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ELMO- WARRANTY  PERFORVANCE

The warranty performance covers only ELMJOs products and only the
elimnation of problens that are due to nanufacturing defects resulting in
i mpai red function, deficient workmanship or defective
material. Specifically excluded from warranty is the elimnation of problens
whi ch
are caused by abuse, danmage, neglect, overl oading, wong operation,
unaut hori zed mani pul ati ons etc.

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

12 months fromthe tinme of operational startup but not |ater than
18 nont hs from shi pnment by the manufacturing

pl ant .

EBA -

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
perm ssi bl e.

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 EBA anplifier represents a flexible design approach which enables the use of

various feedback sensors and al |l ows several
Use the following flow chart
read. If you are a new user

famliarize you with the product.

of

in order

< Familiar with the EBA ?

nodes of operation.

to determine the chapters that you should

the EBA, you should read chapters 1-4 which wll

no

Read chapters
12,34

v
Panel (H) version or Rack (R) \, no

w/o EImo mother board ?

)

Read chapter 5.1

Terminals
[

Rack (R) with EImo mother board ?

Read chapters 5.1+5.2
Terminals

no
Elmo enclosure ?

Read chapter 5.3

Terminals
|

A

Read chapter 6 - Installation

l

Read chapter 7.1 - Start-Up

no

< Hall sensors ?

< Brush Tacho ?

no

< Brushless Tacho ?

no

no
Tachsyn ? Resolver ? >
Read
7.2.1 Read Read
7.2.3 724
Read
7.2.2
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1. Description

EBA -

The EBA series are unique PMWM full wave, three phase servo anplifiers designed
for high performance brushless servo notors in the range up to 8KW They
utilize power MOSFETs and Surface Mounting Technol ogy which contribute to its
hi gh effici ency and conpact design.
The EBA is constructed fromtwo PCBs nounted on a heat sink plate. The | ower
board contains the power switching transistors which drive the notor,
termnals for the power stage, the switch node power supply, the protection
logic and commutation logic. The upper PCB contains the control | ogic,
termnals for the control stage, adjusting trimrers and indication LEDs.

The EBA is available in either panel nount version, or rack nount version
with two 32 pole DN 41612 connectors. The rack version can be fitted in a
panel nmount enclosure (ENC-3U or ENC-6U), that is specially designed for a

si mpl e hook-up procedure.

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.

* | nsufficient |oad inductance.

* Loss of speed feedback signal.

* EXcess tenperature.

* Loss of commutation signals

St andar d Feat ur es:

* Internal DC/DC converter allows operation froma single supply.

* Zer o Deadband.

* Excellent linearity
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* 3 inputs: gain adjustmnent.

* Motor current nonitor

* Motor speed nonitor.

* Velocity sensor: Brush or Brushl ess Tachogenerator, Resol ver, Tachsyn.
* Extra differential operational anplifier

* Qperation in velocity or current node.
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* Renote vol tage/current node sel ection
* Renote control functions:
I nhibit and CW CCW di sabl e
* Adj ust abl e conpensati on.
* Adj ustabl e continuous and peak current limts.
* External current limt input.
* Dynami c contouring of continuous and peak current limts.
* |l nput bal ance (offset) adjustnent.
* LED di agnhosti cs.
* Standard conmmutation sensors: Hall effect, Resolver or Tachsyn.

* Galvanic isolation of the control stage - optional

2. Type Designation

EBAF- 12/ 7 R |
EBA amplifier T Isolated version
Fan cooled H - Hall sensors *
Rated current B - Brushless Tacho **
R - Resolver
T - Tachsyn

Maximum rated voltage

H - Panel mounting

R - Rack mounting

* The H version accepts a brush Tachogenerator for velocity feedback and Hal

effect sensors for commutation

** The B version requires Hall effect sensors for comutation

EBA - Rev 1/93
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3. Technical Specifications

Type DC Supply | Current Size Size Wi ght
* limts Panel Types Rack (Kg)
20-75 2/ 24 187x112x68 3U 12T 0.7
EBA-12/ 75
20-75 20/ 40 200x112x100 3U 19T 1.4
EBA- 20/ 75
40- 160 12/ 24 200x112x100 3U 19T 1.4
EBA- 12/ 160
120- 330 8/ 16 200x112x100 3U 19T 1.4
EBA- 8/ 330
200- 400 6/ 12 200x112x100 3U 19T 1.4
EBA- 6/ 400
40- 160 30/ 60 245x200x100 6U 20T 3.0
EBA- 30/ 160
120- 330 15/ 30 245x200x100 6U 20T 3.0
EBA- 15/ 330
200- 400 10/ 20 245x200x100 6U 20T 3.0
EBA- 10/ 400
20-75 20/ 40 187x112x68 3U 12T 0.7
EBAF- 20/ 75
40- 160 10/ 20 187x112x68 3U 12T 0.7
EBAF- 10/ 160
40- 160 15/ 30 187x112x68 3U 12T 0.7
EBAF- 15/ 160
120- 330 8/ 16 187x112x68 3U 12T 0.7
EBAF- 8/ 330
120- 330 10/ 20 200x112x100 3U 19T 1.4
EBAF- 10/ 330
EBAF- 12/ 330 120- 330 12/ 24 200x112x100 3U 19T 1.4

*

These are the absol ute m ni nrum maxi num DC supply vol t age under any

condi tion.
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200- 400 6/ 12 187x112x68 33U 12T
EBAF- 6/ 400
200- 400 8/ 16 200x112x100 3U 19T
EBAF- 8/ 400
EBAF- 10/ 400 200- 400 10/ 20 200x112x100 3u/ 19t
40- 160 30/ 60 245x200x68 6U 13T
EBAF- 30/ 160
120- 330 15/ 30 245x200x68 6U 13T
EBAF- 15/ 330
120- 330 20/ 40 245x200x68 6U 13T
EBAF- 20/ 330
120- 330 25/ 50 245x200x140 6U 20T
EBAF- 25/ 330
200- 400 12/ 24 245x200x68 6U 13T
EBAF- 12/ 400
200- 400 25/ 50 245x200x140 6U 20T

EBAF- 25/ 400
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* DC output voltage is 90% of DC i nput voltage.

* 2KHz current |oop response

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

* Drift: 10mV/ °C (referred to input)

* (Qperating tenmperature: 0-50°C

* Storage tenperature: -10 - +70°C

Resol ver Option Features:

* 10, 12,14 and 16 bit resolution, set by the user.
* Maxi mumtracking rate 1014 rps (10 bits).

* Vel ocity output.

* Encoder A, -A B, -B outputs + programmabl e i ndex out put.
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4. Operation of the servo control

4.1 Inputs

The anplifier is equipped with 3 different gain inputs. Each input is
buf fered by a voltage follower having high input inpedance to isolate the input
fromthe rest of the circuit.
Care nmust be taken not to apply input voltage above the maxi mum i nput voltage
as this will cause the input op anp to operate beyond its limts ( +10V) and in
extrene cases may even damage the op anp. The standard procedure recomended is
to use input 3 for the velocity sensor and to use either input 1 or 2 for the

reference signal.

The current gain of each input in velocity node is given by:

133xI1 pxKi
Q/ = ----cmmmmm o (AlTp/ Vol t)

(10 + Rgj)xR19

The current gain of each input in current node is given by:

0. 4xI pxKi
C = -----cmmmm - (Aer/VOIt)

Ip - Anplifier's rated peak current limt.

Ki - Position of wiper of trimmng potentiometer (T1, T2, T3).

Ki = 0 when trinmmer is fully CCW

Ki = 1.0 when trimrer is fully CW

Rgj - Series resistor of each input. Standard val ues are:
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Input 1 - R1 (2.49Kohm
Input 2 - R3 (15Kohm

Input 3 - RS (40.2Kohm

Max. voltage (Vin) for each input can be calculated using the follow ng

rel ation:
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Rsi xVol t
Vin < --------- + 10V (VO't)

Rsi in Kohm

The i mpedance of each input is given by:

Rn =10 + Rgj (Kohm)

4.2 Velocity mode

EBA -

In the velocity node, op anp U3/A is enployed as a high gain error anmplifier
The anplifier sunms the velocity command and the velocity feedback signal, and
provi des the necessary servo conpensation and gain adjustnents, resulting in
stabl e, optimm servo operation.

This op anp is configured with two feedback paths:

One, in the form of a resistive T network, controls the DC gain of this

anplifier. The equivalent value of a T network is given by:

R = ------ (chm

Resistor R19 is nmounted in solderless termnals so it can be changed easily
whenever the DC gain of the error anplifier is to be changed.

The AC gain is controlled by C5, R14 and T5. Maximum AC gain is obtained with
T5 set fully CW Setting T5 fully CCW renoves AC gain and no lag in response
occurs.

R14 and C5 are mounted in solderless termnals and can be easily replaced in
cases when T5 range is not enough to get optinmm response.

The output of the error anplifier is:

1 + SxC5xR14

Vo=(V1G/1+V2G0+V3G3) X[ ----------mmmmmmmmm e o ]
1 + SxC5xR14(1 + RgxK5/ Rl14)

V1,Vo, V3 - Input signals
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G/1:Gy2,Gy3 - Gin of inputs.

