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SBA -

SBA - SAFETY | NSTRUCTI ONS

Read this page carefully before installation and use of the instrument, and
follow all instructions in section 6 of |Installation Procedures for safe
installation of this product.
| NTRODUCTI ON

The follow ng clauses contain information, cautions and warni ngs which nust be
followed to ensure safe operation and to retain the instrument in a safe
condi tion.

As this product is intended for incorporation into a nmachine or end-product,
the end product nust conply with all safety aspects of the relevant requirenents
of the European Safety of Machinery Directive 89/392/EEC as anended, and with
those of the nost recent versions of standards EN60204-1 and EN292-2 at | east.

Installation, adjustnment, maintenance and repair of the instrument shall be
carried out only by qualified personnel.

WARNI NGS

Any renmoval from the structure or renoval of parts, except those to which
access is permitted, is likely to expose live parts and accessible termnals
whi ch can be dangerous to live. If afterwards any adjustment, naintenance or
repair of the opened instrument under voltage is inevitable, it shall be carried
out only by a qualified person who is aware of the hazard invol ved.

The instrunent shall be disconnected from all voltage sources before it is
opened (for service nethod).

Any interruption of the protective earth conductors inside the instrument, is
likely to make the instrument dangerous.

Conponents which are inportant for the safety of the instrument, may only be
renewed by conponents obtai ned through El no service organization.

Before switching on, ensure that the instrument has been installed in
accordance with the Installation Instructions.

Maxi mum DC supply according to the types described in the operating manual .
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How to use this manual - Fl ow Chart

The SBA anplifier represents a flexible design approach which enables the use
of various feedback sensors and al |l ows several
Use the followi ng flow chart

read. If you are a new user

in order to determine the chapters that you should

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

famliarize you with the product.

Read chapters
no

nodes of operation.

Familiar with the SBA ? 1234
]
) no
Using SIB card ?
Read chapters 5.1+ 5.2 Read chapter 5.1
Terminals Terminals
[ ]
v
Read chapter 6 - Installation
Read chapter 7.1 - Start-Up
no no
< Hall sensors ? Tachsyn ? Resolver ?
h ho 2 Read
< Brush Tacho ? > 721 Read Read
7.2.3 7.2.4
no
Read
< Brushless Tacho ? >——| 729
no - >, Yes
Using SIB-SBA/R,F,PWM 7 Read 7.3
Read
: N
< Optical encoder ? >—> 725 no
no
Velocity mode with Read
Hall sensors only ? 7.2.6 - Read chapter 8 - Adjustments
no
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1. Description

The SBA is a miniature PAWW full wave, three phase servo anplifier designed for
hi gh performance brushless servo motors in the range of up to 0.7KW It utilizes
power MOSFETs and Surface Munting Technology which contribute to its high
efficiency and conpact design. The SBA is constructed fromtwo PCBs mounted on a
heat sink plate. The lower board contains the power sw tching transistors which
drive the motor, termnals for the power stage, the switch node power supply and
the protection logic. The upper PCB contains the control 1logic, comutation
logic, termnals for the control stage, adjusting trimers and indication LED s.

An optional third board is installed for velocity sensors others than a brush
type tacho
St andard Feat ures
* Internal DC to DC converter allows operation froma single supply.

* 20 KHz switching frequency (40KHz or 60KHz on request).
* 2KHz current | oop response.

* 97% ef fici ency.

* Qutput voltage is up to 90% of input voltage.

* Zer o deadband.

* Better than 1%l inearity.

* 2 inputs.

* Motor current nonitor

* Qperation in velocity or current node.

* Renote inhibit.

* Inhibit/fault indication (logic |evel).

* Latch/self-restart nodes for protective functions.

* Adj ust abl e conpensati on.

* External current limt inputs.

* Current feedback nultiplier

* I nput bal ance (offset).

* LED di agnhosti cs.

* Renovable termnals (Panel nmount type) for easy installation and service.

* Standard conmmutati on sensors: Hall effect, Resolver, or Tachsyn.

SBA - Rev 8/06
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* Qutputs voltages of +5V and +13V for external use.

The amplifier is fully protected against the following faults:
- Under/over voltage.

- Shorts between: outputs, output to ground.

- Excess tenperature.

- Loss of commutation signals.

SI B- SBA

The SIB-SBA is an interface board for the SBA that is used to convert the SBA
flat ribbon connector to screw type Phoenix termnals. This board has the sane
size as the SBA board and it can be assenbl ed as an add-on card on top of any SBA
anplifier or as a separate panel nmount unit.

