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ELMO- WARRANTY  PERFORVANCE

The warranty performance covers only ELMJOs products and only the
elimnation of problens that are due to nmanufacturing defects resulting in
i mpai red function, deficient workmanship or defective material. Specifically
excluded from warranty is the elimnation of problens which are caused by
abuse, damage, negl ect, over | oadi ng, W ong oper at i on, unaut hori zed
mani pul ations etc.

The fol |l owi ng maxi mum warranty period applies:

12 nmonths from the tine of operational startup but not later than 18 nonths

from shi pment by the manufacturing plant.

DBP -

Units repaired under warranty have to be treated as an entity. A breakdown
of the repair procedure (for instance of the repair of a unit into repair of
cards) is not permissible.

Damage clains, including consequential danmages, which exceed the warranty
obligation will be rejected in all cases.

If any term or condition in this warranty performance shall be at variance
or inconsistent with any provision or condition (whether special or general)
contained or referred to in the Terns and Conditions of Sales set out at the
back of Elno's Standard Acknow edge Form than the later shall prevail and be

effective.
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How to use this manual - Fl ow Chart

The DBP HARDWARE MANUAL will lead you toward a successful start-up of your

digital anplifier. Please review carefully the following flow chart and wite
down the chapters that you have to follow in the right order. Only after
performing all the steps you may proceed to the software nanual .

If you are a new user of the DBP, you better not skip chapters 1-4 which
will famliarize you with the product.

Read chapters
1,234

no
Familiar with the DBP ?

Panel (H) version or Rack (R) no

\7 no
Rack (R) with ElImo mother board Elmo enclosure ?
w/o EImo mother board ?

Read chapter 5.1 Read chapter 5.2 Read chapter 5.3
Terminals Terminals Terminals
\ [ \

Read chapter 6 - Installation

L

Read chapter 7.1 - Start-Up

no
Hall sensors with
optical encoder ?

Read 7.2 Read 7.3

Resolver ?

yes
<_ Adding velocity loop ? Read Appendix B

I

Read chapter 8 - Applying power - Adjustments

|

Read chapter 9 - Summaries
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1.Description

DBP -

The DBP series are digital, full wave, three phase servo anplifiers designed
for high performance brushless servo motors in the range of up to 7KW They
utilize power MOSFETs and Surface Mounting Technol ogy which contribute to its
hi gh efficiency and conpact design. The DBP operates from a single AC supply
(either single or three phase) and, when using the galvanic isolation option,
it can be connected directly to the Mains.

The DBP is constructed fromtwo main PCBs nounted on a heat sink plate. The
| ower board contains the rectifying bridge, the power switching transistors
which drive the notor, termnals for the power stage, the switch node power
supply, the protection logic and conmutation logic. The upper PCB is the
Digital Control Board (DCB) which contains the digital control logic, termnals
for the control stage, D type connector for the comunication and a 4-digit
di spl ay.

The DBP requires a position sensor in order to enable its operation. It can
be either a Resolver or a conbination of an optical encoder and Hall effect
sensors. \When using a Resolver, a small interface card is nounted on top of the
DCB.

The DBP is available in either panel version or rack version with two DN
41612 connectors. The rack version can be fitted in a panel nount enclosure
(ENCD-3U or ENCD-6U), that 1is specially designed for a sinple hook-up
pr ocedur e.

The amplifiers are fully protected against the follow ng faults:

* Under/over voltage

* Shorts between the outputs or between the outputs to ground.
* RMS current limt.

* Insufficient |oad inductance.

* Loss of commutation signals.

* EXcess tenperature.

* Excess position error.

Anal og Section Standard Features:

* Single AC supply (single or three phase)
* Zer o Deadband.

* Motor current nonitor.

* Motor speed nonitor.

* Extra differential operational anplifier.
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* Standard conmmut ati on sensors: Hall effect sensors or a Resol ver.
* Galvanic isolation of the control stage - option.

Digital Section Standard Features

* Accepts notion conmands via RS232 or RS485

* Buffering for pipe lining instructions prior to execution

* Battery-backed RAM for storing user prograns and paraneters

* Conditional statenents for controlling program execution real- tinme.

* Programmabl e time and position trip points

* Variables for entering and changi ng system paraneters

* 5 Uncommitted inputs

* 2 uncommitted hi gh speed inputs.

* 10 Uncomm tted outputs

* Arithnetic and | ogic functions for nanipul ating paraneters

* Digital filter with progranmabl e gain, danping and i ntegrator

* Error handling, end of travel, energency stop, status reporting.

* 0-600, 000 quadrature counts/second speed range

* One analog input - 11 bit resolution

* Master/slave operation with programmable following ratio (master information
froman optical encoder or from Pul se and Direction inputs)

* Dual -1 oop capability

* Adj ustabl e continuous and peak current limts

* 4-digit display for diagnostics.

2. Type Designation

BP F-24/270RR

. e | - Isolation *
DBP series amplifier

O - Off line:
Isolation + Inrush current limit

Fan cooling required for full rating

E - Optical encoder + Hall sensors

. R - Resolver
Rated continuos current

R - Rack mounting
Max. operating AC voltage

H - Panel mounting
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3. Technical Specification

Type AC Suppl y* Current Si ze Si ze Wi ght
mn max limts Panel (H) | Rack(R) (Kg)
DBP- 12/ 135 28- 135 12/ 24 DBP2 3U 20T 1.4
DBP- 20/ 135 28- 135 20/ 40 DBP3 6U 21T 3
DBP- 8/ 270 100- 270 8/ 16 DBP2 3U 20T 1.4
DBP- 16/ 270 100- 270 16/ 32 DBP3 6U 21T 3
DBPF- 12/ 135 28- 135 12/ 24 DBP1 3U 13T 0.7
DBPF- 20/ 135 28- 135 20/ 40 DBP4 6U 13T 1.3
DBPF- 30/ 135 28- 135 30/ 60 DBP6 6U 21T 3
DBPF- 8/ 270 100- 270 8/ 16 DBP1 3U 13T 0.7
DBPF- 16/ 270 100- 270 16/ 32 DBP4 6U 13T 1.3
DBPF- 24/ 270 100- 270 24/ 48 DBP6 6U 21T 3

*

These are the absol ute m ni mrum maxi rum AC supply vol tage under any condition.
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Gener al

* DC output voltage is 130% of AC input voltage.

* 2KHz current |oop response

* Qutputs vol tages of +5V/0.2A, +15V/0. 1A for external use.
* Efficiency at rated current - 97%

* (Qperating tenmperature: 0 - 50°C

* Storage tenperature: -10 - +70°C

3.1 Digital /O specification

Digital Inputs:
H gh/Low i nput definition: Vil<lV, Vih>2. 4V

Maxi mum i nput vol tage: 30V

I nput i npedance: 3-7Kohm

I nput hysteresis: typ 1V.

VWen left open: low |level.

I nput threshold | evel can be shifted on request.
The fast inputs capture events (input voltage |evel

going fromlow to high) of |ess then 10nsec durati on.

Digital Qutputs:
H gh/ Low out put definition: Vol <0.4V, Voh>4V
Qut put level: 0-5V

Recommended out put current: 1ol =l oh=5mA
Maxi mum out put current +10mA

The outputs are nornmally at |ow | evel.
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3.2 Analog input specification

Maxi mum i nput vol t age:

- Wien R1L (4700hm is
| ess than 5V.

- Wen the absol ute value is higher than 5V, R1(Kohm

i nserted, the absolute value of the input voltage should be

= 2Vi-10 should be inserted.
The nP reads al ways +5V.

Resolution of the digital conversion: 11 bit full scale.
Typical offset: 5 bits
470K
. VREF
" A700PF +
470k |
70 éﬁ>" 8 I " 300 - uno
UsC 4700PE 4700PF
DIGITAL GND l $
470k
1000PF ,,
‘ ok VREF
*R1
ANALOG 18a
2 1 470k 6
INPUT o . 9 ;5i> 7 20K %3'\ 14 300 - U1
usB : e >
10Ki &+ e t 47OOPFi i47OOPF
DIGITAL GND

DIGITAL GND DIGITAL GND

ANALOG INPUT

DIGITAL GND
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3.3 Sensors specification

3

3

DBP -

.3.1 Encoder

The encoder nust be incremental with two TTL channels in quadrature and
phase shift.

H gh/Low i nput definition: Vil<1.5V, Vih>3V

I nput vol tage range: 0-15V

I nput hysteresis 1.5V

I nput i npedance: 1Kohmto 5V.

Maxi mum frequency mai n encoder: 150KHz

Maxi mum frequency auxiliary encoder: 250KHz

Noi se protection by analog and digital filters

VWhen left open the input is internally pulled to high |evel

.3.2 Resol ver

Resol ver Option Feature:

* 10, 12,14 and 16 bit resolution set by the user.

* Maxi mumtracking rate 1040 rps (10 bits).

* Vel ocity output.

* Encoder A, B, outputs + programrabl e i ndex out put.
Ref erence paraneters:

Max. vol tage: 20Vptp or 7Vrns

M ni mrum out put vol tage: 2Vrns

Max. current: 80mA

Max frequency: 20KHz outputs:

Rev 6/93
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Vref

R704 - 708 ARE NOT INSTALLED IN FACTORY STANDARD SETTING.

ENCODER INPUTS

+5v+5v  +5v +5v +5V
1000pL_ ¢ 1K 1K K
1000P
CHB oZa R N
V\V/
* R705 100 100K U105
301K
CHB 26a DS W
+5v +5v +5wbv +5v
1000P, j_
==<1K 1K 1K
100 1000P
CHA 0=, L : > 7
A4
U104
*R704 100 100K
30a
DS2
CHA K
+5v +5v  +5v +5v +5v
1000P] < 1K J_ «
1000P 249K
2la 100
AY/PULSE o A SN 7
VNV U107
« R707 100 100K
22a DS5 N
—— AN
AY/PULSE \ oty
+5v +5v  +5v +5v
+5V
1000P
—~<{ K 1K
lOOOI;[
100
INDEX o2 AN — 6
U121B
* R708, 100
32a
INDEX l
DS6 \
+5y +5v +5v +5v +5v
1000R. 1K J_
- 1K
lOOOP/I\ 249K
100
BY/DIR 023a AA — 2 = 7
N/ . >
* R706 100 100K V1o
_— o
24a \ V.,
D4
BY/DIR Y
REMARK:
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3.4 Communication

3.4.1 RS232 Configuration
The RS232 is configured for 8-bit, no parity, full duplex and it will echo al
the transm ssions.
Baud rates: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600
No hardwar e handshaki ng is required.

3.4.2 RS485 Configuration
The RS485 is configured for 8-bit, no parity, half duplex.
Baud rates: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600

No hardwar e handshaki ng is required.

3.5 Battery backup
180mAH battery that at rated operating and storage condition will last for

at | east 40,000 non operating hours.