K5 = Position factor of the w per of T5.
Full Cw 1
Full Cccw= 0.0

EBA - Rev 1/93
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4.3 Velocity feedback sensors

Several types of sensors can be used for velocity feedback

- Brush type Tachogener at or

- Three phase brushless tacho (30°/60° Hall effect can be sel ected).

- Two phase brushless Tachogenerator: the control board accepts the two

i ndependent Hall effect signals for comutating the two w ndings.

- Tachsyn: the control board provides the oscillator for the Tachsyn.

- Resolver: A dedicated control board is installed when using a Resolver. A

flexible oscillator for various types of Resolver is provided.

A filtering capacitor, C6, is placed in parallel to Rl4 to mnimze noise
carried on the input signals. This is specially beneficial when enploying
motors where a significant degree of electromagnetic coupling is present
bet ween arnmat ure and Tachogenerator. Values in the range of 1000pF - 6800pF are

recomended.

4.4 Current mode

In order to operate the servo amplifier as a current anplifier, the velocity
loop is disabled. This is done by converting the error anplifier into a |ow
gain DC anplifier which has a flat response beyond the desired -current
bandwi dt h.

4.5 Current feedback
Current feedback multiplier (CFM)

Current loop
Three current feedbacks are obtained by neasuring the voltage drop across

current sensing resistors (or by current transformers when using the isolation

option). These three signals are synthesized and multiplexed which result in a
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single voltage signal proportional to phase currents. This is then conpared
with the error anplifier output. The error is processed by the current
anplifier to provide a voltage comrand to the PWM secti on.

The

EBA - Rev 1/93
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actual notor current can be nonitored by turning DS8 to ON (DS7 nust be OFF).
The current nonitor has the sanme scale when nonitoring the current command or

the current feedback.

Current loop control is obtained by op amp U3/B (current anplifier) and R33, C8
which forma | ag-1ead network for the current | oop.

The standard amp i s equi pped with R33 and C8 to give optinmm current

response for an average notor in this power range. These conponents are nounted
in solderless term nals.

The anplifier is equipped wth 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.

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 R33 with

a | ower val ue.

)—

Error amplifier Current amplifier
5| I
’\] I Current feedback
CFM
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CFM BLOCK DI AGRAM
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4.6 Current limits

The servo amplifier can operate in the follow ng vol tage-current plane:

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

Fig. 4.1: Voltage-Current plane

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

These current limts (continuous limt, or peak limt, or both) can also be
controlled by an external current command. This anal og input scales down the
current limts fromthe preset current limts (trimrers setting) down to zero.
In addition to these current limts functions, the anplifier has two additiona

f eat ures:

* The peak current limt is time dependent.

* Dynami c contouring of continuous and peak current limts.

These features are explained in 4.6.1 and 4.6. 2.

4.6.1 Timedependent peak current limit
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The peak current is so designed that its duration is a function of the peak
anplitude and the notor operating current. The maximm peak current is

avail able for 1 second. The duration of Ip is given by:
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lc - Anplifier continuous current rating

Ip - Peak demanded (not anplifier Ip)

lop - Actual operating current before the peak demand.
Exanpl e:
A nmotor is driven by an EBAF-10/160 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
20 - 10
4.6.2 Dynamic contouring of continuous and peak current limits.

Most of the servo notors have reduced continuous current limts at high speeds
(Fig. 4.2). This phenonenon is due to iron |osses which becone significantly
hi gh as speed increases and this leads to reduction of the continuous current
limt.

The EBA amplifiers have the features which enable the user to define the
current limt envelope as closely as possible to the notor operating envel ope
defined by the notor manufacturer

Conpl et e di scussi on and procedures are given in Appendix C

Velocity

Continuous Interm.
zone zone

Torque

Fig. 4.2

Typi cal operating envel ope of a brushless servo notor
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4.7 Commutation signals format

HB

HC 60°FORMAT (120)

HA

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

HA

HB 30" FORMAT

HC

300 0O 60 120 180 240 300 360 60

0 =
. o o,
""', - e,
+ | Vba
O "y, e "o,
- = MOTOR BEMF
'.,"" ““‘u
- o, o
oy, o
o, oo
"o, o'
e, o
oo’
+| Ve
oo
Rl
oo
- o+
O e

300 0O 60 120 180 240 300 360 60
(360) (0)
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4.8 Protective functions
4.8.1 Short circuit protection

The short circuit protection uses the capability of the power MOSFET to
tol erate high energy peaks for short periods of tine.

This protection is realized by sensing current in the DC line. Every current

peak above a certain value will inhibit the anplifier for a period of approx.
30ns.
If a short circuit condition still exists, the cycle will repeat endlessly

while turning on the Short LED (Sh) to indicate the fault.

The anplifier is protected agai nst shorts between outputs, or either output to
ground, or output to the positive supply line.
4.8.2 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.
4.8.3 Temperature protection

Tenmperature sensor is nounted on the heatsink. If, for any reason, the
tenperature exceeds 85¢C the anplifier will be inhibited. The anplifier wll
restart when the tenperature drops bel ow 80 °C

4.8.4 Insufficient load inductance

VWenever the load inductance is too small, the current spikes wll be very
high. In such cases the anplifier will be disabl ed.
4.8.5 Lossof velocity feedback signal

If the anplifier loses the velocity feedback signal it will inhibit itself.
4.8.6 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.

4.8.7 Lossof commutation feedback

Lack of either of the conmmutation signals will inhibit the anplifier.
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EBA CONTROL BOARD - LAY OUT.
TACHSYN (T) VERSION

T7 T6 T5 T4 T3 T2 T1 L1L2 L3 L4LS

[ omAlorr IcAaNd[camncaing [viPn][sd[ic]
D 1C P SET
A4 N N A4
u7 u2 U3 D17l uig [y Y%
1
N
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Note:
Some componentswill not be assembled

in H and B versions
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EBA CONTROL BOARD - LAY OUT.
RESOLVER (R) VERSION
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D 1c [P IpP D>
SET
A4 A4 N 7
u7 u2 U3 D17l uig [y Y%
1
RRRRRRRRR §§H RFCCCSZ CCRR :1/17
| il L 5@ U6 5 89
olol443(a[gg8 |2 4
516{10176/997 58 EEE
Bl
BEOA~m =
M u20 u1s u19 ~
u13 us Y N oo
| Vo vL2 sl | Haic
m :: Hall B
T I~ HalA
N N N N N
U9 u4 us u14 U1
RZRIE%SFFFF RR
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u2s
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N
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5. Terminal Description

5.1 Terminals for Horizontal and Rack mounting versions

POAER BQOARD - 3U si ze
H R Functi on
1 (30, 32) Power input common. Wth the DN connector all four pins nust be
connect ed.
2 (26, 28) Mot or phase A output. Wth the DN connector all four pins nust be
connect ed.
3 (22, 24) Mot or phase B output. Wth the DIN connector all four pins nust be
connect ed.
4 (18, 20) Mot or phase C output. Wth the DIN connector both pins mnust be
connect ed.
(14, 16) (+Vs) Power input positive. Wth the DIN connector all pins nust
5 be connect ed.
6 (12¢) Hal | sensor A *
7 (10c) Hal | sensor B *
8 (8c) Hal | sensor C *
9 (6¢) Not connect ed
10 (4c) 24VDC Fan comon (shorted to control conmmon)
11 (2c) 24VDC Fan supply (up to 0.4A)
Power Board - 6U
H R Functi on
1 (28,30,3 [ Power input common. Wth the DIN connector all three pins nust be
2) connect ed.
2 (22,24,2 | Motor phase A output. Wth the DN connector all three pins nust
6) be connect ed.
3 (16,18,2 | Motor phase B output. Wth the DN connector all three pins nust
0) be connect ed.
* -1V < Vil <1V; 2V < Vih <30V

Source sink capability - 2mA mn.
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4 (10,12,1 | Motor phase C output. Wth the DN connector all three pins nust

4) be connect ed.

EBA - Rev 1/93




31

Power Board - 6U, cont.

H R Functi on
(4,6, 8) (+Vs) Power input positive. Wth the DIN connector all three pins
5 nust be connect ed.
6 (12c, 32c | Hall sensor A
)
7 (10c, 30c | Hall sensor B *
)
8 (8c, 28c) Hal | sensor C *
12 (20c) Crcuit common for +15V supply
13 | (18c) +15V supply, 100nA.
14 (16¢) 24VDC conmon - fan only.
15 (14c) +24VDC i sol ated supply for fan (nmax. 400mA)
Attention:

DC power commons, control commons and fan conmon are floating to each other. Do not

short them unl ess specified.

CONTROL BQARD

H R Functi on
(32a) Input 1 - high gain.
1 For nore details see 7.1.5.
(32c) Input 2 - md gain.
2 For nore details see 7.1.5.
(30a) Input 3 - | ow gain.
3 For nore details see 7.1.5.
(30c) Mot or current nonitor.
4 This output can be used to adjust the current limts of
a notor wthout |oading or neasuring the actual notor
current. For nore details see 8.1.
(28a) Crcuit comon
5
¥ -1V < Vil < 1V 2V < Vih < 30V

Source sink capability - 2mA mn.
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CONTROL BOARD - cont.