The SIB-SBA is connected to the SBA anplifier via a 26 wires ribbon cable.

Three derivatives of the basic SIB-SBA are available in addition to the basic
S| B- SBA:

SI B- SBA/ R

In this option the followi ng features are included:
- Buffered and differential outputs for the encoder channels.
- Inhibit output relay

- Inhibit input optocoupler

- SIB-SBA/ F
In this option the followi ng features are included:
- Buffered and differential outputs for the encoder channels.
- Inhibit output relay
- Inhibit input optocoupler
- Differential anplifier for input 1 (term nal 26)

- Linear Acc/Dec (for input 1) adjustable by trinmers.

Rev 8/ 06



- Sl B- SBA/ PYWM

In addition to the features of the SIB-SBA/R this option includes an opto-
i sol ated decoding circuit for a P\ and direction reference input. The output of
this circuit is fed into input 1 (termnal 26).

This option is wuseful when the reference signal comes from a position
controller like the LM529.

2. __Type Designation

PWM switching frequency
20KHz when not specified
4=40KHz, 6=60KHz

SBA amplifier

Rated current H - Hall sensors *

B - Brushless Tacho **
R - Resolver
T - Tachsyn

E - Encoder

Maximum rated voltage

* The Hall effect version accepts a brush tachogenerator for velocity feedback
and Hall effect sensors for comutation.

** The B and E versions require Hall effect sensors for conmmutation.

SBA - Rev 8/06
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3. Technical specifications

Type DC Suppl y Current limts Size Wi ght
M n. - Cont . / Peak( A) (M) Kg
Max. (V) *
SBA- 10/ 100 20-94 10/ 20 130x78x30 0.3
SBA- 5/ 200 40- 195 5/ 10 130x78x30 0.3
SBA- 2. 5/ 330 90- 330 2.5/5 130x78x30 0.3

* DC output voltage is 90% of DC i nput voltage.

* 20KHz, 40KHz or 60KHz switching frequency.

* 2KHz current | oop response (m ninum

* Qutputs vol tages of +5V, +13V for external use.
* Efficiency at rated current - 97%

* Drift: 10NV/=C (referred to input)

* (perating tenmperature: 0-50=C

* Storage tenperature: -10 - +70=C.

Resol ver option features:
- 10, 12, 14 and 16 bit resolution, set by user.
- Maxi mumtracking rate 1040 rps (10 bit).

- Encoder A B outputs + programrabl e i ndex out put.

Optical encoder velocity feedback features:
- Maxi mum i nput frequency: 800KHz

- Speed regul ation: 500: 1

- Encoder frequency: x1 or x4

- Encoder output voltage range: 2-30V

- Qutput supplies: 5V/50mA, 12V/ 20mA.

*

SBA -
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4. Cperation of the servo control
4.1 Inputs
The SBA has 2 inputs: single ended input (term nal 26) and a differential input
(termnals 11,12). The current gain of termnal 26 (current node) is given by:
0.533 x Ic
& = ------------- (Anp/ Vol t ), R3 in Kohm
1 + 0.11xR3
Ic - anplifier rated continuous current
The current gain of the differential input for R7=R8 (current node) is given
by:
5.33xlc
Gy = --------- (Anp/ Vol t)
R7
R7 in Kohm
The current gain in velocity node is given by (place the appropriate Gc for
each input):
50 x &
& =--------- (Anp/ Vol t), R5 in Kohm
R5
Al the gains are divided by 2 if CFMis ON
The maxi muminput voltage at termnal 26 is cal cul ated by:
V26max= 8 + 0.9R3 (Volts), R3 in Kohm
SBA - Rev 8/06
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4.2 Vel ocity node

SBA -

In the velocity node, op anp Ul/2 is enployed as a high gain error amplifier.
The anplifier suns velocity comand and the velocity feedback signal, and
provides the necessary servo conpensation and gain adjustnments, 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:

Rt = ------ (chm

Resistor R5 is mounted 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 C2, R4 and T1. Maxinum AC gain is obtained with T1 set fully CCW
Setting T1 fully CWrenmoves AC gain and no lag in response occurs. R4 and C2 are
mounted in soldering termnals and can be easily replaced in cases when T1 range

is not enough to get optimumresponse (See 8.4 for details).
The output of the error anplifier is:

1 + SxC2xR4
Vo=(V26xG,9g+VAXGd) X[ ----------------“"co""-- ]

1 + SxC2xR4(1 + RfxK/ R4)

V26 - Input signal at term nal 26.
Gy26 - @Gin of input in termnal 26.

vd - Input signal at the differential inputs (termnals 11,12).
Gd - Gin of differential input.
K = Position factor of the w per of TI1.