3.6 Performance
Posi ti on range: 1230 guadr ature counts

Vel ocity range: +600, 000 counts/sec

Vel ocity resolution: 1 count/s

Accel eration range: 91 - 11. 8x10°% count/s

Accel eration resol ution: 91 counts/s2

DBP - Rev 6/93
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-15V +15V

300 300

DZ13v
0.1M
0.IMF

v

RS232

e

N

TRANSMIT 03

RECEIVE O-2
5

1
7
5
GND o= 4onpRT \ DS9
1 £ SN75155 o RS232-OFF
RS485-ON

RS485/RS232

3 Ull4
CC R 1K
71 =
B RE
6
5

DY D
RA RY |

[0 [V

DE!

Hlw N |-

GND D

SN75L S176

1 1K

—AA
'A%

TRANSMIT/
RECEIVE CONTROL

+5v
* R802 3

4
+HB  O—e\N\Ne———

Notes:
*R119-LINE TERMINATION RESISTOR, USED ON BOTH ENDS OF LONG LINES. NORMALLY NOT MOUNTED.

* R802 - SMD RESISTOR. NORMALLY NOT MOUNTED

COMMUNICATION
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4. System Operation

4.1 RS485 and Checksum Protocol

The RS485 in the DCB is configured as 8-bit, no parity, 1 stop bit, half
dupl ex. The followi ng baud rates are available: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600. No hardware handshaking is required.

In the RS-485, which is a Half Duplex system all the Transmitters and all
the Receivers share the sane Miultidrop wire. Therefore, each character that is
transmtted on the line, is automatically received by all the Receivers. This
is an inherently "confused" way to transmt data and no "Echo" procedure can
assure reliable communication

In order to solve this reliability problem it is necessary to use standard
protocol s procedures.

It is inportant to understand that using RS485 with the DCB products w t hout
any protocol is possible. This is also the default condition whenever the RS485
is activated. However, the reliability of the communication is only assured
when activating the protocol. This is done by sending the command CK1 fromthe
host to the DCB

Chapter 1.2.1 in the DCB Software manual explains the standard protocol used

and supplied by El no.

4.2 Current Control

DBP -

The anal og part of the DBP is actually a standard anplifier that operates in
current node. However, the DCB receives continuously analog information about
the current magnitude, direction and ripple. This information is processed to
obtain digital control of the follow ng features:

* Continuous current limt
* Peak current limt
* Tinme dependent peak current limt

* Current ripple

Rev 6/93
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4.2.1 Current feedback, Current feedback nultiplier (CFM and
Current | oop
Three current feedbacks are obtained by measuring the voltage drop across
current sensing resistors or by current transforners (when using the isolation
option). These three signals are synthesized and multiplexed which result in a
single voltage signal proportional to phases currents. It is then conpared to
the current command. The error is processed by the current anplifier to provide
a voltage command to the PWM secti on.
Current loop control is obtained by op anp U21/A (current anplifier) and R4,
Cl which forma lag-1ead network for current |oop. The standard anp is equi pped
with R4 and ClL to get optinum current response for an average notor in this

power range. These conponents are mounted in sol derless termnals.

(O )—

Error amplifier Current amplifier
1 I
’\] I Current feedback
CFM

The anplifier is equipped with a Current Feedback Miltiplier (CFM. By
turning DIP switch 2 (on the upper board of the power stage) to O\, the signal
of the current feedback is multiplied by 2 and consequently the follow ng
changes occur:

- Current gains are nultiplied by 2.

- Current nmonitor is divided by 2.

- Current limts are divided by 2.

- Dynamic range is inproved.

- Comutation ripple is reduced.

DBP - Rev 6/93
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This function should be activated whenever the rated current AND the peak
current of the notor are less than 20% of the anplifier rated continuous and
peak limts respectively.

Sonetimes, oscillations may occur in the current loop due to the fact that
the feedback gain was multiplied. This can be resolved by substituting R4 with

a | ower val ue.

4.3 Digital current limits
The servo amplifier can operate in the follow ng voltage-current plane:

+V
-lp -lc lc Ip
Intermttent Cont i nuous
zone zone -V
Ic - Continuous current Ip - Peak current

Fig. 4.1: Voltage-Current plane

Each amplifier is factory adjusted to have this shape of voltage-current
operating area with rated values of continuous and peak current limts. By
using the command CL(n) for the continuous and PL(n) for the peak it is
possible to adjust the current limts (continuous and peak independently) from
the rated val ues down to 10% of the rated val ues.

4.3.1 Tinme dependent peak current limt

The peak current duration is a progranmable paranmeter which is also a
function of the peak anplitude and the notor operating current before the peak
demand. The user defines the maxi num duration of the full anplitude peak by the
instruction PDn - n cannot be nore than 2 seconds. In addition to this
definition, a digital filter is enployed to ensure that the RM5 value of the
current will not exceed the continuous current limt. The duration of Ip is

gi ven by:
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lop - Actual operating current before the peak demand.
The result of this filter is that the maxi mum peak can last for a maxi mum of

2 seconds. A lower peak can |last |onger.

Exanple: A notor is driven by an DBPF-10/135 anplifier at constant speed and

constant current of 5A. Wiat is the maxi mum possi ble duration of a 20A peak ?

Tp = 2.2ln -------- = 0. 892 seconds

4.4 Digital position and speed control

The DCB accepts motion commands via an RS232 or RS485 communication |ine and
receives position feedback in an incremental encoder format either from an
encoder or from the resolver/digital circuit. The DCB derives the closed-I|oop
position error by conparing the conmand position and the feedback position. The
error is processed by a digital filter to yield with an anal og notor conmand.
The analog +5 volt range notor command is then anplified by the power
anplifier.

Following is a summary of all the operating nodes of the DCB and a detail ed
di scussi on of each of them
Control Modes
Hol di ng Mbdes.
Start Mbdes
Pr ogram Mbde
Term nati on Mbdes
Status reporting

Define origin nodes

DBP - Rev 6/93
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Control Modes

The DCB can be commanded to control the position of a nmotor, its torque or

its velocity using three basic control nodes:
- Position Mde
- Vel ocity Mde
- Position Foll ower Mde
Position Mode

In the position nmode the motor will advance a specified distance and then
stop. This distance can be represented as an absolute position (PA n) or as a
relative distance from the current position (PR n). The notion will follow a
trapezoidal or triangular profile with the acceleration (AC n) and slew
velocity (SP n) set by the user.
Velocity Mode

In the velocity node the notor will accelerate to a specified slew speed. It
will hold this speed until a stop condition is received (see termnation
nodes), or a new velocity/direction is comuanded.
Position Follower

It can also control the notor as a position follower of a naster encoder or

a pul se and direction signals.

Holding Modes.

The hol di ng nodes describe the behavior of the system after it has stopped.
There are three hol di ng nodes:
- Servo
- Mtor Of
Servo Mode

In the servo node (SV) the system maintains stopping position by using its
control law to correct for any position errors.
Motor Off Mode

In the Motor Of node is, the power bridge and the position control are shut
off and there no torque is generated by the anplifier. The Mtor Of node is

useful in robotics applications in the teachi ng node.
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Start Modes

There are three start nodes to begin a nove:
Direct command

A nmove can be initiated directly by a command fromthe host or a termnal.
Program

A nove can be initiated by a conmand included in the user program
Input condition

Another alternative is to have the nmove started by a conditional statenent
specified by the user program

Program Mode

A set of conmands can be inplemented as a user program to allow for

automatic and/or conmplex types of noves. The wuser may specify software
vari abl es, conditional statements, subroutines and error routines which enable
enhanced notion control.

Termination Modes

A notion can be termnated in a variety of ways. In all but energency
termnati on nodes the notor will be decelerated gradually to a stop and then
will enter one of the stationary nodes (Servo, or Mtor Of). In a position

node nove, the motion will termnate naturally upon reaching the desired final
position. In all of the control nodes the notion can be term nated by a comand
from the host. An additional neans of termination is from one of the |ocal
i nputs.

Activating the forward and reverse limt switch inputs can be another neans
of terminating a nove. Upon contacting the switch, the # routine wll be
activated. This is a user progranmed routine that should normally include a
stop conmand to decelerate the notor to a full stop.

There are two nethods of generating an energency stop. The first is by an
abort command from the host, and the other is by the local abort input. Upon
receipt of either of these comands the system will go imediately to its
stationary node.

Another "unnatural” way to termnate a notion is whenever an internal
anplifier inhibit (due to one of the protections) occurs. This turns off the
power stage and the notor will decelerate to a stop by friction only. There are
two nodes of handling the internal anplifier inhibit:

Lat ch Mode

The power stage is disabled and only a reset will release it.
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Auto restart
The power stage inhibit will automatically be released upon clearing the
cause of the inhibit.

Status Reporting

DBP -

Status is available to the user in several ways.
Communication

In response to the Tell Status conmmand (TS) the DCB sends a coded nessage
describing the status of the amplifier.

In addition, the host may request certain information at any time. This
consists of the state of the system (G\?, ZR?, PL?, KI?), the state of the
local inputs (Tl), the torque level (TT), the current notor position (TP), the
current notor velocity (TV) and the reason for a stop condition (TC).

Refer to the DCB Software Manual for further details.

Hardware signal

Moti on conpl ete signal

This output will go to high when notion is conpl ete.
I nhi bit out put

VWhenever the anplifier is inhibited, this open collector output goes to |ow
VWen using Elno's nother boards a potential free relay replaces the open

col I ector output.

4-digit display

VWhenever a fault occurs, a fault nessage will be displayed for easy visual
information. See chapter 9.1 for a summary of all anplifier's fault
i ndi cati ons.

Define origin modes

The origin is that location at which the absolute position of the notor

equal s zero. This special |ocation nay be defined in two ways. First, the user
may send a command (DH) which defines the current notor position to be the
origin. The alternate method is to request the DCB to perform the hom ng

sequence by commandi ng HM
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4.5 Operation of the shunt regulator

A shunt regulator is included in the power supply section of the DBP. The
shunt regulator is a switching type, wherein dissipative elenents (resistors)
are switched across the DC bus, whenever the voltage reaches a predeterm ned
level (Vr). The function of the shunt regulator is to regulate the voltage of
the DC bus during the period of notor deceleration, when there is a net energy
outflow from the nmotor to the amplifier. The anplifier handles this reverse
energy just as efficiently as it provides energy to the notor, hence, nost of
the energy is passed through the anplifier to the power supply, where the
returning energy charges the filter capacitors above their normal voltage
| evel , as determ ned by the AC incom ng voltage.

VWhen the capacitors charge-up reaches the predeterm ned voltage |evel (Vr),
the shunt regulator begins its regulating action. The bus is regulated to this
range until regeneration ceases.

