|

LD 414
ANDN 91.11

SET SET 402
SET 91.11
END

91.11

If digitd input 2 and homing not yet
executed, executes homing

If digitd input 3 and homing not yet
executed

reset mode counters

set homing executed flag

st digital output O to zero

copy bit b70.8 to digital output 1

if drive OK, enable operating mode
at power up

program end

Inputs and outputs can be read and written directly via the seria communications line so there is
no need to use the pico-PLC if you have an intelligent unit connected to the drive via the serid line.
For more information regarding the serid line, refer to the HPD N user manudl.
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Example 13: 5 positioning
(FILE: EOO4.HPD)

Referring to the figure below, assume you need to move the carriage to 5 different postions
selected by means of three digitd Sgnds.

MOTOR

PROXIMITY SENSOR

Q o
——

CARRIAGE

T T 1T 1T 1

2 3

POSITIONS:

The pogtions are set in parameters Pr80...Pr89 in resolver steps taking the postion of the
proximity sensor as the zero vaue. When the machine is powered up the drive remains in standby
mode awaiting the homing execution command: when a pulse command is supplied to digitd input 2
of the HPD N drive the motor shaft will turn at the speed st in parameter Pr5 until the proximity
switch providesasgnd a digitd input 3. At this point digita inputs 4, 5 and 6 sdect the podtion to
be reached, while a pulse on digita input 1 makes it possible to perform positioning on a trgpezoida
profile. The following table shows the relationship between parameters Pr80...Pr89 and the encoding
on the 3 digita inputs, for example, only input 4 on one sdlects postion 1 and the distance in steps
between the zero axis point and position 1 is set in steps, bearing in mind that one revolution of the
motor shaft corresponds to 4096 steps.

Input 6 Input 5 Input 4 Position Dimendon
0 0 1 1 Pr81:80
0 1 0 2 Pr83:82
0 1 1 3 Pr85:84
1 0 0 4 Pr87.86
1 0 1 5 Pr89:88
other combinations 0 axis zero

After having set the default values, set the following parameters on the HPD unit:
Pr5=5 homing speed

Pr31=9, b99.11=1, b40.2=1, b40.12=1

Pr81.80= dimension 1

Pr83:82= dimension 2

Pr85:84= dimension 3

Pr87.86= dimenson 4
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Pr89:88= dimenson 5

termina 12 on X3 = execute positioning - pulse command

termina 13 on X3 = execute homing - pulse command
termind 14 on X3 = PNP axis zero proximity sensor
termina 15 on X3 = pogtion sdection
terminal 16 on X3 = position selection
termina 17 on X3 = pogtion sdection
termina 12 on X2 = output, high during postioning
The following auxiliary bits are utilised: b91.10, b91.11.
Program:

40.2

SET

40.2

©
L
X"'
— o

91.10

RST

70.10

SET

91.10

SET

727264

70.8

©
=2
2l

ADD

94.0

SET —
8072 64
ADD —
94.0
SET -
88 72 64

ADD

94.0

SET —

827264
ADD -

94.0

SET —

847264

ADD —

94.0

SET —
8672 64

ADD

70.8

91.1

0

64 60 64

SUB

99.2 70.4
G

LD
SET

LD
ANDN
SET
LD
ANDN
SET
SET

LDN
ADD
AND
ANDN
SET
ADD
AND
SET
ADD
LDN
AND
ANDN
SET
ADD
AND
SET
ADD
LDN
ANDN
ANDN
AND
SET
ADD

LDN
AND
AND
SET
RST
SUB
AND
SET

LD
ouT
END

HPDxxN — High Power User’'s Manual

91.10
40.2

90.2
91.10
40.2
90.3
91.10
70.10
91.10

70.8
72.72.64
90.4
90.5
94.0
80.72.64
90.6
94.0
88.72.64
70.8
90.5
90.6
94.0
82.72.64
90.4
94.0
84.72.64
70.8
90.4
90.5
90.6
94.0
86.72.64

70.8
91.10
90.1
70.8
70.4
64.60.64
99.2
70.4

70.8
91.1

If homing already
executed enable
operating mode

If digital input 2
execute homing if not
yet done.