H R Functi on
(28c) Negati ve input of differential anplifier.
6 For nore details see Appendix C
(26a) Positive input of differential anplifier.
7 For nore details see Appendix C
(26¢) Qutput of differential amplifier.
8 For nore details see Appendix C
9 (24a) Crcuit comon
(24c) I nhibit input.
10 This term nal provides a neans of disabling the

anplifier (both logic and power stages) by applying |ow

*

| evel input voltage. For inverted logic see 7.1.3.

(22a) I nhibit indication output.
11 VWenever the anplifier is inhibited, whether by an
internal or external cause, this open collector output

goes to low state (Max sink current 10mA, 30V nax.).

12 | (22c) Cw di sabl e.
Low level input voltage wll disable torque generation
in one direction.

For inverted logic see 7.1.3. *

(20a) CCW di sabl e.
13 Low level input voltage wll disable torque generation
in one direction.

For inverted logic see 7.1.3. *

(20c) Vel ocity/Current mpode selection: current node when
14 connected to circuit conmon) *
See 7.1.4, 7.1.5.

(18a) Reset. Low level input voltage will reset anplifier. *
15 See 7.1.8.
"-1V < Vil <1V 2V < Vih < 30V

Source sink capability - 2mA
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CONTROL BOARD - cont.
H R Functi on
(18c) External current limt input (0-8V range).
16 For nore details see 8.1.
(16a) -5.1V output, 10mA.
17
(16¢) +5V  out put, O0.5A
18
(14a) +5V  out put, O0.5A
19
20 | (14c) Crcuit comon

Terminals for H B, T versions (hall effect, brushless tach or Tachsyn)
H R Functi on

(12a) Crcuit conmon.
21

(12c) +15V +5% out put, 100mA.
22

(10a) -15V +5% out put, 100mA.
23

(10c) Hall A input of two phases brushl ess tacho.
24

(8a) Hall B input of two phases brushl ess tacho.
25

(8c) Phase A for brushless tacho. See 7.2.2.
26

(6a) Phase B for brushless tacho. See 7.2.2.
27

(6¢) Phase C for brushless tacho. See 7.2.2.
28

(4a) Tacho common. (circuit conmon) See 7.2.2.
29

(4c) Crcuit conmmon.
30
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(2a) Gscil lator output for Tachsyn only. See 7.2.3.
31

(2¢) Vel ocity nonitor. See 7.2.2.
32

Terminals for R (Resol ver) version

H R Functi on

(12a) +15V +5% out put, 100mA.
21

(12c) -15V +5% out put, 100mA.
22

(10a) Si ne signal input
23

(10c) Si ne si gnal conmon
24

(8a) Cosi ne signal input
25

(8c) Cosi ne signal comon
26

(6a) Ref erence oscillator output (7.5V/60mA nmax, RVB)
27
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Terminals for R (Resolver) version - cont.

H R Functi on
(6¢) Ref erence oscil |l ator comon
28
(4a) Channel A output, 5V/ +10mA nax.
29
(4c) Channel B output, 5V/ +10mA nax.
30
(2a) Channel | output (index), 5V/ +10mA nax.
31
(2¢) Vel ocity nonitor. See chapter 7.2.4 - Velocity signal.
32
Remark: In the follow ng paragraphs the terminals will be related to all the

nmounting types as in the foll owi ng exanpl e:
H 32, R 2c, E-J1/ 8.
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TERMINALS LAYOUT
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32 1
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EBA - PANEL (H) MOUNTING TYPE

EUROCARD SIZE TYPES
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TERMINALS LAYOUT

MO O
POWER POWER R A | R B

32
COM. MA MB MC +VS HALL
B = =
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~ 100 @ 18] |8 |6 8000860680000608008

EBA - PANEL (H) MOUNTING TYPE
DOUBLE EUROCARD SIZE TYPES
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5.2 Mother Boards terminals
The follow ng nother boards are available to conplenent the EBA rack version
anplifiers:

5.2.1 MBA-EBA/3UB

Use: For all EBA anplifiers in 3U size and with brushless tacho or Tachsyn

i nterface.

Term nation: Screw type connectors for both power and signals.

Termi nal designation: identical to the panel versions except the follow ng new

term nal s:
Rel ay contact (potential free).
33
Rel ay contact (potential free).
34 The relay contact is closed whenever the anplifier is enabled.
Contact rating: 0.5A 200V, 10W
Potential free Inhibit Input (+). See 7.1.3.
41
Potential free Inhibit Input (-). See 7.1.3.
42
35-40 | Not applicabl e.

The Potential Free Inhibit Input is applicable only when the "inverted inhibit
logic" is used (R198 in the anplifier is inserted). An opto-Coupler (IL5) is
used to isolate between the Inhibit signal and the anplifier «circuit.
Activating this opto-coupler is done by inserting Rl2 on the nother board

according to the followi ng relation:

R12 = 100 x Vinh (ohm
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Vinh - voltage in the inhibit input.
Standard value is 2.4K (For 24 volts) Source nust be capable of source or sink
10mA.

5.2.2 MBA-EBA/3UB1

Use: For all EBA anplifiers in 3U size and with brushless tacho or Tachsyn

interface where linear Acc/Dec are required.

Acc/ Dec adjustnent: 5 preset ranps selectable by D P swtches.

Term nation: Screw type connectors for both power and signals.

Termi nal designation: identical to the panel versions except the follow ng new

term nal s:
Rel ay contact (potential free).
33
Rel ay contact (potential free).
34 The relay contact is closed whenever the anplifier is enabled.
Contact rating: 0.5A 200V, 10W
41 Potential free Inhibit Input (+). See 7.1.3.
Potential free Inhibit Input (-). See 7.1.3.
42
35-40 | Not applicable.

Special feature: This type includes a key for protecting against a possible
i nverted nounting of the anplifier into the rack.
5.2.3 MBA-EBA/3UR

Use: For all EBA anplifiers in 3U size and with Resolver interface. The encoder

outputs are driven by line drivers to inprove noise inmunity.

Term nation: Screw type connectors for both power and signals.
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Termi nal designation: identical to the panel versions except the follow ng new

EBA -

term nal s:
Rel ay contact (potential free).
33
Rel ay contact (potential free).
34 The relay contact is closed whenever the anplifier is enabled.
Contact rating: 0.5A 200V, 10W
Buf f ered channel A output (20mA, 0-5V)
35
Buf f ered channel -A output (20mA, 0-5V)
36
Buf f ered channel B output (20mA, 0-5V)
37
Buf f ered channel -B output (20nmA, 0-5V)
38
Buf f ered | ndex output (20m, O0-5V)
39
Buf fered -1ndex output (20mA, 0-5V)
40
Potential free Inhibit Input (+). See 7.1.3.
41
Potential free Inhibit Input (-). See 7.1.3.
42
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5.24 MBA-EBA/3UR1

Use: For all EBA anplifiers in 3U size and with Resol ver interface.

Acc/ Dec adjustnent: 5 preset ranps selectable by D P swtches.

Term nation: Screw type connectors for both power and signals.

Term nal s designation: |ike MBA-EBA/ 3UR

Special feature: This type includes a key for protecting against a possible

i nverted nounting of the anplifier into the rack.
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5.25 MBA-EBA/6UB

Use: for all EBA anplifiers in 6U size and with brushless tacho or Tachsyn
interface.
Term nation: Screw type connectors for both power and signals.
Term nal s desi gnati on:
J1 - identical to the power termnals in the panel versions.
J2 - identical to the signals termnals in the panel versions with additional new
term nal s:
Rel ay contact (potential free).
33
Rel ay contact (potential free).
34 The relay contact is closed whenever the anplifier is enabled.
Contact rating: 0.5A 200V, 10W
41 Potential free Inhibit Input (+). See 7.1.3.
Potential free Inhibit Input (-). See 7.1.3.
42
35-40 | Not applicabl e.

J1A - Fan and Hall sensors

Hal | sensor A *
6
7 Hal|l sensor B *
8 Hal|l sensor C *
12 Crcuit common for +15V supply
13 +15V supply, 100mA
14 24VDC conmon - fan only.
15 +24VDC i sol ated supply for fan (nmax. 400mA)
-1V < Vil <1V; 2V < Vih <30V

Source sink capability - 2mA
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5.2.6 MBA-EBA/6UR

Use:

Term nati on:

For all

EBA anplifiers in 6U size and with Resol ver interface.

Screw type connectors for both power and signals.

Term nal s desi gnati on:

J1 - identical to the power termnals in the panel versions.
J2 - identical to the signals termnals in the panel versions with additional
term nal s:
Rel ay contact (potential free).
33
Rel ay contact (potential free).
34 The relay contact is closed whenever the anplifier is enabled.
Contact rating: 0.5A 200V, 10W
Buf f ered channel A output (20mA, 0-5V)
35
Buf f ered channel -A output (20mA, 0-5V)
36
Buf f ered channel B output (20mA, 0-5V)
37
Buf f ered channel -B output (20mA, 0-5V)
38
Buf f ered | ndex output (20mA, O0-5V)
39
Buf fered -1ndex output (20mA, 0-5V)
40
Potential free Inhibit Input (+). See 7.1.3.
41
Potential free Inhibit Input (-). See 7.1.3.
42
J1A - Fan supply
6- 13 Not applicabl e
EBA - Rev 1/93
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EBA -

14 24VDC conmon - fan only.
15 +24VDC i sol ated supply for fan (nmax. 400mA)
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for EBA mounted in 3U size ENC.