Al the double Eurocard size anplifiers are equipped with two outputs for

connecting an external shunt resistor , hence increasing the power dissipation

DBP -

capability.
SHUNT speci fi cations
Type Reg. I nt er nal Ext er nal Reg.
Vol t age Reg. Current (A
(vr) Current (A
DBP- 12/ 135 193 13 N A
DBP- 20/ 135 193 26 21
DBP- 8/ 270 383 8 N A
DBP- 16/ 270 383 16 12
DBPF- 12/ 135 193 13 N A
DBPF- 20/ 135 193 26 N A
DBPF- 30/ 135 193 26 21
DBPF- 8/ 270 383 8 N A
DBPF- 16/ 270 383 16 12
DBPF- 24/ 270 383 16 12
Rev 6/93
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4.6 Commutation signals format

60“FORMAT (120)

30C 0O 60 120 180 240 300 360 60
(360) (0)

B 30° FORMAT

300 0O 60 120 180 240 300 360 60
(360) (0)

Vac

. " o,
""',, “““‘ """
o, o' e,
+ | Vba
o, o M B M
0 TOR BEMF
"o, o
oy, o'
o o
"o, oo

VC b R

300 0O 60 120 180 240 300 360 60
(360) (0)
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4.7 Protective functions
Al the protective functions except "Low Back-up Battery Voltage" activate
an interrupt to the main processor which inhibits the power bridge and disable
current flow to or fromthe notor. The user can interrogate the processor in
order to verify the cause of the inhibit. An indication of the fault wll
appear on the display. The follow ng protections are processed by the DCB
4.7.1 Short circuit protection
The anplifier is protected against shorts between outputs, or either output
to ground, or either output to the positive supply |ine.
4.7.2 Under/over voltage protection
VWenever the DC bus voltage is under or over the limts indicated in the
techni cal specifications, the anplifier will be inhibited.
4.7.3 Tenperature protection
Tenmperature sensor is mounted on the heatsink. [f, for any reason, the
temperature exceeds 85°C the anplifier will be inhibited. The anplifier wll
restart when the tenperature drops below 80°C. The user can always interrogate
the DCB about the heatsink temperature by using the command T?.
4.7.4 Internal power supply failure
In any case that the sum of the internal power supplies is below 13V or its
di fference higher than 1V, the anplifier will be inhibited.
4.7.5 Loss of comutation feedback
Lack of either of the conmmutation signals will inhibit the anplifier
4.7.6 Low back-up Battery voltage
Wen the battery voltage goes below 2.4V the DCB will send a nessage on the

conmuni cation line and will display "BATT" on the display.
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MOTOR OUTPUTS
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é\ Ref. oscillator output
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5. Terminal Description

5.1 Terminals for Horizontal and Rack mounting versions
POMNER BOARD - 3U si ze

H R Functi on

1 (32a, ) Mot or phase A output. Wth the DIN connector both pins nust be
connect ed.

2 (30a,c Mot or phase B output. Wth the DIN connector both pins nust be
connect ed.

3 (28a, c) Mot or phase C output. Wth the DIN connector both pins nust be
connect ed.

4 (26a, c) AC supply-phase A Wth the DN connector both pins nmust be
connect ed.

5 (24a, c) AC supply-phase B. Wth the DIN connector both pins nmust be
connect ed.

6 (22a, c) AC supply-phase C. Wth the DIN connector both pins nmust be
connect ed.

7 (20a, c) DC power positive (+Vs)

8 (18a,c DC power conmon

9 16a, c)

10 (14c) Hal | sensor A *

11 (12c) Hal | sensor B *

12 (10c) Hal | sensor C *

13 (8c) +15VDC for Hall sensors supply.

14 (6¢c) Crcuit common for the Hall sensors supply (Control common).

15 (4c) 24V common - for the fan supply only.

16 (2c) +24VDC, 400mA for use with brushless fan

* -1V < Vil <1V; 2V < Vih <30V

Source sink capability - 2mA mn.
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Power Board - 6U size - Supplies termnals

H R FUNCTI ON

+VS 4ac, 2ac Ext ernal shunt resistor connection / +VS.

NC NOT CONNECTED

SO 8ac Ext ernal shunt resistor connection.

NC NOT CONNECTED

POW l4ac, 12ac | PONER COVIVON

com

NC NOT CONNECTED

AC 20ac, 18ac | AC supply-phase A. Wth the DIN connector all pins nust be
connect ed.

AC 26ac, 24ac | AC supply-phase B. Wth the DIN connector all pins nust be
connect ed.

AC 32ac, 30ac | AC supply-phase C. Wth the DIN connector all pins nust be
connect ed.

Power Board - 6U size - Mtor termnals

H R FUNCTI ON

HC 2c Hal | sensor C *

HB 4c Hal|l sensor B *

HA 6¢ Hal | sensor A~

- FAN 8c 24V common - for the fan supply only

+FAN 10c +24VDC, 400mA for use with brushless fan

MC 18ac, 16ac, 14a | Motor phase C output. Wth the DN connector all pins nust
be connect ed.

MB 26c, 24ac, 22ac | Motor phase B output. Wth the DIN connector all pins nust
be connect ed.

MA 32ac, 30ac, 28c | Motor phase A output. Wth the DIN connector all pins nust

be connect ed.

* -1V < Vil <1V; 2V < Vih < 30V

Source sink capability - 2mA mn.
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Control board

H & R | Function Remar ks

la Qutput 6 *

1b Current nonitor This anal og output represents the actual current
in the notor. The scale (in AV) is: Ip/ 7.5
Ip - Rated peak current of anplifier.

2a Qut put 7 *

2b Velocity / current node | When input is left open (low level) the analog

sel ection part of the anplifier is working in current node.

when a high level signal is applied (>2V), the
anal og part of the anplifier is working as a high
gain velocity anplifier. ™"

3a Qut put 8 *

3b Motion command ( +5V) This anal og output represents the current conmand
from the position loop to the power amplifier. It
is useful for nmonitoring the position |oop
r esponse.

4a G rcuit comon

4b CGrcuit comon

5a Fast output 9 *

5b +5V out put There are several +5V termnals. The accunul ative
external |oad should not exceed 200mA.

6a Fast out put 10 *

6b CGrcuit comon

7a Moti on Conpl ete This output wll go to high when notion is
conplete. *

7b +15V out put 100mA.

8a I nhi bit out put VWenever the anplifier is inhibited, this open
col l ector output goes | ow.

8b - 15V out put 100mA.

*

Vol <0. 4V, Voh>4V,

oMl <1V, Vi h>2. 4V,

DBP - Rev 6/93
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Control board - cont.
H & R | Function Remar ks
9a Forward limt swtch This committed input activates the #[ subroutine. ”
9b positive input of a | See Appendix C
differential anplifier.
10a Reverse limt swtch This conmtted input activates the #] subroutine.*
10b Negative input of a | See Appendix C
differential anplifier.
1lla CGrcuit comon
11b Qut put of a | See Appendi x C
differential anplifier.
12a Home swi tch *
12b Tachogener at or VWhen using the resolver option this output is the
out put /i nput velocity nonitor with a scale of 8V for maxi num
speed. See 7.3.
13a Abort i nput This input rmust be connected to high level voltage
to enable the anmplifier.*
13b Qut put 1 -
1l4a CGrcuit comon
14b Qut put 2 * %
15a Fast input 6 This fast response input can capture events with a
duration of less than 10nms. An event is defined as
an input voltage transition fromlow to high. *
15b Qut put 3 * %
16a Fast input 7 Sane function as Fast Input 6 (15a). *
16b Qut put 4 * %
17a Reset i nput *
17b Qutput 5 * %
" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC
"* Vol <0.4V, Voh>4V, CQutput level: 0-5V, max output current +5mA
DBP - Rev 6/93




36

Control board - cont.
H & R | Function Remar ks
18a Anal og i nput This input is nonitored by the main nP. Wen |Vi|
< 5V, R1=470ohm shoul d be inserted. Wen |Vi|> 5V,
R1(Kohm) =2Vi - 10 should be inserted. The nP always
reads a range of +5V.
18b [ nput 1 *
19a +5V out put There are several +5V termnals. The accunul ative
external |oad should not exceed 200mA.
19b [ nput 2 *
20a CGrcuit comon
20b | nput 3 *
2la Auxi l iary encoder input
(Ay) or pulse input for
Pul se and Direction
node.
21b [ nput 4 *
22a Auxiliary encoder
conpl ementary input (-
Ay) or conplenmentary
Pul se and Direction
node
22b Input 5 or Index Input. [If a hom ng sequence is required, the |ndex |nput
must be connected to Input 5 *
23a Auxi l iary encoder input
(By) or Direction input
for Pulse and Direction
node
23b Resol ver reference Max. vol tage: 20Vptp or 7Vrns
Max current: 80mA
Max frequency: 20KHz
" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC
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Control board - cont.

H & R | Function Remar ks
24a Auxiliary encoder
conpl ementary input (-
By) or Conpl enentary
Direction i nput for
Pul se and Direction
node
24b Resol ver reference | The reference voltage to the resolver nust be
conmon. taken fromtermnals 23b and 24b only.
25a +5V out put There are several +5V term nals. The accunul ative
external |oad should not exceed 200mA.
25b Cosi ne signal input. See 7.3
26a CGrcuit comon For the auxiliary encoder
26b Cosi ne signal common. See 7.3
27a Channel B i nput
27b Si ne signal input. See 7.3
28a Channel -B input
28b Si ne signal conmon See 7.3
29a Channel A input
29b CGrcuit comon For the main encoder
30a Channel -A input
30b I ndex out put For resolver option only.
3la - I ndex i nput
31b Channel B out put
32a I ndex i nput
32b Channel A out put
Remark: In the follow ng paragraphs the terminals will be related to all the

mounting types as in the foll owi ng sanpl e:
H R- 2a, E- J4/ 13.
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CONTROL BOARD

TERMINALS OF DBP
RACK VERSION - 3U SIZE
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TERMINALS LAYOUT

CONTROL BOARD

MOTOR OUT ACinput POWER HALL SUPPLY FAN

A1|B |C3 ;|~ |; o Zorg :o|i1|i2 1135|1Z 15|16
O000000000000008

DBP - PANEL (H) MOUNTING TYPE
EUROCARD SIZE TYPES
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5.2 Mother Boards terminals (MBA-DBP/3U and MBA-DBP/6U)
Use: For all DBP anplifiers (3U6U size) with Resolver or optical encoder
feedback. The encoder outputs are driven by line drivers to inprove noise
i munity.
Termination: Screw type termnals for the power and D-type connectors for the

signal s.

PONER TERM NALS FOR MBA- DBP/ 3U

H R Functi on

1 (32a, ) Mot or phase A output. Wth the DIN connector both pins nust be
connect ed.

2 (30a,c Mot or phase B output. Wth the DIN connector both pins nust be
connect ed.

3 (28a, c) Mot or phase C output. Wth the DIN connector both pins nust be
connect ed.

4 (26a, c) AC supply-phase A Wth the DIN connector both pins nmust be

connect ed.

5 (24a, c) AC supply-phase B. Wth the DIN connector both pins nmust be

connect ed.

6 (22a, c) AC supply-phase C. Wth the DIN connector both pins nmust be

connect ed.

7 (20a, c) DC power positive (+Vs)

8 (18a,c DC power conmon

9 16a, c)

10 G ound, this termnal is connecred through a screw to the rack
chassi s.

15 (4c) 24V common - for the fan supply only.

16 (2c) +24VDC, 400mA for use with brushless fan
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PONER TERM NALS FOR MBA- DBP/ 6U

Ter m nal Functi on

ML Mot or phase A out put.

Y4 Mot or phase B out put.

VB Mot or phase C out put.