If digital input 3 and
homing not executed:
reset counters

homing exec flag
digital output O at zero

If profile terminated,
select dimension
according to the three
digital inputs

If profile terminated
and input 1=1 execute

profile resetting
direction bit and
calculating  distance

with respect to current
motor position

if negative sign set
b70.4=1

digital output 2
indicates profile on
program end
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Example 14: reading 4-digit preselector (BCD Thumbwheels)

(FILE: ECO5.HPD)
To change the vaue of parameter Pr82 by means of a 4-digit presdector. This procedure
involves the use of four digitd outputs and four digitd inputs:
termina 12 on X2 = output for sdection of first presdector digit (least Sgnificant)
terminal 13 on X2 = output for selection of second presaector digit
termina 14 on X2 = output for selection of third presdector digit
termina 15 on X2 = output for selection of fourth presdector digit
terminds 12..15 on X3 = inputs for reading digit in BCD (termind 12 is least dgnificant bit;
connection diagram shown on next page).

LD 90.1 Copy bit 0 BCD digit
9.1 800 OUT 80.0
| O
LD 90.2 copy bit 1 BCD digit
90.2 80.1
| ~ OuUT 80.1
| _/ ) o
03 502 LD 90.3 copy bit 2 BCD digit
| | N\ OuT 80.2
[ /
%04 803 LD 90.4 copy bit 3 BCD digit
| | () OUT 80.3
| N>y
911 807381 LD 91.1 if first digit
I I oL MUL  80.73.81 calculate units
QT'Zl or8 LD 91.2 if second digit
MUL MUL  80.75.81 caculatefirst decimal place
|
91.3 8076 81 . . . .
|| LD 91.3 if third digit
[ | MUL MUL 80.76.81 calculate second decimal place
91.4 807781
| | LD 91.4 if fourth digit
| MU MUL  80.77.81 calculate third decimal place
99.13 818282
I I ADD LD 99.13 add calculation result to auxiliary
ADD 81.82.82 parameter Pr81
91.4 827283
| | ADD LD 914 if last digit (most significant)
ADD 82.72.83 copy final valuein Pr83
828282
SuB SUB  82.82.82 zero set parameter Pr82
91.3 914
| | Y LD 91.3 refresh outputs to enable reading of
|1 N OUT 91.4 next digit
91.2 913
| | () LD 91.2
| ~"  ouT 913
91.1 912
| | )
| | W, LD 91.1
912 013 91.4 911 ouT 91.2
|‘ | |‘ /\ LDN 91.2 if last digit already acquired, start
|/]| |/1| |/]| / LDN 91.3 scanning digits starting from units
LDN 91.4
END ouT 91.1
END program end
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CONNECTION OF 4-DIGIT PRESELECTOR

15
14
x2
12
15 @ L
14 L L L
X3 13 @ L
12
A A A A A A A A

1248C| 1248C|[1l248C| 1248C¢C

x1000 x100 x10 x1

Example 15: programmable zero speed window

Assume you want the vaue of the main anaogue reference to reman below a programmable
threshold when it is cancelled. In practice, a oeed window around zero rpm is defined within which
gpeed is set to zero. The value of the threshold is set in parameter Pr88 in rpm; parameter Pr89 is
used as an auxiliary memory area.

The required pico-PLC program is as follows:

9013 077289 LD  99.13 Copy analogue reference value in Prg9
| | ADD ADD 07.72.89
89.15 897189 LD 89 15
| | . if Pr89 < 0 invert Pr89 to obtain the
| @_ MUL 89.71.89 modulus
99.13 898872
I I @— LD 99.13 calculate difference between Prg9 and
. 06 SUB 89.88.72 Prss:
N ~ AND  99.2
I ~ OUT 40.6 if negative, set drive to stop
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WINDOWS.