Full CcCW= 1

Full CW = 0.01

Rev 8/ 06
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4.4
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Vel ocity feedback sensors
There are three (optional) boards that are installed on top of the SBA for
processing velocity sensors other than brush tacho:
E (Optical Encoder/Hall Sensors):

The encoder interface gives a bi-directional velocity feedback for 4-Q speed
control when using an optical encoder or Hall effect sensors.
- Encoder: Two channels with 90g phase shift are required.
- Hall sensors: the commutation sensors can be used for high speed applications.
B (Brushl ess Tacho) and T (Tachsyn):

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

- Two phase brushl ess tachogenerator: the |ogic board accepts the two independent
Hal | effect signals for commutating the two wi ndings.

- Tachsyn: the | ogic board provides the oscillator for the Tachsyn.

R (Resol ver):

- Resolver: Aflexible oscillator for various types of resolvers is provided.

For the above nentions "brushl ess" sensors, the velocity output of the velocity
processor is internally connected to termnal 1 that serves also as velocity
noni t or.

A filtering capacitor, C2, is placed in parallel to R4 to mninimze noise
carried on the input signals. This is specially beneficial when enploying notors
where a significant degree of electromagnetic coupling is present between
armature and Tachogenerator. Values in the range of 1000pF - 6800pF are

recomended.

Current mode
In order to operate the servo anmplifier as a current anplifier, the velocity
| oop should be disabled. This is done by converting the error anplifier into a
low gain DC anplifier which has a flat response beyond the desired current

bandwi dth. In this node, R5 and C2 have to be renpved fromthe circuit.

Rev 8/ 06
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Current node operation with Resolver or Tachsyn options requires that the input

resistor of the velocity signal will be renoved.

Current feedback

Current feedback mul tiplier

Current | oop

SBA -

Three current feedbacks are obtained by nmeasuring the voltage drop across
current sensing resistors. These three signals are synthesized and rmultipl exed
which result in a single voltage signal proportional to phases currents. It is
then conpared to the error anplifier output. The error is processed by the
current anplifier to provide a voltage command to the PWV section. The actual
motor current can be nonitored by neasuring the voltage at terminal 20. The

current nonitor scale is given in 8.2

(O )—

Error amplifier Current amplifier
5| I
’\] I Current feedback
CFM

Current loop control is obtained by op anp Ul/3 (current anplifier) and R6, Cl
which form a lag-lead network for current |oop. The standard amplifier is
equi pped with R6 and Cl to get optimm current response for an average notor in
this power range. These conponents are nmounted in sol derless termnals.

The amplifier is equipped with Current Feedback Miltiplier (CFM. By turning
DIP switch 4 to ON 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.

Rev 8/ 06
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- 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
[imts 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 R6 with a

| ower val ue.

SBA - Rev 8/06
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4.6 Current limts

The servo anmplifier 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 anplifier is factory calibrated to have this shape of vol t age-current
operating area with rated values of continuous and peak current limts. In

addition the peak current limt is time dependent as explained in 4.6.1.

4.6.1 Time dependent peak current limt
The peak current is so designed that its duration is a function of the peak
anplitude and the nmotor operating current. The nmaxi num peak current is available

for 1 second. The duration of Ip is given by:

lop - Actual operating current before the peak demand.

SBA - Rev 8/06
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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

30° FORMAT

HB

HC

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

Vac

+ _Vba

MOTOR BEMF

VC b R

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

SBA - Rev 8/06
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Protective functions

Al the protective functions activate internal inhibit. There are two nodes of
resetting the anplifier after the cause of the inhibit disappears: Auto Restart
and Latch. Self Restart (DS6-OFF): The anplifier is inhibited only for the period
that the inhibit cause is present. Latch (DS6-ON): Al failures latch the
Inhibit and the In LED. For restart (after clearing the failure source), reset
has to be performed either by turning DS6 to "OFF" or by applying logic O at the
reset input (termnal 19).
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 time. This protection is realized
by sensing current in the DC Iine. Every current peak above a certain value wll
inhibit the anplifier for a period of approx. 30nt5. If a short circuit condition
still exists, the cycle will repeat endlessly. The anplifier is protected against
shorts between outputs and out put to ground.
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.
8.3 Tenperature protection

Temperature sensor is nounted on the heatsink. If, for any reason, the
temperature exceeds 85=C the anplifier will be inhibited. The anplifier wll
restart when the tenperature drops bel ow 80=C
8.4 Loss of conmutation feedback