5.3.1 Power connector - J6

Ter m nal Functi on
Power input comon
1
2 Mot or phase A out put.
Mot or phase B out put.
3
Mot or phase C out put
4
Power input positive
5
G Gound. This termnal is connected to the ENC chassis.
Attention:

DC power commons, control comons and fan common are floating with respect to each

other. Do not short them unl ess specified.

For isol ated

anplifiers connecting control comon to ground

inserting R2 (short resistor) on the nother board.

is acconplished by

5.3.2 Signalsconnectors - Brushless Tacho, Tachsyn
Si gnal connector J1 (ENC)

Connect or/ pin

Functi on

1 Input 1 - high gain.
For nore details see 7.1.5.
2 Input 2 - md gain.
For nore details see 7.1.5.
3 Input 3 - | ow gain.
For nore details see 7.1.5.
4 Negati ve input of differential anplifier.

For nore details see Appendix C
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5 Positive input of differential anplifier.

For nore details see Appendix C

6 Not connect ed
7 Qutput of differential anmplifier. See Appendix C
8 Vel ocity nonitor. See 7.2.2.
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Signal connector J1 (ENC) - cont.

9 Mot or current nonitor.
This output can be used to adjust the current limts of a notor
wi t hout | oading or measuring the actual notor current.
For nore details see 8.1.

10 External current limt input (0-8V range).
For nore details see 8.1.

11 Vel ocity/ Current node selection (current node when connected to
circuit comon). See 7.1.4, 7.1.5.

12 -5.1V output, 10mA

13 Not connect ed

14, 15 CGrcuit comon

16, 17

18,19 +15V +5% out put, 100mA.

20 +5V  out put, 0.5A

21 -15V +5% out put, 100mA.

22,23 CGrcuit comon

24,25

Si gnal connector J2 (ENC)

Connector/pin | Function

1,14 Inhibit output. A potential free relay contact-Closed when
anplifier is enabled.
Contact rating: 0.5A 200V, 10W

2,3,4,5, Not connected

6,7

8 Potential free Inhibit Input (-). See 7.1.3.

9 Potential free Inhibit Input (+). See 7.1.3.

10 Reset (). Low level input voltage will reset anplifier. See 7.1.8.

11 CCW di sabl e
Low level input voltage* wll disable torque generation in one
direction(*).
For inverted logic see 7.1.3.

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

Source sink capability - 2mA
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Si gnal connector J2 (ENC) - cont.

12 CW di sabl e

direction. For inverted logic see 7.1.3.

Low level input voltage wll disable torque generation

in one

13 I nhibit input.
This termnal provides a neans of disabling
| ogic and power stages) by applying |ow |evel

For inverted logic see 7.1.3

the anplifier

i nput

vol t age

(bot h
(")

15, 16, 17 Crcuit comon

18 -15V +5% out put, 100mA.
19 +5V  out put, 0.5A
20,21 +15V +5% out put, 100mA.
22,23 CGrcuit comon

24,25

Feedback connector J3 (ENC)

Connector/pin | Function

1 Hall A input of two phases brushless tach. *
2 Phase A of brushless tach

3 Phase C of brushl ess tach

4 Gscil lator output for Tachsyn only.

5 +5V

6 G rcuit comon

7 Hall A input *

8 Hall C input *

9 Hall B input of two phases brushless tach. *
10 Phase B of brushl ess tach

11 Tach common. (circuit common)

12 Crcuit comon.

13 +15V +5% out put, 100mA.

14 -15V +5% out put, 100mA.

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

Source sink capability - 2mA
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5.3.3 Signalsconnectors- Resolver version
Si gnal connector J1 (ENC)

Connector/pin | Function

1 Input 1 - high gain.

For nore details see 7.1.5.

2 Input 2 - md gain.

For nore details see 7.1.5.

3 Input 3 - | ow gain.

For nore details see 7.1.5.

4 Negati ve input of differential anplifier.

For nore details see Appendix C

5 Positive input of differential anplifier.

For nore details see Appendix C

6 Not connect ed
7 Qutput of differential anplifier.
For nore details see Appendix C
8 Vel ocity nonitor. See chapter 7.2.4 - Velocity signal.
9 Mot or current nonitor.
This output can be used to adjust the current limts of a notor

For nore details see 8. 2.

wi t hout | oading or nmeasuring the actual notor current.

10 External current limt input (0-8V range).

For nore details see 8.1.

11 Vel ocity/ Current node selection (current node when connected to
circuit comon). See 7.1.4, 7.1.5.

12 -5.1V out put, 10mA.

13 Not connect ed

14, 15 CGrcuit comon

16, 17
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Signal connector J1 (ENC) - cont.
18,19 +15V +5% out put, 100mA.
20 +5V  out put, 0.5A

21 -15V +5% out put, 100mA.
22,23 CGrcuit comon

24,25

Si gnal connector J2 (ENC)

Connector/pin | Function

1,14 Inhibit output. A potential free relay contact-Cl osed when
anplifier is enabl ed.
Contact rating: 0.5A 200V, 10W
2 Buf fered channel -1 output, +20mA nax.
3 Buf fered channel | output (index), +20mA max.
4 Buf f ered channel -B output, +20mA nax.
5 Buf f ered channel B output, +20mA max.
6 Buf f ered channel -A output, +20mA nax.
7 Buf f ered channel A output, +20mA max.
8 Potential free Inhibit Input (-). See 7.1.3.
9 Potential free Inhibit Input (+). See 7.1.3.
10 Reset (*). Low level input voltage will reset anplifier.
See 7.1.8.
11 CCW di sabl e
Low level input voltage wll disable torque generation in one
direction. *
For inverted logic see 7.1.3
12 Cw di sabl e
Low level input voltage wll disable torque generation in one

direction. *

For inverted logic see 7.1.3

EBA -
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13

I nhi bi t

i nput

This termnal provides a neans of

di sabl i ng

| ogi ¢ and power stages) by applying | ow | evel

i nverte

d logic see 7.1.3.

the anplifier (both

i nput voltage (7).

For

To-1V < Vil <

1V ;

2V < Vih < 30V

Source sink capability - 2mA
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Si gnal connector J2 (ENC) - cont.

15, 16, 17 G rcuit comon

18 -15V +5% out put, 100mA.
19 +5V  out put, 0.5A
20,21 +15V +5% out put, 100mA.
22,23 CGrcuit comon

24,25

Feedback connector J3 (ENC)

Connect or/ pin

Functi on

1 Si ne signal input

2 Cosi ne signal input

3 Ref erence oscillator output (7.5V/60mA nmax, RVB)
4 Not connect ed

5 +5V  output, 0.5A.

6 G rcuit comon

7,8, 15 Not connect ed

9 Si ne si gnal conmon

10 Cosi ne signal comon

11 Ref erence oscill ator common

12 G rcuit common.

13 +15V +5% out put, 100mA.

14 -15V +5% out put, 100mA.

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

nmounting types as in the foll owi ng exanpl e:
H 32, R 2c, E-J1/ 8.
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TACH TACH
HALL C HALL A COMMON +5V OSCITACHSYN  pHASE C PHASE A HALL A
[e] o o o o [e] o [o}
8 7 6 5 4 3 2 1
R12 OF TWO PHAJES
15 14 13 12 1 10 9  TACH.
o o o [o] [o] [o] [o]
HALL B -15v +15V COMMON TACH TACH HALL B
COMMON PHASE B
RELAY N.C. N.C. N.C. N.C. N.C. N.C. INH (-) INH (+) RESET ccw cw INH
L] o [ ] [ ] [ J [ ] [ ] o (] [ ] (] (]
1 2 3 4 5 6 7 8 9 10 1 12 13
N.C 15 16 17 18 19 20 21 22 23 24 25
AMP. " o . ° ° ° ° ° ° ° ° °
ENABLE
RELAY ~ COMMON COMMON COMMON  -15V +5V +15V +15V COMMON COMMON COMMON COMMON
Vi CURRENT VELOCITY
N.C. 5.1V MODE ECL MONITOR MONITOR DIFF(OUT)  N.C. DIFF(+) DIFF(-) IN3 IN2 IN1
o [o] [o] [o] o o [o] o o [o] o o o
13 12 1 10 9 8 7 6 5 4 3 2 1
25 24 23 22 20 21 19 18 17 16 15 14
o [e] (o} [e] [e] o o o [e] [e] (o] [e]
COMMON COMMON COMMON COMMON  -15V +5V +15V +15V COMMON COMMON COMMON COMMON

CONTROL

COMMON

R21SUSED TO SHORT

CONTROL COMMON TO

POWER | POWER | PHASE PHASE PHASE PHASE PHASE PHASE F'OWE\IQSINPUT

INPUT INPUT A A B B C c GROUND

COMMOpN COMMOf OUuTPUT| oUTPUT| OUTPUT| OUTPUT| OUTPUT| OUTPUT POSITIVE GROUND WHEN USING
1 1 2 2 3 3 4 4 5 5 G

%%@%@@@@@@@ ISOLATED AMP.