3.9 Programming with Pcbrush

TheHPD N serial kit is supplied to enable communication between a PC and the drive. The kit
includes an RS-422/RS-232 converter, relative 230V~ power supply and serid connection cable.
The enclosed communication software (supplied free of charge) designated Pcbrush has the
following HW/SW requirements. 486 microprocessor or higher, Windows* 3.1 or more recent
verson, mouse and serid port for drive connections. The main features of Pcbrush are:

- sarid connection of up to 32 drives

- reading and setting of basic parameters and drive commands

- reading and setting of commands and parameters of operating modes

- functiond block diagrams

- pico-PLC program displayed as ladder diagrams

- display of pico-PLC program status during operation

- 1/O gatus

- file storage of parameterisation including pico-PLC program

- uploading of parameterisation including pico-PLC program from afile that can be sdected from
among those previoudy stored

- gpeed regulator and position controller smulation

PC - HPD N connection layout (HPD N serid kit):

CL-422

X5 (HPD)

) .

p::;nal compl;terS RS.232 27 O // |‘ "/ “ 5 1
. tx 50 O 3}

3 O 20 x 14 O Q 2
20 30 oV 20 \,' I\I'°4§
SR B R Rs422 |i7 0 0 g
.......................

refer to text for burden resistors

To create line load (burden) resistances, jumper pins 2 and 6, and pins 4 and 7 on connector X5
of the lagt drive on the serid line.

If the PC is a battery powered laptop (i.e. not connected to ground) use the following connection
layout:

ersonal computer
P P X5 (HPD)

DB9 DB25 08
P FA
5 O 70 T\ 101
O 2
2 0 30 ; —2 2
\
1
3 o 20 A \\/l O 4

To ingdl Pcbrush open WINDOWS, insart the diskette in drive A, sdect the File menu in
Program Manager and then the Run.option. Now run Setup.exe on [A:\] by typing the following
gring on the Command line: A:\setup.exe or by sdecting the file with the Browse...button. The
following ingalation procedure automatically creates a new icon for Pcbrush. Once the program is
ingaled, launch it by double clicking the relative icon (or sdlect the icon and then press ENTER).

Set the following parameters on the drive: Pr26=6, Pr27=0, b40.14=1, b42.3=1.

* Windows and the Windows logo are registered trade marks or trade marks owned by Microsoft Corporation in the United States
of America and/or other countries.
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4 - SERIAL INTERFACE

The drive communication protocal is “master-dave’ haf-duplex type on an asynchronous RS-
485/RS-422 line. The drives assume control of the line only following interrogation by the master.

Up to 32 drives can be connected on the same sexid line, dlocating each a different serid address
in parameter Pr27. It is also possible to set transmisson speed in parameter Pr26 as specified in the
table:

Pr 26 (decimal base) b/s time-out (ms)
0 600 512
1 1200 256
2 2400 128
3 4800 64
4 9600 (*) 32
5 9600 32
6 19200 16
7 38400 12
8 57600 8
9 125000 4

10 57600 (**) 8

(*) Theverson with code Pr26=4 differs from Pr26=5 because of the 25 msresponse delay. This
verson was developed to interface with PLCs that require this characterigtic.

(**) The verson with code Pr26=10 was developed to alow data communication between two
HPD N drives.

Refer to the heading Serial line connection for connection diagrams.

4.1 Communication protocol

The right hand column in the table shows the timeout vaue in millissconds for each
communication speed; this is the time, sarting from the beginning of each message (STX) within
which the transmission of the message must terminate. Therefore, if the message is interrupted, after
the time-out the drive will ignore the information dreedy received and stand by to receive a new
message.

Messages are made up of several consecutive dataiin the following format:

1 dart bit

8 data bits following one byte between square brackets

1 parity bit (even)

1 sop hit
The message dructure is.

[STX] [CMD+ADDR] [LUN] [PAR] [DQ] ... [Dn] [CHK]
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where:

[STX] = $7E transmisson start indicator. If a field other than STX should assume the vaue $7E in
the message, thisfield is followed by a ($00) to ensure that it cannot be interpreted as an [STX].
[CMD+ADDR] = command and address of periphera device, dways different to zero. This datum
is composed as follows: the firgt 5 bits (from O to 4) define the drive address (from O to 31); the
remaining 3 bits (from 5 to 7) define the type of message, as described in the following table:

C

O
o)

it7 bit6é bit5 messagetype

1 drive response

read PLC ingtruction

write PLC indruction

read parameter

write parameter

bit change

broadcast parametersto al drives

~NooabdhwNnREZ

PP RPRPFPOOO

0
1
1
0
0
1
1

POPFPrOFrOo

[LUN] = tota number of bytes transmitted (parameter or PLC ingtruction); can assume vaues from
1 to 4. This vadue mugt not hold zero characters ($00) after values that coincide with the initid
transmission character ($7E).