G\D Gound. This termnal is connected to the ENC chassis.
AC AC suppl y- phase A

AC AC suppl y- phase B.

AC AC suppl y-phase C.

oM DC power common

VS DC power positive

SO Auxiliary shunt output, for external shunt resistor.
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Signal s connector - J1 (MBA-DBP/3U and MBA- DBP/ 6U)

Pin Functi on Remar ks

1 Channel A input

2 Channel -A input

3 Channel B i nput

4 Channel -B input

5 - I ndex i nput

6 I ndex i nput

7 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

8 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

9 CGrcuit comon

Signal s connector - J2 (MBA-DBP/3U and MBA- DBP/ 6U)

Pin Functi on Remar ks

1 Resol ver reference Max. voltage: 20Vptp or 7Vrns
Max current: 80mA
Max frequency: 20KHz

2 Resol ver reference | The reference voltage to the resolver nust be

conmon. taken frompins 1 and 2 only.

3 Cosi ne signal input. See 7.3

4 Cosi ne signal common. See 7.3

5 Si ne signal input. See 7.3

6 Si ne signal conmon See 7.3

7 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

8 - 15V out put There are several -15V pins. The accunul ative
external |oad should not exceed 100mA.

9 G rcuit comon

DBP -
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Signals connector - J3 (MBA-DBP/3U and MBA- DBP/ 6U)

Pin Functi on Remar ks
1 positive input of a | See Appendix C.
differential anplifier.
2 Negative input of a | See Appendix C.
differential anplifier.
3 Qut put of a | See Appendix C
differential anplifier.
4 CGrcuit comon
5 Anal og i nput This input is nmonitored by the main nP. Wen |Vi|
< 5V, R1=4700hm should be inserted. Wen |Vi|>
5V, R1(Kohn)=2Vi-10 should be inserted. The nP
al ways reads a range of +5WV.
6 G rcuit comon
7 G rcuit comon
8 Current nonitor Thi s anal og output represents the actual current
in the notor. The scale (in AV) is: Ip/ 7.5
Ip - Rated peak current of anplifier.
9 G rcuit comon
10 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.
11 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.
12 - 15V out put There are several -15V pins. The accunul ative
external |oad should not exceed 100mA.
13 Channel B out put
14 Channel A out put
15 I ndex out put For resolver option only.
16 Not connected
17 I nhi bit out put Rel ay contact (potential free).
The relay contact is closed whenever the
anplifier is enabled. Contact rating: 0.5A 200V,
10W
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Pin Functi on Remar ks

18 I nhi bit out put Rel ay contact (potential free).
The relay contact is closed whenever the
anplifier is enabled. Contact rating: 0.5A 200V,
10W

19 Motion command ( +5V) Thi s anal og out put represents the current conmand
fromthe position |loop to the power anplifier. It
is wuseful for nonitoring the position [|oop
r esponse.

20 G rcuit comon

21 Reset i nput *

22 CGrcuit comon

23 Tachogener at or VWhen using the resolver option this output is the

out put /i nput velocity monitor with a scale of 8V for maxi hnum

speed. See 7.3.

24 CGrcuit comon

25 Velocity / current node [ When input is left open (low level) the anal og

sel ection part of the anplifier is working in current node.

when a high level signal is applied (>2V), the
anal og part of the amplifier is working as a high
gain velocity amplifier. *

26 Not connect ed

Si gnal s connector - J4 (MBA-DBP/ 3U and MBA- DBP/ 6U)

Pin

Functi on

Renar ks

I nput 1

*

I nput 2

*

Crcuit common

I nput 3

g | W N

I nput 4

" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC

DBP -
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Si gnal s connector - J4 - cont.

Pin Functi on Remar ks

6 Input 5 or Index Input. [If a homi ng sequence is required, the Index |nput
nmust be connected to | nput 5.

7 CGrcuit comon

8 Fast input 6 This fast response input can capture events wth
a duration of less than 10ns. An event is defined
as an input voltage transition fromlow to high. *

9 Fast input 7 Sane function as Fast Input 6 (8).

10 CGrcuit comon

11 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

12 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

13 Qut put 7 *

14 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

15 Qut put 1 * %

16 Qut put 2 * %

17 Qut put 3 *

18 CGrcuit comon

19 Qut put 4 * %

20 Qutput 5 * %

21 Qut put 6 * %

22 CGrcuit comon

23 Qut put 9 * %

" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC

"* Vol <0.4V, Voh>4V, CQutput level: 0-5V, max output current +5mA
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Si gnal s connector - J4 - cont.
Pin Functi on Remar ks
24 Qut put 10 *
25 Moti on Conpl ete This output wll go to high when notion is
conplete. *
26 Qut put 8 *
Si gnal s connector - J6 (NMBA-DBP/ 3U and NMBA- DBP/ 6U)
Pin Functi on Remar ks
1 Auxiliary encoder
conpl ementary input (-
By) or Conpl enentary
Direction i nput for
Pul se and Direction
node
2 Auxi l iary encoder input
(By) or Direction input
for Pulse and Direction
node
3 Auxi l iary encoder input
(Ay) or pulse input for
Pul se and Direction
node.
4 Auxiliary encoder
conpl ementary input (-
Ay) or conplenmentary
Pul se and Direction
node
" Vol <0.4V, Voh>4V, CQutput level: 0-5V, nax output current +5mA
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Si gnal s connector - J6 - cont.
Pin Functi on Remar ks
5 Auxi l iary encoder index
i nput
6 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.
7 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.
8 CGrcuit comon
9 Honme switch *
10 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.
11 Abort i nput This input nust be connected to high Ievel
voltage to enable the anplifier. *
12 +5V out put 200mA
13 Forward limt swtch This commtted input activates the #| subroutine.
*
14 Reverse limt swtch This commtted input activates the #| subroutine.
*
15 CGrcuit comon
J1A, FAN TERM NALS - ( MBA-DBP/ 6U ONLY)
10 24VDC conmon - fan only.
11 +24VDC i sol ated supply for fan (nmax. 400mA)
" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC
DBP - Rev 6/93
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Si gnal s connector - J8 (MBA-DBP/ 3U and MBA- DBP/ 6U)

1 Channel A out put Mai n encoder buffered output (20mA, 0-5V)

2 Channel - A out put Mai n encoder buffered output (20mA, 0-5V)

3 Channel B out put Mai n encoder buffered output (20mA, 0-5V)

4 Channel -B out put Mai n encoder buffered output (20mA, 0-5V)

5 Encoder index out put For resol ver option only buffered out put
(20mA, 0-5V)

6 Encoder -index out put For resol ver option only buffered out put
(20mA, 0-5V)

7 CGrcuit comon

8 CGrcuit comon

9 CGrcuit comon

10 Hal |l A *

11 Hall B *

12 Hall C *

13 +15V There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

14 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

15 CGrcuit comon

Remark: In the follow ng paragraphs the terminals will be related to all the

mounting types as in the foll owi ng sanpl e:
H R- 2a, E- J4/ 13.

* -1V < Vil <1V; 2V < Vih < 30V

Source sink capability - 2mA mn.

DBP -
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5.3 Terminals for DBP mounted in ENCD.
PONER TERM NALS FOR MBA- DBP/ 3UE (3U si ze)

Ter m nal

Functi on

Mot or phase A out put.

Mot or phase B out put.

Mot or phase C out put.

AC suppl y- phase A

AC suppl y- phase B.

AC suppl y- phase C.

DC power positive (+Vs)

0 N | |01 [ W N |

©

DC power common

[N
o

G ound

[
=

G ound

PONER TERM NALS FOR NMBA- DBP/ 6UE (6U si ze)

Term nal Functi on

MA Mot or phase A out put.

1Y=] Mot or phase B out put.

MC Mot or phase C out put.

G\D G ound

AC AC suppl y- phase A

AC AC suppl y- phase B.

AC AC suppl y- phase C.

POWN COM PONER COMVON

+VS Ext ernal shunt resistor connection / +VS.
SO Ext ernal shunt resistor connection.
Attention:

DC power commons, control comons and fan common are floating with respect to each
other. Do not short them unl ess specified.

For isolated anplifiers connecting control

i nserting

R2 (short

common

resistor) on the nother board.

to ground

is acconplished by

DBP - Rev

6/ 93
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Signal s connector - J1 (MBA-DBP/3UE and MBA- DBP/ 6UE)

Pin Functi on Remar ks

1 Channel A input

2 Channel -A input

3 Channel B i nput

4 Channel -B input

5 - I ndex i nput

6 I ndex i nput

7 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

8 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

9 CGrcuit comon

Signal s connector - J2 (MBA-DBP/3UE and MBA- DBP/ 6UE)

Pin Functi on Remar ks

1 Resol ver reference Max. voltage: 20Vptp or 7Vrns
Max current: 80mA
Max frequency: 20KHz

2 Resol ver reference | The reference voltage to the resolver nust be

conmon. taken frompins 1 and 2 only.

3 Cosi ne signal input. See 7.3

4 Cosi ne signal common. See 7.3

5 Si ne signal input. See 7.3

6 Si ne signal conmon See 7.3

7 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

8 - 15V out put There are several -15V pins. The accunul ative
external |oad should not exceed 100mA.

9 G rcuit comon

DBP -
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Signal s connector - J3 (MBA-DBP/3UE and MBA- DBP/ 6UE)

Pin Functi on Remar ks
1 positive input of a | See Appendix C.
differential anplifier.
2 Negative input of a | See Appendix C.
differential anplifier.
3 Qut put of a | See Appendix C
differential anplifier.
4 CGrcuit comon
5 Anal og i nput This input is nmonitored by the main nP. Wen |Vi|
< 5V, R1=4700hm should be inserted. Wen |Vi|>
5V, R1(Kohn)=2Vi-10 should be inserted. The nP
al ways reads a range of +5WV.
6 G rcuit comon
7 G rcuit comon
8 Current nonitor Thi s anal og output represents the actual current
in the notor. The scale (in AV) is: Ip/ 7.5
Ip - Rated peak current of anplifier.
9 G rcuit comon
10 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.
11 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.
12 - 15V out put There are several -15V pins. The accunul ative
external |oad should not exceed 100mA.
13 Channel B out put
14 Channel A out put
15 I ndex out put For resolver option only.
16 Not connected
17 I nhi bit out put Rel ay contact (potential free).
The relay contact is closed whenever the

anplifier is enabled. Contact
10W

rating: 0.5A, 200V,

DBP -

Rev 6/93
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Pin Functi on Remar ks

18 I nhi bit out put Rel ay contact (potential free).
The relay contact is closed whenever the
anplifier is enabled. Contact rating: 0.5A 200V,
10W

19 Motion command ( +5V) Thi s anal og out put represents the current conmand
fromthe position |loop to the power anplifier. It
is wuseful for nonitoring the position [|oop
r esponse.

20 G rcuit comon

21 Reset i nput *

22 CGrcuit comon

23 Tachogener at or VWhen using the resolver option this output is the

out put /i nput velocity monitor with a scale of 8V for maxi hnum

speed. See 7.3.