MBA-EBA/SUEB CONNECTIONS

HALL EFFECT,BRUSHLESSTACHO

TACHSYN OPTIONS
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REF.
N.C. N.C. COMMON +5V N.C. 0sC ouT COSIN SININ
o o o o o o o o
8 7 6 5 4 3 2 1
R12
15 14 13 12 1 10 9
o (<] o o o o o
N.C. -15v +15V COMMON REF. COSIN COM. SININ COM.
OSC OUT COM.
RELAY  TOOT 1.ouT TEouT B.OUT A00T A.OUT INH () INH (+) RESET C.C.W cw INH
[ J [ ] [ ] [ ] o o [ ] [ ] [ ) [ ) [ ) [ ]
1 2 3 4 5 6 7 8 9 10 1 12 13
/’:\‘ MCP \ 1 15 16 17 18 19 20 21 2 23 24 25
ENABLE ° e ) ° e ) e e e e
RELAY ~ COMMON COMMON COMMON  -15V +5V +15V +15V COMMON COMMON COMMON COMMON
VIC CURRENT VELOCITY
N.C. -5.1v MODE ECL MONITOR MONITOR DIFF(OUT) N.C. DIFF(+) DIFF(-) IN3 IN2 IN1
o o o o o ) o o o o o o
13 12 1 10 9 8 7 6 5 4 3 2 1
25 24 23 22 21 20 19 18 17 16 15 14
o o o o o o o o o o o o
COMMON COMMON COMMON COMMON -15V +5V +15V +15V COMMON COMMON COMMON COMMON

CONTROL

COMMON

R21SUSED TO SHORT

CONTROL COMMON TO

POWER

INPUT

COMMOI
1

POWER | PHASE PHASE PHASE PHASE PHASE PHASE VS
INPUT A A B B c c POWER INPUT GROUND GROUND WHEN USING
COMMON OUTPUT| OUTPUT | OUTPUT | OUTPUT| OUTPUT| OUTPUT POSITIVE

1 2 2 3 3 4 4 5 5 G

Ble|l|le|lelele|e ||| 'swameaw

MBA-EBA/SUER CONNECTIONS
RESOLVER OPTION
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stallation procedures

6.1 Mounting

The EBA series dissipates its heat by natural convection except EBAF type,
which is fan cooled. For optinmm dissipation the anplifier should be nounted

with the fins vertical.

6.2 Wiring

Proper wiring, grounding and shielding techniques are inportant in obtaining
proper servo operation and performance. Incorrect wring, grounding or
shi el ding can cause erratic servo performance or even a
conpl ete | ack of operation.

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 other sources of EM noise.

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 joints etc.

A reliable connection with the spring type connectors is achieved with wres of
0. Smn2 (AW 20) stripped to a length of 11nm (.43").
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6.3 Load inductance

The total |oad inductance nust be sufficient to keep the current ripple within

the limts - 50% of the adjusted continuous current limt. The current ripple

(I'r) can be cal culated by using the foll owi ng equation
0.5 x Vs

Ir = ----en---- (A

L - load inductance in nH
Vs - Voltage of the DC supply in Volts.

f - PWMfrequency in KHz.

If nmotor 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 DC power supply
DC 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

VWhile driving high inertia |oads, the power supply nmust be equipped with a

shunt regulator, otherwise, the anplifier wll be disabled whenever the
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capacitors are charged above the maxi mum voltage. See the following wring

di agranms for details.
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6.5 Wiring diagrams

MOTOR WIRING

MA
Motor MB EBA
Chassis MC
[ Heatsink / GND
M ni mrum accept ance
Power wires twisted together
" \/ \/ "
Motor B / x >< >< x MB EBA
C
Chassis [\ [\ MC
Heatsink / GND
Accept abl e for nost applications
Power wires twisted and shielded
ARV AR VI T
AKX e
Chassis [\ [\ MC
V) v} Heatsink / GND

Qoti mum wi ring, mni num RFI
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AC POWER WIRING

NON-ISOLATED AC SUPPLIES
BY USING AUTOTRANSFORMER

N

) +Vs

EEEPEE————
— PSIS
—

)

) DC power common

Autotransformer QSOLATED EBA)
* Heat sink :8% Control common
Heatsink

B. Using autotransformer with pp—

single or three phase mains

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 common is a hot point and any grounding will cause an input rectifier

failure).
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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ISOLATED AC SUPPLIES

Isolating transformer

| —O  +Vs
- rss
- 1 DC power common

p— ISOLATED EBA

D)

Control common

* Heat sink Heatsink

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 nmotor command is grounded, use anplifier's differential input.

O herwi se, a ground | oop is created.
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Isolating transformer |
+Vs
PS/S
DC power common is internally
connected to control common
— *
C (NON-ISOLATED EBA )

* Heat sink Heatsink

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 commn - It is internally connected to the power comon. G ounding the

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

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

O herwi se, a ground | oop is created.
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(I) +Vs

A
O DC power common

PS/S

EBA

Control common
Heatsink

(I) +Vs

A
On_ DC power common

EBA

Z
To additional

EBAs

Control common
Heatsink

CONNECTING MORE THAN ONE EBA —

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

for multi-EBA connecti on.
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18 L )+5V

EZ < 19 O+5V

41 R12

42 7Oinhibit input
34T Closed: EBA enabled I\ 12/CW disable
33 17/!nhibit output
MBA-EBA/3UB 13Jccw disable
b 10 55 O+15V

Hall sensors X

Power Stage

i, | EBA CONTROL CONNECTIONS

BLT VERSION

Brushless Tacho

Motor command >< ><

Twisted and shielded pair
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69

41 R12

42
34

Closed: EBA enabled I\

33

CCW disable

MBA-EBA/3UB +15V

-15Vv

External current limit

N.A.

N.A.

Velocity monitor

Reference oscillator

TACHSYN
Pc EBA
27 Pb CONTROL CONNECTIONS
TACHSYN VERSION

Motor command >< ><

Twisted and shielded pair

EBA - Rev 1/93



70

19 O+5v
41 R12 EZ <
42 Inhibit input
(OCW disable
34 Closed: EBA enabled I\ 12
33 Inhibit output
Buffered
44 O<} 1ccw disable
Buffered | I 210 +15v
39
Buffered -B -15V
O< 16 External current limit
382': Buffered B Index
ad
Buffered -A Channel B
Ne, O< 30
Buffered A Channel A
35
MBA-EBA/3UR, Terminals 33-42 32 Velocity monitor
R2
R1
2
S4

RESOLVER >< 26 EBA CONTROL CONNECTIONS

RESOLVER VERSION

Motor command >< ><

Twisted and shielded pair

EBA - Rev 1/93



71

7. Start - Up Procedures

Al the operations of this chapter do not require power on the unit. The steps of
paragraph 7.1 nust be performed before proceeding to the appropriate feedback sensor

secti on.

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 of the notor.

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) - Active CFM

O her wi se,

DS2 to OFF (up) - No CFM

7.1.3 Inhibit and CW/CCW logic

Select the desired Inhibit and CWCCWI ogi ¢ you need:

a) Inhibit/CWCCW functions will be activated by connecting their inputs to a
low level signal. If no signal is applied to these inputs the anplifier
wi Il be enabl ed upon power on.

For this logic, R198 (for Inhibit), R199 (for CW, R203 (for CCW should

not be install ed.
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=

EBA DISABLED BY ACTIVE LOW OR CLOSED CONTACT

S~—
JanY
\/
Zs

|_<)_<&

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



b) Inhibit/CWCCW functions will be de-activated by connecting their inputs to
a high level signal. If no signal is applied to these inputs the anplifier wll
be di sabl ed upon power on.

For this logic insert 2Kohm resistors for R198 (Inhibit), R199 (CW, R203

(CCW. The power of these resistors is calculated according to:

Pri n=Vv2/ 1500 (\att)

+v
T (2v < +V < 30V j

JanY
|/

kN

N
INHIBIT R198

]

R
CW R199
+
)
\J
CCW R203

EBA ENABLED BY ACTIVE HIGH OR CLOSED CONTACT
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OPTO | SOLATED INHI BI T

JanY
\/

——

Z

MBA-EBA/...

JanY

Inhibit

R198

EBA CONTROL BOARD

EBA ENABLED BY ACTIVE LOW OR CLOSED CONTACT

| <

MBA-EBA/...

JanY

Inhibit

R198

EBA CONTROL BOARD

EBA ENABLED BY ACTIVE HIGH OR CLOSED CONTACT

R12

100 x V (ohm

V - Voltage at the inhibit input.

Standard value is 2.4K (for 24V). Source nust be capable to source or sink 10mA
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7.1.4 Current mode

node the velocity | oop should be disabled by converting

To operate in current
anplifier. This can be done by,

the error amplifier to a | ow gain proportional
- Turning DS10 to ON,

or

- Connecting termnal H 14, R-20c,E-J1/11 to the circuit conmmon.

In addition, you nust make sure that the velocity feedback signal is not
entering the error anplifier:

DS14 (for B/ T types): OFF

or
DS11 (for Resol ver types): OFF.

The current limts of the anplifier remain the sane as in velocity node.

7.1.5 Veocity mode

To operate in velocity node the velocity |oop should be enabled by converting

the error amplifier to a high gain Pl anplifier. This can be done by,

- Turning DS10 to OFF,

or

- Disconnecting termnal H 14, R-20c,E-J1/11 fromthe circuit comon.