[PAR] = parameter or PLC ingtruction read/write address

[DQ] ... [Dn] = datum transmitted.

[CHK] =256 modulus sum of al fields except [STX] (checksum).

M essage types

[CMD1] = drive response to data request, format:
[STX] [001+ADDR] [LUN] [PAR] [DQ] ... [Dn] [CHK]
or confirm message in response to data entry or update, format:
[STX] [001+ADDR]
where ADDR identifies the answvering drive.

[CMD2] = read message of PLC areaingtruction; format:
[STX] [010+ADDR] [LUN] [PAR] [CHK]

[CMD3] = write message of PLC areaingruction; format:
[STX] [011+ADDR] [LUN] [PAR] [DQ] ... [Dn] [CHK]

[CMD4] = parameter read message; format:
[STX] [100+ADDR] [LUN] [PAR] [CHK]

[CMD5] = parameter write message; format:
[STX] [101+ADDR] [LUN] [PAR] [DO] ... [Dn] [CHK]

[CMD6] = byte parameter bit change message; format:
[STX] [110+ADDR] [LUN] [PAR] [DOQ] [D1] [CHK]
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In this case (LUN=2) two bytes are tranamitted for the data: the first byte is the mask containing
0 in the pogitions of the bits to change and 1 in the other positions; the second byte contains 1 in bit
positions to be set to 1 and O in the other positions. The address PAR corresponds to the parameter
(byte) in which one or more bits is to be modified. If the parameter is a word and the hit to be
modified is anong the firg 8 (b0...b7): PAR = parameter address, otherwise if the bit to modify is
one of the upper 8 (b8...b15): PAR = parameter address + 1.

[CMD7] = parameter write broadcast message to al drives connected to the serid line; format:
[STX] [11100000] [LUN] [PAR] [DQ] ... [Dn] [CHK]
The address of periphera device (ADDR) must be zero.

Notes:

- Parameters shown on the display with decimas must be treated as integer values, e.g. 978.5 will
be read, and written, as 9785.

- All vaues preceded by the symbol $ are hexadecima numbers.

- Thevauein square brackets is the basic unit (byte) of the message.

- To be conddered vdid dl messages must be terminated within a dearly defined time interva
(time-out) which is afunction of speed, and they must have correct parity and checksum.

- The drive responds to data requests or transmission only if the message is received correctly; if
the message contains an error, no answer will be transmitted. The only exception is message type
7, with which a datum is trangmitted with a Sngle message addressed to dl drives connected to
the sexid line.

Serial lineinitialisation and management

Drive serid communication can be enabled or disabled by means of bit b40.14.

The drive isfactory set with b40.14=0, i.e. serid line disabled (defauilt).

If you want to use the serid line firgt set the baud-rate in Pr.26; now set the serid address in
Pr.27; findly, enable serid communication by setting b40.14=1 and initidise usng b42.3. At this
point you must save the configuration using command b99.15.

For parameter addresses and lengths refer to the relative table.

In the case of PLC ingtructions, each one occupies 2 or 4 bytes, the format of which is described
below.
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Ingtruction code length (bytes)
LD Pay 0 2
LDN Pay 1 2
OUT Pay 2 2
OUTN Pay 3 2
AND Pay 4 2
ANDN Pay 5 2
OR Pay 6 2
ORN Pay 7 2
ADD Pa Pb, Pc 8 4
SUB  Pa Pb, Pc 9 4
MUL Pa, Pb, Pc 10 4
DIV ~ Pa Pb, Pc 11 4
SET  Pay 12 2
RES Pay 13 2
FIN Pb40.y/Pb70.y 14 2
END 15 2

The memory areaavailable for PLC ingtructions is 128 bytes, with addresses from Oh to 7Fh.