24 CGrcuit comon

25 Velocity / current node [ When input is left open (low level) the anal og

sel ection part of the anplifier is working in current node.

when a high level signal is applied (>2V), the
anal og part of the amplifier is working as a high
gain velocity amplifier. *

Signals connector - J4 (MBA-DBP/3UE and MBA- DBP/ 6UE)

Pin

Functi on

Renar ks

I nput 1

*

I nput 2

*

Crcuit common

I nput 3

g | W N

I nput 4

" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC

DBP -
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Si gnal s connector - J4 - cont.

Pin Functi on Remar ks

6 Input 5 or Index Input. [If a homi ng sequence is required, the Index |nput
nmust be connected to | nput 5.

7 CGrcuit comon

8 Fast input 6 This fast response input can capture events wth
a duration of less than 10ns. An event is defined
as an input voltage transition fromlow to high. *

9 Fast input 7 Sane function as Fast Input 6 (8).

10 CGrcuit comon

11 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

12 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

13 Qut put 7 *

14 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

15 Qut put 1 * %

16 Qut put 2 * %

17 Qut put 3 *

18 CGrcuit comon

19 Qut put 4 * %

20 Qutput 5 * %

21 Qut put 6 * %

22 Qut put 8 * %

23 Qut put 9 * %

" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC

"* Vol <0.4V, Voh>4V, CQutput level: 0-5V, max output current +5mA

DBP - Rev 6/93
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Signal s connector - J4 - cont.
Pin Functi on Remar ks
24 Qut put 10 *
25 Moti on Conpl ete This output wll go to high when notion is
conplete. *
Signal s connector - J6 (IMBA-DBP/3UE and MBA- DBP/ 6UE)
Pin Functi on Remar ks
1 Auxiliary encoder
conpl ementary input (-
By) or Conpl enentary
Direction i nput for
Pul se and Direction
node
2 Auxi l iary encoder input
(By) or Direction input
for Pulse and Direction
node
3 Auxi l iary encoder input
(Ay) or pulse input for
Pul se and Direction
node.
4 Auxiliary encoder
conpl ementary input (-
Ay) or conplenmentary
Pul se and Direction
node
" Vol <0.4V, Voh>4V, CQutput level: 0-5V, nax output current +5mA
DBP - Rev 6/93
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Si gnal s connector - J6 - cont.

Pin Functi on Remar ks
5 Auxi l iary encoder index
i nput

6 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

7 +15V out put There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

8 CGrcuit comon

9 Honme switch *

10 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

11 Abort i nput This input nust be connected to high Ievel
voltage to enable the anplifier. *

12 +5V out put 200mA

13 Forward limt swtch This commtted input activates the #| subroutine.
*

14 Reverse limt swtch This commtted input activates the #| subroutine.
*

15 CGrcuit comon

J1A, FAN TERM NALS - ( MBA- DBP/ 3UE and NMBA- DBP/ 6UE)
10 24VDC conmon - fan only.
11 +24VDC i sol ated supply for fan (nmax. 400mA)

" Vil<1lV, Vih>2.4V, Maxi numinput voltage: +30VDC

DBP -
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Signal s connector - J8 (IMBA-DBP/3UE and MBA- DBP/ 6UE)

1 Channel A out put Mai n encoder buffered output (20mA, 0-5V)

2 Channel - A out put Mai n encoder buffered output (20mA, 0-5V)

3 Channel B out put Mai n encoder buffered output (20mA, 0-5V)

4 Channel -B out put Mai n encoder buffered output (20mA, 0-5V)

5 Encoder index out put For resol ver option only buffered out put
(20mA, 0-5V)

6 Encoder -index out put For resol ver option only buffered out put
(20mA, 0-5V)

7 CGrcuit comon

8 CGrcuit comon

9 CGrcuit comon

10 Hal |l A *

11 Hall B *

12 Hall C *

13 +15V There are several +15V pins. The accunul ative
external |oad should not exceed 100mA.

14 +5V out put There are several +5V pins. The accumul ative
external |oad should not exceed 200mA.

15 CGrcuit comon

Remark: In the follow ng paragraphs the terminals will be related to all

mounting types as in the foll ow ng sanpl e:
H R- 2a, E- J4/ 13.

* -1V < Vil <1V; 2V < Vih < 30V

Source sink capability - 2mA mn.
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G 9) éciReurTcom. 0) 5 INDEX INPUT
CIRcUIT coMm. 150 ) 5 SIN. SIGNAL INPUT
ol 7circuIT com. CIRCUIT COMMON 9 {© — CIRCUIT COMMON 9 ()
+5v 14 |0 —_— +1svs |o O] 4CH. BINPUT o| 4 COS. SIGNAL COMMON|
o| 6INDEX ouT -15v8 |o
+15v13 |0 7 lo O| 3CH.BINPUT 0| 3COs. SIGNAL INPUT
o| 5INDEX ouT + — +15v7  |©
HALLC12 |o — Of 2CH. AINPUT o| 2 vref common
o| 4cHB our INDEX INPUT 6 \9 SIN. SIGNAL COMMON 6 o
HALLB 11 |o 0J) 1CH.AINPUT 0) 1 Vref OUTPUT
o| 3cHB out
HALL A 10 |© _
of 2cHA oUT
CIRCUIT COMMON 9 |9
kg 1 CHAOUT ~0) 130UT7
N
MOTION COMPLETE 25 O /~"0) 13 CHA.B OUTPUT
CURRENT/VELOCITY MODE 25 (0
out1o 24 [0 O TV o| 12-15v
o O 1y CIRUIT COMMON 24 |o ol 1115
ouT9 23
9| 10 CIRCUIT COMMON TACHO COMMON 23 |0 o| 1045y
outs 22 10 CIRUIT COMMON 22 |o
outs 21 | o 9 INPUT?Z o| 9 CIRCUIT common
o RESET INPUT 21 |o
8 INPUT 6
~~0) 8CIRCUIT COMMON ouTs 20 |0 ©| 8 CURRENT MONITOR
CIRCIT COMMON 150 i CIRUIT COMMON 200
o| 7+15v 9| 7 cIrcuIT cOMMON ol cireurr com
REVERSE LIMIT SW 14 |0 ouT4 19 |0 .
orumeo Lt e salo © 6 +5V o] & meuTs MOTOR COMMAND OUT 19|o
5 INDEX CIRCUIT COMMON 18 |O o| 6 CIRCUIT COM.
wsvizlo © ol 5 nPUT4 INHIBIT OUTPUT 18 |0
o| 4cH A AUX. INPUT ouT3 17 |o 0| 5ANALOG INPUT
ABROT INPUT 11 [0 o ol 4 mwpuUTS INHIBIT OUTPUT 17 |©
+5V 10 |© 3 CH. A AUX. INPUT ouT2 16 |0 o O| 4 CIRCUIT COM.
0| 2CH. B AUX. INPUT o| 3 CIRCUIT COMMON N.C.16
HOME INPUT 9 (0 — ouT1 15 |©@ ©| 3 0UT DIFF. AMP.
O/ 1CH.B AUX.INPUT ol 2mpur2 INDEX OUTPUT 15 |0
) o| 2DIFF IN()
5V 14 9 1INPUTL CHA. A OUTPUT 14 |0
J 6 Q) 1DIFF.IN(+)
CONTROL
COMMON
J1A R2< lohm ISUSED TO SHORT
FAN CONTROL COMMON TO
@ @ GROUND WHEN USING
- +
ISOLATED AMP.
J6
MOTOR OUTPUT +VS
ACINPUT POWER POWER GROUND
A B C POSITIVE COMMON
1 2 3 4 5 6 7 8 9 10 11

DBP - Rev 6/93

MBA-DBP/3UE




J8 J1 J2

S 0) 5 INDEX INPUT
CIRCUIT coM. 10 0\ 5 SIN. SIGNAL INPUT
ol 7circuiT com. CIRCUIT COMMON 9 (O — CIRCUIT COMMON 9 ()
+5v 14 |0 [ +1svs |o O] 4CH. BINPUT 0| 4 cos. SIGNAL COMMON|
o| 6INDEX ouT -15v8 |o
+15v13 |0 o ©| 3CH-BINPUT 0| 3COs. SIGNAL INPUT
o| 5INDEX OUT +BV7 — +15v7 |©
HALLC12 |o - Of 2CH. AINPUT o| 2 vref common
o| 4CHB out 9 . o
HALLB 11 |0 INDEX INPUT 6 o) 1cH. AINPUT SIN. SIGNAL COMMON 6 o 1vref oUTPUT
o| 3cHB ouT
HALL A 10 |© _
o| 2cHA OUT
o
CIRCUIT COMMON 9 kg 1 CHAOUT o 150UT7
N
MOTION COMPLETE 25 |O /o 13 CHA. B OUTPUT
CURRENT/VELOCITY MODE 25 (0
out1o 24 |0 °| 2TV o| 12-15v
ol 11 +sv CIRUIT COMMON 24 |o
ouT9 23 |o o ©ft+sv
0| 10 CIRCUIT COMMON TACHO COMMON 23 ol 1045y
outs 22 |0 o CIRUIT COMMON 22 |go
9 INPUT 7
outs 21 lo o| 9 circuIT common
RESET INPUT 21 |o
~ O| 8INPUTE
~0) 8CIRCUIT COMMON ouTs 20 |o o| 8 CURRENT MONITOR
CIRCIT COMMON 150 : CIRUIT COMMON 20 | 0
o| 7+15v 0| 7 CIRCUIT COMMON o+ creurt com
REVERSE LIMIT SW 14 |0 ouT4 19 |o .
ForwarD LmT sw13fo  © ooy of 6&INPUTS MOTOR COMMARD 0UT Toto
o| 5INDEX CIRCUIT COMMON 18 |O 0| 6 CIRCUIT COM.
wsviz o = ol 5 inPUT4 INHIBIT OUTPUT 18 | O
o| 4CH.AAUX. INPUT ouT3 17 |0 O| 5ANALOG INPUT
ABROT INPUT 11 |© o| 4 mwpuT3 INHIBIT OUTPUT 17 |©
+5V 10 |0 O] 3CH.AAUX.INPUT OouT2 16 |© o O| 4 CIRCUIT COM.
0| 2CH. B AUX. INPUT o| 3 CIRCUIT COMMON N.C.16
HOME INPUT 9 |0 — ouT1 15 |0 ©| 30UT DIFF. AMP.
\Q/ 1CH.B AUX.INPUT ol 2mpur2 INDEX OUTPUT 15 |0
o| 2DIFF IN(-)
5v 14 \©
* @) 1INPUT1 CHA. AOUTPUT 14 |0
Q) 1DIFF.IN(+)
J6 CONTROL COMMON J4
L J3
—
7 FAN
R2<1ohm, is used to short control common to

D
D

I:I R | is used.
AR
_/

OO [
| D %

D
@
©

()
N\
ND

AC | AC | AC |POW +VS|SO
COM.

MA [MB | MC |G

MBA-DBP/6UE
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5.4 Communication Port Connector
The serial comunication is available via a 9 pins D connector (Jc) with the

foll ow ng pin assignnent:

RS232

Pin Functi on

2 Recei ve
3 Transm t
5 Comron

When using an | BM XT as an host, pins 4 and 5 should be connected together on the 25
pins D connector (conputer side). Wwen using an IBM AT as an host, pins 7 and 8

shoul d be connected together on the 9 pins D connector (conputer side).