Lack of either of the conmutation signals will inhibit the anplifier

Rev 8/ 06
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VELOCITY FEED BACK SIGNAL

FROM OPTION BOARDS

J5/9
R5
0n2 17 R6
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W/ W ~o—
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— c2 (@ i
4 1000PF
R4
A 022UF J,
9
o 7 oW 10K | 10 8
=R w uic
U1B
10K $ HA o
PWM HE
(CONVERTER—E o 24
—Ho— ¢ 100K —C 023
$ CURRENT
Rs ——1 FEEDBACK
12 c==—-195 % 1 c b0 \/ S
11 o=y L U1a CURRENT POWER [ —°M1
10K LIMITS STAGE  f——o M2
10K l-(’l’\’”: 1P —o M3
R2 $R1 ——0G

PROTECTIONS

1. ALL COMPONENTSDENOTED BY —o

ARE MOUNTED IN SOLDERLESSPINS.

SBA - SCHEMATIC DIAGRAM

Y
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INHIBIT OUTPUT
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14 15 13
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A\I56 HA (HALL INPUT FOR 2 PHASE TACH)

SBA BRUSHLESSTACH., TACHSYN
CONNECTOR
J2

4 O (),

357 HB (HALL INPUT FOR 2 PHASE TACH)

3 0 ¢
R11
, s -
3.32K 022MF
S PHASE i, l VELOCITY
BRUSHLESS 13512 ¢ PROCESSOR
TACH 8 o O J_
INPUT 3.32K l 022MH
J5/1 8
M -
\9 O O, O—AAN—O- J_
3.32K l 022MF

J5/4
)"

TACH COMMON

10K J5/9 !
1 0 10K

O— (),
i 10K VELOCITY FEEDBACK 'i

SIGNAL

J5/8
N

2 O
OSCILLATOR COMMON (TACHSYN)

J5/5
S

5 o (

OSCILLATOR OUTPUT (TACHSYN)

J2-26 PIN CONTROL BOARD CONNECTOR (THE USER CONNECTOR)

THA"

"HB"

"HC"

J5- CONNECTOR BETWEEN CONTROL BOARD AND OPTION BOARD (INTERNAL CONNECTOR)

10 ~J5/10
11 5511

12 JJ5/12
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5. Termi nal

5.1 Term nals for

Description
H B T,R and E types

31

Power St age

Ter m nal Function

Vs Power input positive.
ML Mot or phase A out put.
e Mot or phase B out put.
M3 Mot or phase C out put.
G Power i nput conmon.
Control stage

Terminals for Hversion (Hall

ef fect sensors only)

Ter mi nal Function Remar k

1 Fi x gain reference
i nput .

10 Circuit conmmon.

11 Positive input of [For nmore details see chapter 4. 1.
differential
anplifier.

12 Negative input of [For nore details see chapter 4. 1.
differential
anplifier.

13 -13V stabilized 20mA external | oad.

14 +5V stabilized 50mA external | oad.

15 +13V stabilized 20mA external | oad.

16 Hal | sensor A input |*

17 Circuit common

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

Source sink capability - 2mA mn.

SBA -
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Termnals for Hversion (Hall effect sensors only) - Cont.

Ter m nal Function Remar k

18 Inhibit indication|Wenever the anplifier is inhibited, whether by an

out put internal or external cause, this open collector
output goes low state (max. sink current 10mA
30VDC max)

19 Inhibit input/reset |For inhibit logic see 7.1.3.

For reset logic see 4.8.

20 Current nonitor This output can be used to adjust the current
limts. It is equivalent to the current feedback
signal. It sinmplifies the conplexity of neasuring
the actual notor current in a brushless notor. For
scale details see 7.1.7.

21 Ext er nal peak | External current limt input (0-7.5V range).

current limt For nore details see 8.1.
22 External continuous | External current Iimt input (0-3.75V range).
current limt For nore details see 8.1.

23 Hal | sensor C input |*

24 Hal | sensor B input |*

25 Circuit common

26 I nput 1 Single ended input. See chapter 4.1 for details.

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

Source sink capability - 2mA

SBA - Rev 8/06
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B versions (brushless tacho).

The rest of the termnals are

Ter m nal Function Remar k

1 Vel ocity nonitor.

2 N A

3 Hal | 2 input of 2 phase|*
brushl ess tacho.

4 Hal | 1 input of 2 phase]|*
brushl ess tacho.

5 N A

6 Tacho conmon

7 Phase 3 of brushl ess tacho.

8 Phase 2 of brushl ess tacho.

9 Phase 1 of brushl ess tacho.

Additional terminals for T version (Tachsyn). The rest of the termnals are the same

as in H versions.