As the minimum length for each indtruction is 2 bytes, the PLC program can hold a maximum of
64 indructions. The firg four bits of the first byte in each ingtruction (b0..b3) contain the indruction
code. For the firgt 8 indructions in the table (LD...ORN) and the SET and RES ingtructions, the
remaning 4 bits of the firgt byte (b4..b7) contain the vaue y, while the second byte contains the
vaue Pa. For ingructions ADD, SUB, MUL and DIV, the second byte contains the vaue Pa, the
third Pb, and the fourth Pc. The second byteis not utilised for the END ingruction.

For the FIN ingruction the fifth bit (b4) of the first byte sdects the parameter: b4=0 refers to
Pr.40, b4=1 refers to Pr.70; the sixth bit (b5) of the first byte is used for negative logic if required:
b5=0 the bit is copied; b5=1 the bit is inverted and then copied. The second byte of the FIN
ingruction containsthe vaue of y. If FIN ingructions are used they must be the first of the program
and there must be no more than 3 so they will occupy addresses from Oh to 5h. If a FIN instruction
is incduded from address 6h forward or, anyway, after any other ingruction, it will be ignored
(NOP).

The ingructions must be one after the other starting from address Oh, without any free bytes.
Thereisjust one program and it terminates with the END ingtruction.

Serial line application examples

For a better understanding of how to implement the serid line communication protocol, we have
provided afew examples for each type of message.
The vaues are entered smply by way of example.

Case 1. reading a 1 byte parameter
Assume you warnt to reaed the value of parameter Pr.31 (operating mode), and that the value of this
parameter is 9; assume the drive serid addressis 0. The message to tranamit is:
[$7E][$80][$01][$54][$D5]
The drive answers with the message:
[$7E][$20][$01][$54] [$09][$7E][$00]
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Case 2: reading a 2 byte parameter
Assume you wish to read the reference speed (Pr.7) and that the relative vaue is 2000; assume aso
that the drive serid addressis 1. The message to tranamit is:
[$7E][$81][$02][$42][$C5]
The drive answers with:
[$7E][$21][$02][$42][$DO][$07][$3C]

Case 3: writing a 1 byte parameter
Assume you want to salect operating mode 1 (Pr.31); assume aso that the drive serid addressis 3.
The messageto tranamit is:
[$7E][$A3][$01] [$54][$01][$F9]
The drive answers with:
[$7E][$23]

Case 4: writing a 2 byte parameter
Assume you intend to set rated current at 25.3% (Pr.33); assume aso that the drive serid addressis
3. The message to transmit is:
[$7E][$A3][$02][$C6][$FD][$00][$68]
The drive answers with:
[$7E][$23]

Case5: settingabitto 1
Assume you want to enter the command to save the PLC program (b99.14=1); assume aso that the
drive serid addressis 0. The message to tranamit is:
[$7E][$CO][$02][$93][$BF][$40][$54]
The drive answers with:
[$7E][$20]

Case 6: setting abit to 0
Assume you want to disable the drive by software (b40.9=0); assume that drive serid addressis 0.
The messageto tranamit is:
[$7E][$CO][$02][$5D][$FD][$00][$1C]
The drive answers with:
[$7E][$20]

Case 7: writinga PLC ingtruction
Assume you want to set the first PLC ingtruction as: LD 90.4; assume the drive serid addressis O.
The messageto tranamit is:
[$7E][$60] [$02][$00] [$40][$5A][$FC]
The drive answers with:
[$7E][$20]
Case 8: reading thefirst PLC instructions
Assume you want to read the first ingtructions of the PLC default program; assume the serid address
of the driveis 0. The message to tranamit is:
[$7E][$40][$04][$00] [$44]
The drive answers with the message:
[$7E][$20][$04][$00] [$10][$5A][$A 7] [$5A] [$8F]
which corresponds to the acquisition of the following ingtructions: LD 90.1, ORN 90.10.
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4.2 Serial addresses and parameter lengths