RS485

Pin Functi on

5 Comron
6,7 T/ R -
8,9 TR +

DBP - Rev 6/93
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6. Installation procedures

6.1 Mounting

The DBP series dissipates its heat by natural convection except DBPF types
whi ch are fan cool ed. For optimm dissipation the anplifiers have to be nounted

with the fins in vertical position.

6.2 Wiring

DBP -

Proper wiring, grounding and shielding techniques are inportant in obtaining
proper servo operation and performance. Incorrect wring, grounding or
shielding can cause erratic servo performance or even a conplete |ack of
oper at i on.

a) Keep notor wires as far as possible fromthe signal level wiring (feedback
signals, control signals, etc.).

b) If additional inductors (chokes) are required, keep the wires between the
anplifier and the chokes as short as possible.

c) Mnimze lead lengths as nmuch as is practical. A though the anplifier is
protected against long (inductive) supply wires it is recommended to keep
the | eads as short as possi bl e.

d) Use twisted and shielded wires for connecting all signals (conmand and
feedback). Avoid running these leads in close proximty to power |eads or
ot her sources of EM noi se.

e) Use a 4 wires twisted and shiel ded cable for the notor connection.

f) Shield nust be connected at one end only to avoid ground | oops.

g) Al grounded conponents should be tied together at a single point (star
connection). This point should then be tied with a single conductor to an
earth ground point.

h) After wiring is conpleted, carefully inspect all conditions to ensure

ti ghtness, good solder joint etc.

Rev 6/93
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6.3 Load inductance
The total |oad inductance nmust be sufficient to keep the current ripple
within the limts - 50% of the adjusted continuous current limt. The current
ripple (Ir) can be calculated by using the foll owi ng equation
0.5 x Vs
Ir = ---------- (A
f xL
L - load inductance in nH
Vs - Voltage of the DC supply in Volts.
f - Frequency in KHz.

If motor inductance does not exceed this value, 3 chokes should be added (to
each notor phase) sunm ng together the required inductance
Lch =L - Lp
Lch - Choke inductance
Lp - Total inductance between two phases (in Y connection it is the sumof two

phases) .

6.4 AC power supply
AC power supply can be at any voltage in the range defined within the
technical specifications. It nust have the capability to deliver power to the
amplifier (including peak power), wthout significant voltage drops. Any

vol tage bel ow the m ni rum or above the maxinumw || di sable the anplifier

The recomrended AC vol tage are:

1.2 x VAC(min) < VAC < 0.9 x VAC(max)

Note - Single phase connection

VWhen using a single phase supply, voltage drop due to loading is expected.
The magnitude of the voltage drop depends on the load current, notor velocity,
stiffness of the power source and total bus capacitance. It is recomended not
to use single phase connection for output current higher than 20A.

For 3U size anplifiers it is recommended to add external capacitance as
fol | ows:

For 135V units up to 1200n¥

For 270V units up to 600nF

DBP - Rev 6/93
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6.5 Wiring diagrams
6.5.1 Mtor's w ndings

MA
MB  pgp
MC

[ Heatsink / GND

Power wires twisted together
MA
= e

Chassis
Heatsink / GND

A

Power wires twisted and shielded
N N MA

AT A e
DO o
J\ J\

\Z \V} Heatsink / GND

Chassis

Qpti mum wi ring, m ni num RFI

DBP - Rev 6/93
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6.5.2 AC power wring

AC POWER WIRING

NON-ISOLATED AC SUPPLIES:
A) DIRECTLY TO THE MAIN
B) USING AUTOTRANSFORMER

| —

Euse] AC

Euse AC CDBP +0 optiorD
| —

Euse] AC

+Vs
DC power common

Control common
Heatsink
A. Direct connection to the
three phase mains pp—
B. External fuses are needed for 3U size only
E—— Eusel AC
o | Euse] Ac ( DBP + O option )
e
——— Fuse] AC

Autotransformer +Vs

A. External fuses are needed for 3U size only DC power common
Control common

B. Using autotransformer with Heatsink

three phase mains

DBP - Rev 6/93
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Guide lines for connecting non-isolated AC supplies

G ound:

Control comon

Mot or chassi s
Amplifier's heatsink

Do not ground:

Power common
(The power comon is a hot point and any grounding wll cause an input

rectifier failure).
Caut i on:

- If source of nmotor command is grounded, use anplifier's differential input.

O herwi se, a ground | oop is created.

DBP - Rev 6/93
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ISOLATED AC SUPPLIES

Isolating transformer

| - Fose AC
o Ac |DBP + | option
|

'.:‘use '. AC

+Vs
DC power common
Control common

Heatsink

A. Extenal fuses are needed for 3U size only

Guide lines for connecting an Isolated amplifier with an isolating power transformer

G ound:

DC power common
Control comon

Mot or chassi s
Amplifier's heat sink.

Cauti on:

- If source of notor command is grounded, use anplifier's differential input.

O herwi se, a ground | oop is created.

DBP - Rev 6/93



Isolating transformer

Fuse] AC
[Fuse] AC CNON-ISOLATED DBP )
[Fuse] AC

+Vs

- DC power common is internally
connected to control common

Heatsink

A. External fuses are needed for 3U size only

Guide lines for connecting a non isolated amplifier with an isolating power transformer

G ound:
DC power common
Mot or chassi s

Amplifier's heat sink

Do not ground:

Control common - It is internally connected to the power common. Gounding the

control comon will create a ground | oop.
Cauti on:

- If source of nmotor command is grounded, use anplifier's differential input.

O herwi se, a ground | oop is created.
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DIRECT CONNECTION TO
THE THREE PHASE MAINS

% s,

1 = AC DBP
1 Eusel AC{ Ooption
*********** +Vs

””” DC power common
Control common
. Heatsink

NOTE: DC POWER TERMINALS ARE

CONNECTED IF SINGLE PHASE

IS USED OR IF SHUNT CURRENT

AC e
HAS TO BE INCREASED AC |
i O option
A. External fuses are needed AC |
for 3U Size Only / \/ \/ +VS -------------------------------------
To additional DC power common
DBPs

Control common
Heatsink

CONNECTING MORE THAN ONE DBP

DBP - Rev 6/93
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TRANSFORMER

72

|

I

I

==

NOTE: DC POWER TERMINALS ARE
CONNECTED IF SINGLE PHASE
IS USED OR IF SHUNT CURRENT

HAS TO BE INCREASED

A. External fuses are needed
for 3U size only

c
(7))
|;D

AC | DBP

AC

+Vs

DC power common
Control common
Heatsink

N N

/

To additional

DBPs

% .,

AC | DBP

AC | option
AC

+Vs

DC power common
Control common

Heatsink

s

CONNECTING MORE THAN ONE DBP
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ISOLATING
TRANSFORMER
I sl
— - AC NoN
AC ISOLATED DBP!
I s AC

+Vs

DC POWER COMMON IS

INTERNALLY CONNECTED

TO CONTROL COMMON
Heatsink

NOTE: DC POWER TERMINALS ARE
CONNECTED IF SINGLE PHASE

IS USED OR IF SHUNT CURRENT

AC {
HAS TO BE INCREASED i NON

AC|
A. External fuses are needed AC S_‘ISOLATED DBP
for 3U size only NN +Vs
To additional
DC POWER TERMINAL IS
DBPs INTERNALLY CONNECTED

TO CONTROL COMMON
Heatsink

CONNECTING MORE THAN ONE DBP
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Euse] AC
1
=use | AC DBP
AC
External +Vs

capacitance DC power common

Control common
Heatsink

SINGLE PHASE CONNECTION —

See chapter 6.4 for details

Al rules about supply connections described in the previous pages are also valid

for multi-I1BP and/ or si ngl e phase connecti on.
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AC

AC

AC

For 135V types the standard value of +Vs

Rexis 9.1ohm/225Watt

SO

For 270V types the standard value of Control common

Rexis 33ohm/225Watt O Heatsink

CONNECTING THE EXTERNAL SHUNT RESISTOR
DOUBLE EUROCARD SIZE ONLY

DBP - Rev 6/93



DBP -

76

6.5.3 Hall sensors wring

Rev

HALL SENSORES CONNECTION

HALL SENSORES

)

XXX
XXX

REMARK:

X TWISTED PAIR

Ij SHIELDING

6/ 93
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RS232 Conmmuni cation wring

RS232 COMMUNICATION

e am
9
28 gLT | X X _J < <
COMPUTER
o’ 20R I — — RXD
o° o _l X X XD psr cTs
T 1T

NOTE:

SHIELDING MUST BE CONNECTED AT COMPUTER END ONLY

SYMBOLS:

X TWISTED PAIR

I—T—I SHIELDING

Rev
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6.5.5 RS485 Communi cation wring

DBP -

RS 485 COMMUNICATION

Jjc
% i T
0% o L] X G I I !
- % COMPUTER
2% — — TIR-
°% 1 | X TIR+
AMP.No1 L

NOTES:

1. SHIELDING MUST BE CONNECTED AT COMPUTER END ONLY
2. PIN No.1 TRANSMIT/RECEIVE CONTROL
3.PIN No4 +5V

SYMBOLS:

X TWISTED PAIR

I—T—I SHIELDING

Rev
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R385 COMMUNICATION

Rev

Jc
AC\ i o T~
og i X X | < -
°7 3% _ COMPUTER
—-96 % = = TIR-
°6 1 X X TIR+
AMP.No1
i E Jc
o9
g ‘o
°” %
o7 %
—1e6
2
— 1 AMP. No 2
N |
L[ jAMP-No32
Jc
0?9 NOTES:
8 40
°” %
o7 oo 1. SHIELDING MUST BE CONNECTED AT COMPUTER
6
°° 15 END ONLY.
2. PIN No.L TRANSM | T/RECEIVE CONTROL
3.PIN No4 +5V
SYMBOLS:
N TWISTED PAIR
I_T_l SHIELDING
6/ 93
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6.5.6 Miin encoder wring

DBP -

ENCODER CONNECTION

ENCODER

a1
SC —— —l _
—{o9 i X X I/I
o8 304 I T —= e &
o7 20__| X X B
06 | B o e — — 5 ENCODER
/ X __ X A
/ = . — \ .
N

y

NOTES:

1.THISCONNECTION ISFOR AN ENCODER WITH +5V SUPPLY.
FOR AN ENCODER OF +15V SUPPLY, USE J1 PIN 8 INSTEAD OF PIN 7.
2THE METAL FRAME OF J1ISINTERNALLY CONNECTED TO THE DCB
COMMON. THE SHIELDING SHOUL D BE CONNECTED EITHER
TOJ1PIN9OR TO THE METAL FRAME OF J1.