In addition, you have to nmake sure that the velocity feedback signal is

entering the error anplifier:
DS14 (for B/ T types): ON

or

DS11 (for Resol ver types): ON

Make sure that R19,R14 and C5 are installed on the board.
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1.6 Selecting thereference signal gain

The anplifier is equipped with 3 different gain inputs. Each input is
buf fered by a voltage follower having high input inpedance to isolate the input
fromthe rest of the circuit.
Care nmust be taken not to apply input voltage above the nmaxi num i nput voltage
as this will cause the input op anp to operate beyond its limts (10V) and in
extrene cases may even damage the op anp. The standard procedure recommends to
use input 3 for the velocity sensors and to use either input 1 or 2 for the
reference signal.

Following are the input maxi mum voltage and inpedance with the standard

val ues of input resistors:

I NPUT - RESI STOR | STANDARD MAX. I NPUT | MPEDANCE
VALUE VOLTAGE

1- R 2.49 Kohm 12. 5V 12.5 Kohm

2 - R3 15 Kohm 25V 25 Kohm

3-R5 40. 2 Kohm 50. 2V 50. 2 Kohm

See chapter 4.1 for cal cul ation of other val ues

7.

EBA -

1.7 Activating thetacho loss protection (velocity mode only)

Activating the tacho |l oss protection is done by turning DS6 to ON and inserting

R105 and R106 according to the foll owi ng equati ons:

20Vp
R105 = ------ (Kohm)
Vs
0. 6xVs
R106 = -------- x R105 ( Kohm)
I cXRm

Vp - Phase voltage at maxi mum vel ocity

Vs - Voltage of DC power supply
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lc - Anplifiers' rated continuous current limt

Rm - Total ohmc resistance of notor (using Y connection Rm=2xphase resi stance)

7.1.8 Latch mode 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 (DS9-OFF): The anplifier is inhibited only for the period that the
inhibit cause is present. Only in case of the loss of tacho protection, the
anplifier is inhibited for 6-8 seconds whenever it does not sense a tacho
signal at input 3, and then automatically restarting it. This cycle wll
conti nue endlessly but the notor speed will not run away (small novenments wl |
be noticed).

Latch (DS9-QON): Each failure latches the Inhibit and the diagnostic LEDs. For
restart (after clearing the failure source), reset has to be perfornmed either
by turning DS9 to "OFF' or by applying logic O at the reset input (H 15 R
18a, E-J2/4), or by turning the power off and on.

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

7.1.9 Dynamic contouring of the current limits
If you do not intend to use the dynamic current limts contouring, make sure

t hat:
DS1 is ON
DS2 is OFF
DS3 is ON
DS4 is OFF

If you want to activate this function, please refer to Appendix B
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7.2 Connecting the feedback elements
7.2.1 Brush Tachogenerator

The output |leads of the tacho are connected to H3,R30a,E-J1/3 and to the
circuit comon (Negative feedback).
The tacho voltage is adjusted by calculating R5 and R87 for two tachogenerator

vol t ages ranges:

For VTnpl5V

R5 = 1.33xVyym - 10 (Kohm , R87 = 20Kohm
For VTnr15V

R5 = 10Kohm R87 = 300/ VTm (Kohm

Vm - Voltage generated by tachogenerator at max velocity.

Actual resistor value should be as close as possible to the cal cul ated val ue.

7.2.2 Brushless Tachogenerator

A) Three Phase Brushl ess Tachogener at or

Selecting this option is done by arranging the foll ow ng swtches:

DS11 = ON
DS12 = OFF

DS13 = OFF for 60° sensors
or
DS13 = ON for 30° sensors

The three | eads should be connected to termnals H 26, R-8c,E-J3/2, H 27, R 6a, E-
J3/10, H 28, R6¢c,E-J3/3,(phases A/ B,C). If the tacho windings are connected in

Y (star) and the conmon connection is available as an output lead, it should be
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connected to the circuit common.
The output of the tacho feedback processor is available at termnal H32 R

2c,E-J1/8. It can be internally switched to input 3 (H3,R30a,E-J1/3) by
turning DS14 to ON
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R275, R276 and R277 shoul d be cal cul ated and installed as foll ows:

R275=R276=R277= 0. 332VTm - 3.32 (Kohm

R5 = 1Kohm R87=30Kohm

The speed of the motor (N) in RPMis given by:

N=(------ + 1) x V32 /I Ketach (R275 in Kohm

Vm - Voltage generated by tachogenerator at max velocity.

Ket ach - tacho back EMF constant (Volt/RPM.

V3o - voltage at termnal H 32, R 2c, E-J1/8.

B) Two Phase Brushl ess Tachogener at or

EBA -

Selecting this option is done by arranging the foll ow ng swtches:

DS11
DS12

ON
ON

Two | eads (one from each phase) should be connected to termnals H 26, R 8c, E-
J3/2 (phase A) and H 27, R-6a, E-J3/10 (phase B). The other two |eads should be
connected together to termnal H29 R4a, E-J3/11. Its Hall effect sensors
shoul d be connected to term nal H 24, R-10c,E-J3/1 (A) and H 25, R-8a, E-J3/9 (B).
The output of the tacho feedback processor is available at termnal H32 R
2c,E-J1/8. It can be internally switched to input 3 (termnal H 3, R 30a, E-J1/3)
by turning DS14 to ON. DS13 in ON position will invert the signal polarity.
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R275 and R276 should be calculated and installed as explained in the previous

par agraph (three phase brushl ess tachogenerator).
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7.2.3 Tachsyn

Selecting this option is done by selecting DS11 = OFF. The three phases | eads
shoul d be connected to termnals H 26,R-8c,E-J3/2, H27,R6a,EJ3/10, H 28 R
6¢c, E-J3/3, (phases A B, Q.

The Tachsyn oscillator reference signal is at termnal H 31, R 2a, E-J3/4.

R275, R276 and R277 shoul d be cal cul ated and installed as foll ows:

R275=R276=R277= 0. 332V, - 3.32 (Kohm

R5 = 1Kohm R87=30Kohm

The speed of the motor (N) in RPMis given by:

N=(------ + 1) x V3o | Ketg (R275 in Kohm

V1c - Voltage generated by Tachsyn at max velocity.
Ket o - Tachsyn back EMF constant (Volt/RPM.
V3o - voltage at termnal H 32, R 2c, E-J1/8.

The output of the velocity processor is available at term nal H 32, R 2c, E-J1/8.

It can be internally switched to input 3 (terminal H 3, R 30a,E-J1/3) by turning
DS14 to ON

7.2.4 Resolver

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

The R/ D conversion is done by a variable resolution, nmonolithic converter type
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2582 of Anal og Devi ces.

It accepts two signals fromthe Resolver (sine and cos.) and converts theminto
bi nary position data bits. The resolution of the position bits is user

sel ectable 10, 12 ,14 and 16 (only for standard encoder resol ution).

In addition, the R/D creates a signal that is proportional to the Resol ver

velocity. This signal is used as a velocity feedback
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EPROM

The EPROM creates "Hall" signals by mapping the position data bits accepted
fromR Dinto suitable Hall signals to operate a specific BLM
In addition, the encoder index (marker) signal is also produced fromthe EPROM

The EPROM i s designated as foll ows:

2 4 X S STD

TEncoder resolution

Number of Resolver poles Commutation address

R/D resolution
X=User selectable, 0=10 bits
2=12 bits, 4=14 bits, 6=16 bits

Ratio of motor/resolver
poles

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

Cscil | ator
Creates sinusoidal waveformsignal to excite the primary of the Resol ver.

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

The frequency (fr) and amplitude (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:
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Take care that the RVS anplitude does not exceed 7Vrns or that the

peak-to-peak (ptp) value is wthin the range of 2V < Vrptp < 20V.

For Vr in peak-to-peak val ue:
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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 2Vrns, select R192 as

foll ows:

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

For Vr ng <2V, install R192=100 ohm

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 wll not operate for Vin,,g<l.8V. Consult factory

for OEM applications.
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Vel ocity Signal

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.

Thi s dc anal og output (velocity signal)
H 32, R 2c,E-J1/8. It

is buffered and represented at term nal
can be internally connected to termnal H 3, R30a, E-J1/3
(for closing velocity loop) by turning DS11 to ON.

Max out put voltage is +8V.
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Sel ect maxi num actual velocity of the application and cal cul ate the maxi num

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 resol ution can be selected to be 10,12,14 or 16 bits by use of D P swtches

13 and 14.

When selecting the resolution the rps limts should not be exceeded:

10 bit = 1040 rps

12 bit = 260 rps

14 bit = 65 rps

16 bit = 16. 5rps
Resol uti on DS13 DS14
10 ON ON
12 ON OFF
14 OFF ON
16 OFF OFF

Not e:

- Each resolution change nust be followed by new components selection

pr ocedur e.
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- Wien changing resol uti on under dynam c 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 foll owi ng basic resolutions (for 2 pole Resolver):
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256 for 10 bits

1024 for 12 bits

4096 for 14 and 16 bits

VWen the Resolver is nore than 2 poles, the resolution for one shaft rotation

w |l be:

Er = xS/ 8

O
I

nunber of Resol ver pol es

S 10 ,12

resolution of converter (2~7,27%, or 214

)

When 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.