Parameter Address Length  Meaning

PrO 038h 2 motor speed in rpm

Pri 034h 2 andogue reference

Pr2 03Ah 2 full scde 1

Pr3 03Ch 2 full scde 2

Pr4 036h 2 frequency full scde

Pr5 03Eh 2 internd reference

Pré 040h 2 reserved reference

Pr7 042h 2 chosen reference

Pr8 OAEh 2 positive acceleration in seconds
Pro 0BOh 2 positive deceleration in seconds
Pr10 0B2h 2 negative acceleration in seconds
Pril 0B4h 2 negative deceleration in seconds
Pri2 0B6h 2 limit switch decdleration

Pri3 0B8h 2 overspeed threshold

Pri4 044h 2 top speed limit

Pri5 046h 2 lower speed limit

Pri6 048h 2 integral gain

Pri7 OBAh 2 damping factor

Pri8 OBCh 2 filter time congtant

Pr19 OBEh 2 user current limit

Pr20 04Ah 2 DC busvoltage

Pr21 04Ch 2 reserved torque limit

Pr22 04Eh 2 auxiliary reference

Pr23 051h 1 current alarm code

Pr24 052h 1 previous darm code

Pr25 053h 1 software verson code

Pr26 O5Eh 1 baud rate

Pr27 05Fh 1 serid address

Pr28 0COh 2 shaft position (0..4095)

Pr29 061h 1 motor poles

Pr30 0C2h 2 resolver offset

Pr3l 054h 1 operating mode

Pr32 0C4h 2 rated motor speed

Pr33 0C6h 2 rated current

Pr34 055h 1 scale factor for tacho generator
Pr35 0C8h 2 filtered torque request

Pr36 058h 2 %t accumulation

Pr37 05Ah 2 thermd image for braking

Pr38 OCAh 2 auxiliary anadlogue output

Pr39 0CCh 2 K for phase advance
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Pb40
Pb4l
P42
Pr50
Pr51
Pr52
Pr53
Pr54
Pr55
Pr56
Pr57
Pr58
Pr59
Pr60
Pr6l
Pr62
Pre3
Pro4
Pre5
Pr66
Pr67
Pr68
Pre9
Pb70
Pr80
Pr81
Pr82
Pr83
Pr84
Pr85
Pr86
Pr87
Pr88
Pr89
PbO0
Pbo1
Pro2
Pro3
P94
P99

05Ch
056h
060h
064h
066h
068h
06Ah
06Ch
06Eh
070h
072h
074h
076h
078h
07Ah
07Ch
O7Eh
080h
082h
084h
086h
088h
08Ah
062h
OCEh
0DOh
0D2h
0D4h
0D6h
0D8h
ODAh
ODCh
ODEh
OEOh
OE2h
08Ch
08Eh
090h
032h
092h

NEDNDNDNDNDNDNDNDNDDNDPDDNDNDNDNDDNDNDDNONDNDNDNDNDDNONDNNDNDNDDNDDNDNDNDDNDDNDNDNNDPNNDDNDNNDNMNDNEDNDD
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flags used by main block
flags used by main block
flags used by main block

flags used by operating mode

inputs

outputs

timer 1

timer 2

flagsused by PLC

flags used for PLC and commands

PLC arealength: 128 bytes, addresses 00h to 7Fh.
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Appendix A: Mechanical Dimensions
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Dimensions can be changed of discrection of the manufacturer
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Appendix B: MB series motor connectors

CONNECTIONS FOR MBmax BRUSHLESS MOTORS

resolver

A= white-red = EXCT +
B=white-yellow = EXCT -
C=blue =Cos-
D=yellow =Cos +
E=black =Sin -

F=red =Sin +
G=Gnd (shield of cable)
H= Gnd (shield of cable)
K=PTC

J=PTC

81

A
B } motor,

C= see on page 17
D= Gnd
E=Gnd
F=Brake

o Brake | 24V=+10%

F-G=BRAKE

C-B-A = MOTOR
see on page 17

FAN MOTOR CONNECTOR FOR MBmax 105

CONNECTOR (Male)

CONNECTOR (Female)