SYMBOLS:

X TWISTED PAIR

I:I SHIELDING

Rev
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6.5.7 Resolver wring

RESOLVER CONNECTION

RESOLVER
J2 o~ —
T m— e, G
° XX 1] ©
XX NG

NOTES:

1.PINNo7=+15vV
2.PINNo8=-15V
3.PIN9 AND THE METAL FRAME OF J2 ARE INTENALLY CONNECTED

TO THE DCB COMMON. THE SHIELDINGS OF ALL THE PAIRS

SHOULD BE CONNECTED EITHERTO J2PIN9OR TO THE
FRAME OF J2.

SYMBOLS:

X TWISTED PAIR

I—T—I SHIELDING
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6.5.8 Auxiliary encoder wring

AUXILIARY ENCODER CONNECTION
J6
J;gc \ " L 1
ool X XX 7z
onlr \“— =Nl
ol2 |_| X X ENCODER
ongl = \
s — — A
o9 20— \\ X X \_B
\10/ T I
DIFFERENTIAL AUXILIARY
36 ENCODER CONNECTION
o 7o \ >O< [V
0146 _I \\\ = B A
0BT WX XX !
50 |
0124C \\ T = - — 5 ENCODER
ol1 T\ X X
010322 \\ 7 o — \A B
% \ )O( | . B
NOTES:
1.THIS CONNECTION ISFOR AN ENCODER WITH +5V SUPPLY.
FOR AN ENCODER OF +15V SUPPLY, USE J6 PIN 7 INSTEAD OF PIN 6.
2.THE METAL FRAME OF J6 AND PIN 8 ARE INTERNALLY CONNECTED TO
THE DCB COMMON. THE SHIEL DING SHOUL D BE CONNECTED EITHER
TO J6 PIN 8 OR TO THE METAL FRAME OF J6.
SYMBOLS:
¢ TWISTED PAIR
I::l SHIELDING
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6.5.9 Pulse/Direction signals wring

Rev

PULSE & DIRECTION INPUT CONNECTION

-
R Avar: pp—
ol4 ‘o — — %7
ol3 gg CONTROLLER
le) 12
fo) 11 438_

10 o1 — — PULSE
o9 20—\ X__ X
\10/ \ — = DIRECTION

N\

DIFFERENTIAL PULSE & DIRECTION

J6 INPUT CONNECTION
;\/ (
g 14 o \ — w — 47
013 ;‘g \\ CONTROLLER
ol2 . — —
11 >O< -PULSE
310322 \\\\__'_ — — R lI;LIJIF\::E:TION
o9 1o \ >O< -DIRECTION
~ = — \_
NOTES:

1.THE METAL FRAME OF J6 AND PIN 8 ARE INTERNALLY CONNECTED TO
THE DCB COMMON. THE SHIELDING SHOULD BE CONNECTED EITHER
TOJ6PIN8ORTO THE METAL FRAME OF J6.

SYMBOLS:

X TWISTED PAIR

Ij SHIELDING
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7. Start - Up Procedures

7.1 Common procedures for all amplifiers types
7.1.1 Commutation signals format
Select the position of DIP switch 1 on the upper board of the power stage

according to the comutation signal format the notor has.

DS1 positions: ON (down): 30° OFF (up): 60°

For all Resolver versions it should be 60°.

7.1.2 CFM function
Select the position of DIP switch 2 on the upper board of the power stage
according to the notor's rated current. If it is less than 20% of the

anplifier's rated current select:

DS2 to ON (down)

O her wi se,

DS2 to OFF (up) - No CFM

7.1.3 Abort logic
Make sure that the Abort input is connected to a Hgh (logic) voltage

sour ce.
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7.1.4 Setting the auxiliary position input format

This step is valid only for those applications that need to use the auxiliary
position input. You may skip this step if you do not use it.

When using an Optical encoder

Set DS 7 to OFF

VWhen a the encoder has differential outputs:

Set DS 4 and 5 to OFF

O herwi se they should be ON

VWhen using Pul se and Direction signals

Set DS 7 to ON

7.1.5 Selecting the comuni cation bus

Sel ect the desired comrmuni cati on bus as foll ows:

For RS232: Set DS9 to OFF
For RS485: Set DS9 to ON

7.1.6 Preparing the autonmatic baud rate sel ection

The DCB baud rate will automatically match the host baud rate when DS1
set to ON

is

Set DS1 to ON
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7.2 Setting the main optical encoder format

When a differential encoder is used:

Set DS 2,3,6 to OFF

O herwi se they should be ON

7.3 Setting the R/D circuit

Set DS 2,3,6 to ON

The Resolver interface circuit consists of three basic bl ocks:
R/ D converter

The R/ D conversion is done by a variable resolution, nonolithic converter
type 2S82 of Analog Devices. It accepts two signals fromthe Resol ver (sine and
cos.) and converts theminto binary position data bits. The resolution of the
position bits is user selectable 10, 12 ,14 and 16 (only for standard encoder
resolution). In addition, the R/'D creates a signal that is proportional to the
Resol ver velocity. This signal is being used as a velocity feedback.
EPROM

The EPROM creates "Hall" signals by mapping the position data bits accepted
from D into suitable Hall signals to operate a specific brushless notor. In

addition, the encoder index (marker) signal is also produced from the EPROM
The EPROM i s designated as foll ows:

2 4 STD

S
l TEncoder resolution

Commutation address

Resolver's poles number

R/D resolution

Ratio of motor/resolver X=User selectable, 0=10 bits

po|es numbers 2=12 bItS, 4=14 bItS, 6=16 b|tS

In the S (standard) version zero crossing of phases B C occurs at position
address "0" of the Resol ver.
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Gscil | ator

Creates sinusoidal waveformsignal to excite the primary of the Resol ver.

Gsci | | at or Frequency/ Anplitude Sel ection (R228, R233)

The frequency (fr) and anplitude (Vr) needed to excite the Resolver are

taken fromthe Resol ver data sheet.

Sel ecting the frequency:

R228 = 110/fr ( Kohm)

0.1KHz < fr (KHz) < 20KHz

Sel ecting the anplitude:

Pay attention that the RVS anplitude does not exceed 7Vrns or that the peak-
to-peak (ptp) value is within the range of 2V < Vrptp < 20V. For Vr in

peak-t o- peak val ue:

R233 = 6/(Vr - 2) ( Kohm)

For r in RVB val ue:
R233 = 6/(2.82Vr - 2) (Kohm

Ref erence Voltage level to RRD (R192)

In order to adjust the reference voltage input level to 2Wrns, select R192

as foll ows:

RI92 = 50 X (Mrrns - 2) ( Kohm)

For Vryng <2V, install R192=100 ohm
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Signal input |level (R193, R194)

The R'Dinputs (Vin,,g) are adjusted to the sin/cos. Resolver outputs by:

Resol ver output = Vingpgg = Vrrpg X Transformation ratio

R193 = R194 = Vinrps - 2 - Rstator (KOhI'T)

Wen Ving <2V, install R193=R194=100 ohm

The standard R/'D converter will not operate for Vin,,g<l.8V. Consult factory

for OEM applications.

Vel ocity Signa

The tracking converter technique generates an internal signal at the output of
the integrator that is proportional to the rate of change of the input angle.
This dc anal og out put (velocity signal) is buffered and represented at term nal
H R-12b, E-J3/23. Max output voltage is +8V.

This velocity signal can be internally connected to the summ ng junction of
the error anplifier by inserting R7 - see Appendix B for nore details. However,
the standard procedure does not require closing the velocity | oop.

Sel ect maxi mum actual velocity of the application and cal cul ate the maxi mum

tracking rate T of the Resolver as foll ows:

T=rpmx Q/ 120

T unit is rps: Resolver electrical revolution per second
Q - nunber of poles of Resolver ;

rpm- mechani cal revolution per mnute.

Sel ecting the Resol ution

The resolution can be selected to be 10,12,14 or 16 bits by use of DP
switches 13 and 14. When selecting the resolution the rps limts should not be

exceeded:
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10 bit = 1040 rps
12 bit = 260 rps

14 bit = 65 rps
16 bit = 16. 5rps
Resol ution DS13 DS14
10 ON ON
12 ON OFF
14 OFF ON
16 OFF OFF
Not e:

- Each resolution change nust be followed by new conponents selection
pr ocedure.
- Wien changing resolution under dynamic conditions, a period of uncertainty

will exist before position and velocity data is valid.

Encoder resol ution
In the STD node (DS12 OFF), the encoder signals A B are created by the EPLD

and can have only the follow ng basic resolutions (for 2 pole Resolver):
256 for 10 bits
1024 for 12 bits
4096 for 14 and 16 bits
Wen the Resolver is nore than 2 poles, the resolution for one shaft

rotation wll be:

Er = xS/ 8
Q = nunber of Resol ver poles
S = resolution of converter (210,212,or 214)

VWen different encoder resolution is needed the encoder signals are
generated by the EPROM and the R/'D resolution is no | onger user selectable.
Thi s option requires
- DS12 at ON
- Special EPROM which is programmed for this resol ution.
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HF Filter (R195, R196, 61, C62)

The function of the HF filter is to reduce the amount of noise present on
the signal inputs to the 2S82, reaching the Phase Sensitive Detector and
af fecting the outputs. Values should be chosen so that

15Kohm < R195=R196 < 30Kohm

160x10
b1 =C62 = ------------ (pF)

fr = Reference frequency in KHz
R195 in Kohm

This filter gives an attenuation of 3 times at the input to the phase
sensitive detector.

AC Coupling of Reference |Input (C60)

Select C60 so that there is no significant phase shift at the reference
frequency. That is,

10 100 x R192

fr(KHz) x Rx 100 + R192

R192 in Kohm

If Rx yields Iess than 50K, install a value of Rx=50K in the C60 equati on.

Maxi mum Tr acki ng Rate (R201)

The VCO input resistor R201 sets the maxi num tracking rate of the converter
and hence the velocity scaling as at the maxinum tracking rate, the velocity
output will be 8V.

Decide on your required maxinum tracking rate, "T" , in revolutions per

second. Note that "T" must not exceed the specified maxi mum tracking rate or
1/16 of the reference frequency.
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ROL =5.92 x 10’ / Tx p (Kohm)

where p = bit per rev

1,024 for 10 bits resolution
4,096 for 12 bits

16,384 for 14 bits

65,536 for 16 bits

Cl osed Loop Bandwi dth Sel ection (C67, C68, R200)

a. Choose the O osed Loop 3dB Bandwidth (f ,) required ensuring that

fref > 10 X fpw

Recommended bandwi dt h val ues:
250Hz for 3KHz

300Hz for 5KHz

500Hz for 10KHz

b. Select C67 so that

C67 = ------------- (pF)

with R201 in Kohmand f, in Hz as sel ected above.

c. C68 is given by

068 = 40 x CB7 (pF)
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d. R200 is given by

127 x 10
FAD0 = ccomcooamnoas ( Kohm

fowin Hz, C68 in pF

R200 val ue should be at |east three tinmes R197

Gain Scaling Resistor (RL197)
R197 shoul d be installed according the follow ng table:

536Kohm for 10 bits resol ution
130Kohm for 12 bits
33Kohm for 14 bits
8. 2Kohm for 16 bits

DBP - Rev 6/93



93

8. Applying power - Adjustments

| mportant remnarks:

A If all the previous steps were acconplished you may now di sconnect the notor

| eads, turn the power on and continue with the foll ow ng adjustnents.