HF Filter (R195, R196, 61, C62)

The function of the HF filter is to reduce the anmpbunt of noise present on the
signal inputs to the 2S82, reaching the Phase Sensitive Detector and affecting
t he out puts.

Val ues shoul d be chosen so that

15Kohm < R195=R196 < 30Kohm
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160x10

b1 =C62 = ------------ (pF)

fr = Reference frequency in KHz

R195 in Kohm

This filter gives an attenuation of 3 tinmes at the input to the phase sensitive
detector.
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Select C60 so that there is no significant phase shift at the reference
frequency. That is,
109 100 x R192
C60 = --------- (pF) R = ------memmm - - (Kohm
fr(KHz) x Rx 100 + R192

R192 in Kohm

If RX yields I ess than 50K, install

Maxi mum Tracki ng Rate (R201)

The VCO i nput resistor

hence the velocity scaling as at the maxi numtracking rate,

will be 8V
Deci de on your

revol utions per second. Note that

tracking rate or

requi red maxi num tracking
"

a val ue of Rx=50K in the C60 equati on.

R201 sets the maxi mumtracking rate of the converter and

the vel ocity out put

rate, "T" , in Resolver electrical

must not exceed the specified maxi mum

1/16 of the reference frequency.

R0L =5.92 x 10’ / Tx p

( Kohm)

where p = bit per rev
= 1,024 for
= 4,096 for 12 bits

= 16,384 for 14 bits
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= 65,536 for 16 bits

VWenever the actual tracking rate (T) is lower than half of the maximm

tracking rate (see "Selecting the Resolution"), R201 should be half
val ue cal cul ated above.

of the
This inproves significantly the | ow speed perfornance.
In this case the velocity signal at maxi mumvelocity will be +4V.
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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)

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

c. C68 is given by

C68 = 40 x G67 (pPF)
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d. R200 is given by

127 x 10
FAD0 = ccomcooamnoas ( Kohm

fpowin Hz, C68 in pF

R200 val ue should be at |east three tines 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
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8. Amplifier adjustment

| mportant remnarks:

A If all the previous steps were acconplished you may now turn omt the power

on and continue with the follow ng adjustnments. You may the step for current

node or vel ocity node according to your application.

B.

In sone applications, especially those where the notor electrical paraneters
(total inductance and resistance in the armature circuit) are much snaller or
| arger than normally encountered, the current |oop response should be optimzed

bef ore proceeding with the foll owi ng steps - See Appendi x A

8.1 Current limit adjustment

The anplifiers current limts can be adjusted either by the trimmers, or
dynami cal ly by an external voltage signal.

Static adjustnment

The anplifier current limts can be adjusted without the need for |oading using
the foll ow ng procedure:

a) Turn off the main power.

b) Turn DS7 to "ON'

DS8 to " OFF"
DS6 to "OFF".

c)

Di sconnect the notor |eads.

d) Connect a voltnmeter between terminal H4,R30c,E-J1/9 and the circuit
conmon.

e) Connect your reference signal to your desired input. The input gain trinmer
shoul d be fully CW

f) Turn on the power

g) Apply the maximum reference voltage to cause an error at the error

anplifier.
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In order to adjust the continuous limt, the peak limt should be |ower than

the continuous limt
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h) Turn T6 (Ip) CCW At the point when peak limt=continuous limt, the mneter
readout will stop decreasing. Turn 4-6 turns nore.

i) Using T7 (lc), adjust the continuous limt by nmonitoring the neter readout
(See equation for current nmonitor scaling).
Full CWrotation will result in type current limt.

i)
After adjusting the continuous limt, readjust T6 up to the desired peak

| evel .

10

Current nonitor scale: ---- VI A

| p

k) Reset DS6, DS7, DS8 as required.
Dynam ¢ adjustnment- External Current Limt (ECL)
The ECL signal (0-8V) scales down the current limts as selected in the static

adjustmment. Activating the ECL is done by turning DS5 to "OFF'. In addition,

the foll owi ng must be done:

- ECL on cont. current |imt: DS1 - "OFF', DS2 - "ON'

- ECL on peak current limt: DS3 - "OFF', D4 - "ON'

The ECL can function on either or both current limts and in conjunction with

contour adjustnent - priority to the | owest val ue.

8.2 Balance adjustment

EBA -

If the motor is rotating with the command signal at zero voltage, a
bal ance adjustnent will be necessary. Turn the balance trinmmer (T4) as required
until the notor stops. As a rule, have the conmand signal connected and set to

zero when bal ancing the anmplifier. This way, any offset in the comuand signal
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wi || be cancel ed.

If the balance trimrer has insufficient range, a |ower value of resistance can

be substituted for R10 to obtain a w der adjustnent range.

EBA - Rev 1/93
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8.3 Current gain adjustment (for current mode only)
a)
Di sconnect notors | eads.
b) Turn DS7 to ON and DS8 to OFF.
c)
Apply voltage to the desired input and read the current nonitor output at
termnal H4,R 30c,E-J1/9. Adjust the input gain trimrer until the desired

gain is achieved. The current gain (A'V) is given by:

Current nonitor voltage

Vin x Qurrent nonitor scal e

8.4 Adjusting the motor speed (velocity mode only)

Adj usting the speed is done by using the input gain trinmmers (either

the command or tacho feedback).

- Increasing/decreasing the feedback gain will decrease/increase the speed.

- Increasing/decreasing the command gain will increase/decrease the speed.

8.5 Response adjustment (velocity mode only)

In nost applications optimumresponse is achieved by adjusting the conpensation

(COWP) trimrer. Adjustment procedure is as foll ows:

- Provide the anplifier with a low frequency, bi-directional square wave

velocity command (A 0.5Hz, +2.0V waveformis often enpl oyed).

- Apply power to the anplifier, and while nonitoring the tachoneter signal

gradually adjust the COW trinmrer from the CW toward the CCW position
Opti mum response (critically-danped) should be achieved at sone position
before reaching full CCWon T5. Fig 8.1 illustrates the types of wavefornms

observed for various setting of T5.
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In sone applications, especially those where the load inertia is nuch smaller
or larger than normally encountered, the standard conpensation conponents
val ues of 0.1nF for C5 and 470Kohm for R14 may not allow an optinmm setting of
the COW trimrer T5. In fact, the velocity |loop may be unstable for any setting
of T5.

In these cases different values for C5 and R14 nust be chosen. The foll ow ng

procedure can be used to select these val ues:

- Short circuit C5 with a short junper wre.

- Replace R14 with a decade resistance box. Initially set the box resistance
at 20Kohm

- Set T5, the COW trimer to approxinmately m drange.

- Input a 0.5Hz, 2V bi-directional square wave velocity command signal to

the amplifier.

- Apply power, and while nonitoring the tachometer signal, gradually
i ncrease the value of the resistance box until optinum response as depicted

in Fig 8.1 is achieved.

- Substitute the closest standard val ue discrete resistor for R14 and renove

t he decade resistance box.

- Renove the shorting junper across C5, and again check the response using
the squarewave test signal. If near optimum results are obtained, trim the

response using COWP trimrer-T5 for the optinmm

- If the previous step does not yield satisfactory results, if unacceptable
overshooting has been noted, substitute a larger value than 0.047 nF;, or, if
the response is overdanped substitute a smaller value than 0.047 nF.

Repetition of this procedure should yield an optimum choi ce for C5.
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- Finally, select a new value of C6 so that the time constant of R14xC6

remains approx. as it was with the standard val ue of Rl14.
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Reference input signal

Overdamped: T5 too far CW

Critically damped: T5 optimum

Underdamped: T5 too far CCW

Fig. 8.1

Typi cal velocity response wavef or s
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9. Tables and Summaries

9.1 Adjusting trimmers

Seven trimers are installed on the upper board of the anplifier with the

follow ng functions:

CWrotation increases input 1 gain (H1,R 32a, E-J1/1)
Tl-Gain 1

CWrotation increases input 2 gain (H2,R 32c, E-J1/2)
T2-Gin 2

CWrotation increases input 3 gain (H 3, R 30a, E-J1/3)
T3-Gin 3

See 8. 1.
T4- Bal ance

AC gain conpensation in the velocity |oop (see 8.5).
T5- Conp.