24V=

FAN MOTOR CONNECTOR FOR MBmax 145 and 205

CONNECTOR (Male) CONNECTOR (Female)
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digital input
input impedance 7 Kohm
VH 15..30 V
VL 0.3 V
digital output
type PNP open collector
VH using internal supply 20..26 V
|O for single output 100 mA
IT current for al outputs 200 mA
using internal supply
IT current for al outputs using 500 mA
ext. supply +24 VIN
VSW max. voltage between 110 V-~
out 6 A and out 6 B
|SW max. current trough out 6 A 600 mA
and out 6 B
analogue reference
type differential
impedance 20 Kohm
range + 10 V
CMMR > 60 dB
resolution 15 bits
aux. analogue input
type differential
Impedance 250 Kohm
range +10 V
CMMR > 40 dB
resolution 10 bits
analogue output
type single ended
|O max. 15 mA
range +10
resolution 8 bits
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Appendix D: DC bus voltage thresholds
1024
870 OVER VOLTAGE
805 Brake - high treshold
780 \\ Brake - low treshold
normal
operation
area
120 in-rush control excluded
56 UNDER VOLTAGE
40 in-rush control included
0
Appendix E: Standard settings
Reference Positive
Shaft moving ( motor shaft view ) clockwise
Torgue monitor Positive
R/D Counter UP
Encoder out A e T e I
B [ D B
tacho signa postive
lu torque - sin(J)
v 2-p¢
torque - sin§ +t—5—~
a 3 o
IN AUX positive Pr22 pogtive
Pr38 positive OUT AUX. Positive
Encoder In. A I e B Counter Up
B [ e
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Appendix F: Software timers

Time slot Task running

256 ns Torque vector generation

512 s Speed loop

Fast operating mode manager

Torque limit evauation

Speed reference manager

Brake resistor manager

Fast input

2.048 mS Slow operating mode

6.144 mS Motor therma image agorithm

Digitd input

PL C instruction scan

Digitd output

49.152 mS Speed windows manager




S.B.C. Elettronica S.p.A. - Engineering Division

HPDxxN — High Power User’'s Manual

Appendix G: pico-PLC default program

204

%,

405

40.6

85

LD
ORN
OUTN

LD
ORN
OUTN

LD
ORN
OUTN

LD
ouT

LD
SUB

LD
ouT
LD
ouT

LD
ouT
LD
ouT

LD
ouT
LD
ouT

LD

AND
ADD
MUL

LD
OR
ouT

END

90.1
90.10
40.4

90.2
90.10
40.5

90.3
90.10
40.6

90.4
40.0

90.5
05,05,05

41.0
91.0
411
91.1

41.2
91.2
41.3
91.3

41.4
91.6
41.11
914

90.11
99.0
92,78,92
05,71,05

90.5
90.11
40.12

digitd input 1 for left hand limit
switch enabled only if b90.10=1

digita input 2 for right hand limit
switch enabled only if b90.10=1

digita input 3 for emergency stop
enabled only if b90.10=1

digitd input 4 for clockwise or
counter-clockwise rotation

digital input 5 for start/stop reset
parameter Pr5

digitd output O indicates speed
greater than Pr13

digitd output 1 indicates motor
speed = reference

digitad output 2 indicates motor
speed =0

digital output 3 indicates clockwise
or counter-clockwise motor shaft
rotation

digitd output 6 indicates drive
healthy

digitd output 4 indicates active
motor thermal image

if b90.11=1 the drive performs a

direction inverson a 6 second
intervals at the speed in Pr5

digital input 5 for start/stop disabled
if b90.11=1

program end
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Appendix H: flash information

USE b99.15 TO SAVE PARAMETERS
USE b99.14 TO SAVE PLC PROGRAM
TO CHANGE PLC INSTRUCTIONS b99.13 MUST BEAT 0

WHEN CHANGING OPERATING MODE USE b99.11 TO LOAD DEFAULT
PARAMETERS (b40.2=0)