Step 1 - Applying Power

Apply power and check for LED Vs of the DCB that should be "ON',

that the system supplies are present. The display should read:
get another nessage, refer to the following table to find the cause of

problem Turn the power off, clear the cause of

the problem and re-power

unit.
Event Di spl ay Di spl ay
after
Recurring
DIP switch 1 - ON BAUD (04
Load is under cont. current limt CLI M C K
Battery Low BATT B- K
Abort condition (hardware only) ABRT A- K
Anplifier's power stage disabled” AMPD H K
-15V out of limts - 15V F- K
Under or Over Voltage VOLT F- K
+15V out of limts +15V F- K
Over Tenperature TEMP F- K
Conmut ati on probl em CvmvIT F- K
Short condition at the power outputs SHRT F- K

*

The AMPD nmessage appears in two cases:
1. When MO (Motor OFf) command is given.

2. Position error exceeds the all owed val ue.

DBP - Rev 6/93
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Step 2 - Establishing the conmunication
Press CR (carriage return) in the host several tinmes until the DCB sends the
nmessage " Comuni cati on COK".
If you want to "lock"” the baud rate in the DCB:
- Turn off the power and renove the amplifier fromthe rack if it is a rack
ver si on.
- Set DS1- OFF.
Now t he baud rate you selected is stored in the SRAM

It is possible to change DS1 at any time. However, the DCB will notice the change

only upon power on or hardware reset.

Step 3 - Checking the feedback el enents
- Turn on the power.
- Rotate the notor shaft manually and interrogate the position with the

i nstruction:

TP (CR

The controller response should vary as the nmotor is turned. If this does not
occur, check the feedback signals.

- Wen using the auxiliary encoder input, rotate the auxiliary encoder and
interrogate the position with the instruction: PY.

The controller response should vary as the encoder is turned. If this does
not occur, check the feedback signals. The DCB is counting quadrature pul ses.
This means that for encoders or resolvers the answer for a TP command will be 4
times the nunber of basic encoder pulses and for Pulse/Direction node it wll

be tw ce the nunber of pulses.

Step 4 - Adjusting the current limts
Defining the anplifier type

- Define the maxi mumcurrent of the anplifier by the instruction:
Mon

n - rated peak current of the amplifier in A as given in the table of chapter
3.

For exanple: n is 48 for DBPF-24/270

DBP - Rev 6/93



95

Current limt adjustnents

- Define the continuous current limt by the instruction:

CLn. m (n.m- current in A

- Define the peak current limt by the instruction:

PLn. m (n.m- current in A

- Define the maxi num peak current duration by the instruction:

PDn. m (n.m - seconds)

Step 5 - Latch node of the protective functions

Al the protective functions activate internal inhibit. There are two nodes
of resetting the anplifier after the cause of the inhibit disappears:
Self Restart: (LM)

The anplifier is inhibited only for the period that the inhibit cause is
present.
Latch (LML)

Each failure latches the Inhibit and the failure nessage on the display. For
restart (after clearing the failure source), reset has to be performed by
applying logic O at the reset input (HR17a,E-J3/21), or by turning the power

of f and on.

For safety reason it is recommended to use the anplifier in the LATCH MODE - LM

Step 6 - Connecting the Mot or

DBP -

- Turn off the power.
- Connect the | eads of the notor.
- Turn on the power.

For proper operation, the system nmust have negative feedback. If the notor
remains in the sane position and returns to the same position when you turn the
nmotor shaft and let go, then the position feedback is negative as required. If
the nmotor runs away you have positive feedback. To correct the feedback, just

reverse the encoder | eads.
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9. Tables and Summaries

9.1 Display diagnostics
Each anplifier's fault is stored imediately in the DCB RAM In addition to

that, a Failure Message is displayed. Following are all the valid Display

Messages:
Event Di spl ay Di spl ay
after
Recurri ng
DIP switch 1 - ON BAUD (04
Load is under cont. current limt CLI M C K
Battery Low BATT B- K
Abort condition (hardware only) ABRT A- K
Anplifier's power stage disabled” AMPD H K
-15V out of limts - 15V F- K
Under or Over Voltage VOLT F- K
+15V out of limts +15V F- K
Over Tenperature TEMP F- K
Conmut ation problem (for brushless drives | CMMI F- K
only)
Short condition at the power outputs SHRT F- K

*

The AMPD nmessage appears in two cases:
1. When MO (Motor O f) command is given.

2. Position error exceeds the all owed val ue.
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Power stage board

(2 poles DIP switch)

97

DI P switch OFF (UP) ON ( DOMN)
DS1 60° commut ati on signals format 30° commut ati on signals format
DS2 No CFM Activate CFM

Control stage board

(9 poles DIP switch)

DI P switch ON OFF
DS1 Aut 0- sel ection of Baud rate Latch | ast val ue
DS2 Non-di fferential channel A Diff. input of channel A
DS3 Non-di fferential channel B Diff. input of channel B
D4 Non-di fferential channel Ay Diff. input of channel Ay
DS5 Non-di fferential channel By Diff. input of channel By
DS6 Non-di fferential index Diff. index
DS7 Pul se/Direction fornat Encoder channel s for mat
DS8 N C
DS9 RS485 RS232
4 poles DIP switch (for Resol ver)
Switch OFF ON
DS11 Tacho signal disconnected Tacho signal connected to error
anplifier.
DS12 St andar d encoder resol ution Non- st andard encoder resol ution
DS13 14 bit resol ution (DS14-QON) 10 bit resolution (DS14-QON)
16 bit resol ution (DS14- OFF) 12 bit resol ution (DS14- OFF)
DS14 12 bit resolution (DS13-QON) 10 bit resolution (DS13-QON)
16 bit resolution (DS13-OFF) 14 bit resol ution (DS13-OFF)

DBP - Rev 6/93




98

Appendix A - Current loop response

In nost applications it is not necessary to adjust the current loop to

achi eve the optimum response. Wen there are extrene electrical paraneters in
the armature circuit (inductance and resistance) the standard conponents val ues
of 0.01nF for Cl1 and 100Kohm for R4 may not yield with the optinmm response

The current | oop should be optim zed as foll ows:

Insert R7 (1K) to connect the tacho input to the error anplifier. The
anplifier nmust not be configured into velocity node. If the resolver option
is used, nake sure that DS11 is OFF.

- Apply power to the anplifier and send the command BA

- Provide the tacho input HR-12b,E-J3/23 with a bi-directional square wave
current command (100-200Hz, +2.0V waveformis often enpl oyed).

- Mnitor the load current either by a current probe or by the current nonitor.
If the current response is not critically danped, use the follow ng

pr ocedure:

- Short circuit CL with a short junper wre.

- Replace R4 with a decade resistance box. Initially set the box resistance at
10Kohm

- Apply the square wave test signal to the anplifier input.

- Apply power, and while nonitoring the load current, gradually increase the
val ue of the box resistance until optinmum response as depicted in Fig A-1 is
achi eved.

- Substitute the closest standard val ue discrete resistor for R4 and renove the
decade resi stance box.

- Renove the shorting junper across Cl, and again check the response using the
square wave test signal

- If the previous step does not yield satisfactory results, if unacceptable

overshooting has been noted, substitute a larger value than 0.01nfF;, or, if

the response is overdanped, substitute a smaller value than 0.01nF.

Repetition of this procedure should yield an optimum choice for Cl.
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Reference input signal

C1 too large / R4 too small

Critically damped

C1too small / R4 too large

Fig. A1l

Typi cal current response waveforns
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Appendix B - Adding a velocity feedback

TH S PAGE | S BLANK
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Appendix C - Differential amplifier connection

The differential anplifier is provided for your optional use. It can be used

for buffering, inverting or elimnation of cormon node signals.

The differential anplifier inputs are available at termnals H R-9b, E-J3/1,

H R 10b, E-J3/2. Terminal H R 10b,E-J3/2 is the inverting input, termnal HR

9b,E-J3/1 is the non-inverting input. The output is on termnal H R 11b, E-J3/3.

The differential anplifier can be internally connected to the summ ng junction

by inserting R800.

The differential amplifier may be used as a buffer or as an elimnator

conmon node signals. For a non-inverting buffer anplifier, connect the positive

signal lead to termnal HR-9b,E-J3/1 and the negative signal lead to term nal

H R-10b, E-J3/2, and connect termnal HR-10b,E-J3/2 to the circuit comon.

an inverting buffer amplifier, connect the positive signal lead to term nal

H R-10b, E-J3/2, the negative signal lead to termnal H R 9b, E-J3/1, and connect

termnal HR9b,E-J3/1 to the circuit conmmon. The output of the differential

anplifier is given by:

10XV 10 10XV
Wy = e X (1 4 -2 ) - ce-eoa-
10 + R3 R R

V1 - Input voltage of termnal H R 9b, E-J3/1.
Vo - Input voltage of termnal H R-10b, E-J3/2.

Vimax < 10 + R3; Vomax < 100/ R2

See schematic in chapter 4.
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DIMENSIONAL DRAWINGS

IN THE FOLLOWN NG DRAW NGS ALL THE DI MENSI ONS ARE | N M LLI METERS.

DBP -
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PANEL (H), DBP2
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List of ELMO Service Centers

| SRAEL
El nro Motion Control LTD
34 Segul a ST.
Pet ah- Ti kva 49103
Tel : (03)934- 5059
Fax: (03)934-5126

US A
El nro Motion Control |NC
1200 Wodruff Road, Suite C 22,
Geenville, SC 29607
Tel : (803) 288-9316
Fax: (803) 288-9318

EURCPE
El nro Motion Control
Stanserstr. 7
CH 6362 Stansstad, Switzerland
Tel : (041) 610775
Fax: (041) 610778

AUSTRI A

Kwapi |

PCB 64

A-1091 Wen

Tel : (0222) 342597
Fax: (0222) 311203

DBP - Rev 6/93

BENEL UX

Eltromat B. V.

Looierij 26

4760 AB Zevenber gen
The Net her| ands

Tel : (01680) 25925
Tel ef ax: (01680) 28485
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FI NLAND | TALY
OY Scandrive Servot ecni ca SRL
El sankuja 2 K Vi al e Lonbardia 20
SF- 02231 Espoo 20095 Cusano Ml anino (M)
Tel : 358-0-8035044 Tel: (02) 66401010
Fax: 358-0-8035055 Fax: (02) 66401020
FRANCE SWEDEN
A2V SA Aratron AB
11-12 Rue Eugene HENAFF, P. O B 20087
78190 Trappes, Kr at sbodavagen 50,
Tel: (1) 30620101 S-16120 Brommma
Fax: (1) 30626204 Tel : 8-981875

Fax: 8-984281
CERVANY
I ME GrbH UNI TED KI NGDOM
Brugger str. 8 I NMOCO Limted
D- 78628 Rottwei | 4 Brunel C ose
Tel : 0741/ 22091 Drayton Fiel ds
Fax: 0741/ 22060 Daventry NN11 5LE

Tel : 0327/ 300320
Fax: 0327/300319
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