CWrotation increases peak current limt (see 8.2).
T6-1p

CWrotation increases continuous current limt (see 8.2).
T7-1c

9.2 LED diagnostics

Five LEDs are installed on the upper board of the anplifier with the foll ow ng
designations: Ic, Sh, In, Pr, Vs. Under normal operation only Vs should
illumnate (Vs indicates the existence of supply voltages). The follow ng table

represents all the conbinations possibilities of the LEDs (

X - Illumnated LED):

LED 1 2 3 4 5 6 7 8
Ic X X X
Sh X X X
In X X X X X X X
Pr X X X
Vs X X X X X X X

1. External inhibit.
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2. Under / over voltage protection.

3. Short protection.

4. Continuous current limt.

5. Insufficient |oad i nductance or | oss of tacho feedback.

6. Excess tenperature.

7. Internal power supply is loaded (Either internally or externally)

8. Loss of commutation feed back.
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9.3 Summary of DIP switches

Power stage board

(2 poles DIP switch)

DI P switch OFF (UP) ON ( DOW)

DS1 60° commut ati on signals format 30° commut ati on signals format
DS2 No CFM Activate CFM

Control stage board

(10 poles DIP switch)

DI P switch OFF ON

DS1 Ic contouring (DS2 ON) No contouring Ic (DS2 OFF)

DS2 No contouring Ic (DS1 ON) Ic contouring (DS1 OFF)

DS3 Ip contouring (DS4 ON) No contouring Ip (DS4 OFF)

D4 No contouring Ip (DS3 ON) I p contouring (DS OFF)

DS5 Enabl e ECL Di sabl e ECL

DS6 Di sabl e "Loss of Tach" "Loss of Tach" activated

Ds7 Current comrand nonitor (DS8
OFF)

DS8 Current feedback nonitor (DS7
OFF)

DS9 Non | atch node Latch node for protections

DS10 Vel ocity node Current node

4 poles DIP switch (for velocity sensors other than Resol ver)

Switch OFF ON

DS11 Tachsyn Brushl ess Tacho

DS12 3 phase brushl ess tacho 2 phase brushl ess tacho

DS13 60° commut ati on signal format or * 30° commut ati on signal format or **
DS14 Tacho signal disconnected Tacho signal connected to input 3.

* non-inverting in case of two phase brushl ess tacho.

** jnverting in case of two phase brushl ess tacho.

EBA -
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4 poles DIP switch (for Resol ver)

Switch OFF ON
DS11 Tacho signal disconnected Tacho signal connected to input 3.
DS12 St andard encoder resol ution Non- st andard encoder resol ution
DS13 14 bit resolution (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 resol ution (DS13-OFF) 14 bit resol ution (DS13-OFF)
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Appendix A - Current gain and response

In nost applications it is not necessary to adjust the current |oop to achieve

the optimum response. Wien there are extrenme electrical paraneters in

armature circuit (inductance and resistance) the standard conponents val ues of

0.01nF for C8 and 100Kohm for R33 may not yield with the optimm response.

current | oop should be optimzed as foll ows:

- Turn the anplifier to a current anplifier by turning DS10 to ON

- Provide the anplifier with a bi-directional square wave current conmand

(100-200Hz, +2.0V waveformis often enpl oyed).

- Apply power to the anplifier, and nmonitor the load current either

current probe or by the current nonitor. For this application DS7 and DS8

shoul d be arranged as foll ows:

DS7 = OFF
DS8 ON

If the current response is not critically danmped, use the foll ow ng procedure:

- Short circuit C8 with a short junper wre.

- Replace R33 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 optinumresponse as depicted in Fig A-1 is

achi eved.
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- Substitute the closest standard val ue discrete resistor for R33 and renove

t he decade resistance box.

- Renove the shorting junper across C8, and again check the response using

t he square wave test signal

- If the previous step does not yield satisfactory results, if unacceptable
overshooting has been noted, substitute a larger value than 0.01nF;, or, if
the response is overdanped, substitute a smaller value than 0.01nf.

Repetition of this procedure should yield an optimum choi ce for C8.
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Reference input signal

C8 too large / R33 too small

Critically damped

C8 too small / R33 too large

Fig. A1l

Typi cal current response waveforns
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Appendix B - Current limits contour adjustment

The anplifier can be configured to have either continuous current limt, or
peak current limt, or both, which depend on notor velocity. This function wll

work only when using a velocity feedback.

The continuous current Iimt is speed dependent when:

DS1 - " OFF" DS2 - "ON

The peak current Iimt is speed dependent when:

DS3 - " OFF" D4 - "ON

The general shape of the operating envelope is given in fig. B-1.

Velocity

N1

N2

T2 Tc T3 Tp
Torque

Tc - Max continuous torque up to velocity Nl
T2 - Continuous torque at max vel ocity (Nmax).
Tp - Max peak torque up to velocity N2.

T3 - Peak torque at maxi mum vel ocity.

EBA - Rev 1/93



EBA -

112

Fig. B-1: Current

limts contour

The wuser should derive the relations r1=N1/Nmax,
s2=T3/ Tp fromthe notor data sheet.
R88 and

Rev 1/93
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(for cont. Ilimt) and/or R186/R187 (for peak limt) should be installed
according to the follow ng rel ati ons:
Conti nuous current limt contouring:
1-r1
R88=100 -------- (Kohm)
1-7r2
R38
R89=66 ------------- (Kohm)
R88 + 100r1
Peak current limt contouring:
1- s1
R186=100 -------- (Kohm)
1- s2
R186
R187=66 -------------- (Kohm)
R186 + 100s1

I mportant notice: within the pairs DS1/2 and DS3/ 4,

in opposite positions. f or t hat

OFF and if DS1 is OFF, DS2 nust be ON.

Thi s neans, exanpl e,

Rev 1/93
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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 H6,R 28c, E-J1/4

,H7,R26a,E-J1/5. Termnal H6,R28c,E-J1/4 is the inverting input, termnal

H 7, R 26a,E-J1/5 is the non-inverting input. The output is on termnal H8, R

26c,E-J1/7, and is to be connected to an available input termnal.

differential anplifier is not internally connected to the sunm ng junction.

The differential anplifier 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 H7,R26a,E-J1/5 and the negative signal |ead

termnal H6,R 28c, E-J1/4, and connect termnal H 6, R 28c,E-J1/4 to the circuit

conmon. For an inverting buffer anplifier, connect the positive signal lead to

termnal H6,R 28c,E-J1/4, the negative signal lead to terminal H7,R 26a, E

J1/5, and connect termnal H 7, R 26a,E-J1/5 to the circuit comon.

The output of the differential anmplifier is given by:

V7XR79 R82 VgXR82
Wy = e X (14 -2 ) - ce-eoa-
R79 + R8O R81 R81

V7 - Input voltage of termnal H 7, R 26a, E-J1/5.

Vg - Input voltage of termnal H 6, R 28c, E-J1/4.

10x(R79 + R80) 10xR82

See schematic in chapter 4.
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DIMENSIONAL DRAWINGS
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EBA - PANEL (H) MOUNTING TYPE

TOP VIEW

©

©

o J17 16 T5 T4 T3 T2 T1
La a da a d d

(]
JLiL2L3L4L5

DS1

DIUIIIEDED:mccED

187 1169
DS2
D:U32 1
. e L L .
9% Q ®40x4 O]
1251 85 N
™ 110 -
EBA - Rev 1/93




117

SIDE VIEW

EBA - PANEL (H) MOUNTING TY PE

52.5

9.6

18.6

67.5

SIZE: 187 x 112 X 68mm
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EBA - PANEL (H) MOUNTING TYPE
SIDE VIEW

[ 111.76 |

67.5
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SIZE: 187 x 112 X 68mm
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EBA - PANEL (H) MOUNTING TYPE
TOP VIEW
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EBA - PANEL (H) MOUNTING TY PE

SIDE VIEW
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\ 12 Oi
—'-|_| 85.5
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SIZE: 200 x 112 x 100mm
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EBA - PANEL (H) MOUNTING TYPE
SIDE VIEW
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60.76

EBA - 3U/21T, RACK TYPE
SIDE VIEW
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EBA - 3U/12T, RACK TYPE
CONNECTORS SIDE VIEW
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GAIN 3

BALANCE

COMPEN.

%

D 0 0 0 ® 0 6

0
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0

NOTE:

BELONG TO EBA, 3U/12T.
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EBA - 3U/19T, RACK TYPE

SIDE VIEW
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EBA - 3U/19T, RACK TYPE
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ENCLOSURE MECHANICAL OUTLINE

FRONT VIEW

SIDE VIEW
.&l
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Standard Sizes

12T) 16T | 20T 24T | 36T

X|62.0 | 82.3 ] 102.7| 123.0 | 184.0

For non-standard sizes:

NOTE: X =5.08xn+1mm

ALL DIMENSIONS ARE IN mm.
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List of ELMO Service Centers

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

EURCPE
El o Motion Control LTD
7 Stanser ST.
CH 6362 St ansstad
Switzerl and
Tel : (041) 610775
Fax: (041)610778

US A
El no Motion Control | NC.

1200 Wodr uff Road,
Suite G 22,

Greenvill e, SC 29607

Tel : (803) 288-9316

Fax: (803) 288-9318

AUSTRI A

Tel : (0222) 342597
Kwapi |

Fax: (0222) 311203
PCB 64
A-1091 Wen
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BENELUX

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
OY Scandrive
El sankuja 2 K | TALY
SF- 02231 Espoo Servot ecni ca SRL
Tel : 358-0- 8035044 Vi al e Lonbardia 20
Fax: 358-0-8035055 20095 Cusano Ml anino (M)
Tel: (02) 66401010
FRANCE Fax: (02) 66401020
A2V SA SWEDEN
11-12 Rue Eugene HENAFF, Aratron AB
78190 Tr appes, P. O B 20087,
Tel: (1) 30620101 Kr at sbodavagen 50,
Fax: (1) 30626204 S-16120 Bronma
GERVANY Tel : 8-981875
| VE GrbH Fax: 8-984281
Brugger Str. 8 UNI TED KI NGDOM
78628 Rottwei l I NMOCO Limted
4 Brunel C ose
Tel : 0741/ 22091
Drayton Fiel ds
Fax: 0741/ 22060
Daventry NN11 5LE
Tel : 0327/ 300320
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Fax: 0327/300319
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