WARNING, BEFORE CHANGING Pr31 MAKE SURE b40.2=0

SPEED REFERENCE ISLIMITED TO THE VALUE IN Pr32

IN TORQUE CONTROL Pr2 AND Pr3 MUST BE SET TO 1000

TO USE THE ACTIVE OPERATING MODE b40.2 MUST BESET TO 1

TO USE Pr32 TO CHANGE FEEDBACK RESOLUTION ON THE FLY, DISABLE
TORQUE COMPENSATION (b42.6=0)

IF YOU CANNOT UPDATE READ/WRITE PARAMETERS FROM THE KEYPAD,

MAKE SURE b99.7=0. IF b99.7=0, THE PARAMETERS ARE PROBABLY MANAGED
BY THE PLC PROGRAM.
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Appendix |: remote communications interface

If the gpplication cals for a smple operator interface, use console 048+049+064. The consoleis
connected to the drive by means of the serid line; it does not provide /O capabilities and it does not
have buffered memory. The connection cable is not part of the standard supply and the software

must be generated by S.B.C. to client specifications.

<

>

A
128.5

4

ES
SHIFT

(@)
+ | A e
— ESC S
v
H P D connector P2 pins
4 i 4
3 >< 5
X5 1 2
2 J \ ! I— 3
8 8

for burden resistors refer to
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Serial line connection

L1

)

90 max

Power supply type 064

Rear panel view

L2

L PE

P2

power

M1
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Appendix L : application description form

In order to develop our products in co-ordination with user's needs, we are most
interested to learn about your HPD N application. Please fill in this form and return it to
us. This will also enable us to tailor our technical support to your individual requirements.

Fill in these forms in full and keep them with the machine technical
documentation to facilitate maintenance.

to: S.B.C. Elettronica S.p.A. / ITALY

R & D department

fax.  +39-02-66012808
CUSTOMER name e
Contact name
Tel.
Fax. e ——
MODEL D HPD 25N
O HPD35N
O HPD 45N
O HPD67N
SERIALNUMBER
MOTOR MODEL e
MOTOR SERIAL NUMBER e
OPERATING VOLTAGE \%
FIRST HPD APPLICATION? YES D NO D
MACHINE TYPE oottt s

FUNCTIONS USED

EXTERNAL BRAKING MAINS FILTERS ENCODER IN
BACK-UP LOW VOLTAGE FUNCTION ENCODER OUT
PARALLEL BUS INTERNAL PLC

MOTOR COILS SERIAL LINE

0000

AMPLIFIER CONTROLLED BY
MAKE MODEL

NUMERICAL CONTROL

PLC

SINGLE AXIS CARD

MASTER/SLAVE CARD
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AMPLIFIER PROGRAMMING

Pr value Pr value Pr value Pr value

1 31 42.5 70.6

2 32 42.6 70.7

3 33 42.7 70.8

4 34 50 70.9

5 39 51 70.10

8 40.0 52 70.11

9 40.1 53 70.12

10 40.2 54 70.13

11 40.3 55 70.14

12 40.4 56 70.15

13 40.5 57 80

14 40.6 58 81

15 40.7 59 82

16 40.8 60:61 83

17 40.9 62:63 84

18 40.10 64.65 85

19 40.11 66:67 86

23 40.12 68:69 87

24 40.13 70.0 88

25 40.14 70.1 89

26 40.15 70.2 99.5

27 42.0 70.3 99.6

29 42.1 70.4 99.7

30 42.2 70.5 99.13

IF YOU USE AN INTERNAL PLC PROGRAM OTHER THAN THE DEFAULT PROGRAM, PLEASE
ENCLOSE THE LISTING.

In 0 In 16 In 32 In 48
In1 In 17 In 33 In 49
In 2 In 18 In 34 In 50
In3 In 19 In 35 In 51
In 4 In 20 In 36 In 52
In5 In 21 In 37 In 53
In 6 In 22 In 38 In 54
In7 In 23 In 39 In 55
In 8 In 24 In 40 In 56
In 9 In 25 In 41 In 57
In 10 In 26 In 42 In 58
In 11 In 27 In 43 In 59
In 12 In 28 In 44 In 60
In 13 In 29 In 45 In 61
In 14 In 30 In 46 In 62
In 15 In 31 In 47 In 63
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