Term na

Functi on

Renar k

Vel ocity nonitor.

Gscil | ator conmon

N A

N A

Gscil l ator output.

Tacho conmon

Phase 3 of Tachsyn.

Phase 2 of Tachsyn.

© |0 N |o (o0 |h Jw [N [

Phase 1 of Tachsyn.

SBA -

-1V < Vil

< 1V ; 2V < Vih < 30V

Source sink capability - 2mA
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Additional terminals for R version (resolver). The rest of the termnals are the same

as in H versions.

Ter m nal Function Remar k
1 Vel ocity nonitor.

2 Encoder output - | ndex

3 Encoder output - Channel B.

4 Encoder output - Channel A

5 Common of cosine input.

6 Cosi ne i nput.

7 Common of sine input.

8 Si ne input.

9 Ref erence frequency out put.

Additional termnals for E version (optical encoder). The rest of the termnals are

the same as in H versions.

Ter m nal Function Remar k

1 Vel ocity nonitor.

2 N A.

3 Encoder i nput Channel A

4 N A.

5 Encoder i nput Channel B.

6 Circuit common Encoder supply only
7 +5V 50mA encoder supply.
8 N A. N A.

9 N A. N A.

SBA - Rev 8/06
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The nunbering of
the SBA control

ot her Sl B- SBA types.

the SIB-SBA termnals (1-26)

board connector.

is identical

Fol  owi ng are the additional

termnals for

to the nunbering of

t he

5.2.1 Term nal

for SIB-SBA/R

1-26 Sanme as SBA.

27 N A

28 G rcuit comon

29 I nhibit output - Free contact relay
Contacts rating: 0.5A, 200V, 10W

30 Inhibit output - Free contact relay

31 Inhibit input (positive input to an optocoupler)
The standard val ue of Rl (2.49Kohm is suitable for 24V input.
For other input voltage, change RL in order to ensure input
current of 10mA

32 Inhibit input (negative input to an optocoupl er)

33 Buf fered channel | output, +20mA max.

34 Buf fered channel -1 output, +20mA nax.

35 Buf f ered channel B output, +20mA max.

36 Buf f ered channel -B output, +20mA nax.

37 Buf fered channel A output, +20mA max.

38 Buf f ered channel -A output, +20mA nax.

39 N A

40 N A

41 N A

42 N A
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5.2.2 Term nal for SIB-SBA/F

Sanme as SBA.

1-25

26 Positive differential input of input 1. The serial resistor for
this input is R3 with a standard val ue of 10Kohm If the |inear
Acc/ Dec function is not activated, this input is a single ended
i nput and there is no need for R3.

27 Negati ve input of differential input 1. The serial resistor for
this input is R with a standard val ue of 10Kohm If the |inear
Acc/Dec function is not activated, this input 1is not
appl i cabl e.

28 G rcuit comon

29 Inhibit output - Free contact relay
Contacts rating: 0.5A, 200V, 10W

30 Inhibit output - Free contact relay

31 Inhibit input (positive input to an optocoupl er.

The standard value of Rl (2.49Kohn) is suitable for 24V input.
For other input voltage, change RL in order to ensure input
current of 10mA

32 Inhibit input (negative input to an optocoupl er)

32 Inhibit input (negative input to an optocoupl er)

33 Buf fered channel | output, +20mA max.

34 Buf fered channel -1 output, +20mA nax.

35 Buf f ered channel B output, +20mA max.

36 Buf f ered channel -B output, +20mA nax.

37 Buf f ered channel A output, +20mA max.

38 Buf f ered channel -A output, +20mA nax.

39 N A

40 N A

41 N A

42 N A
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5.2.3 Term nal for S| B-SBA/ P\WM

1-26 Sanme as SBA.

27

28 G rcuit comon

29 Inhibit output - Free contact relay
Contacts rating: 0.5A, 200V, 10W

30 Inhibit output - Free contact relay

31 Inhibit input (positive input to an optocoupl er.
The standard value of Rl (2.49Kohm) is suitable for 24V input. For other
i nput voltage, change Rl in order to ensure input current of 10mA

32 Inhibit input (negative input to an optocoupl er)

32 Inhibit input (negative input to an optocoupl er)

33 Buf fered channel | output, +20mA max.

34 Buf fered channel -1 output, +20mA nax.

35 Buf f ered channel B output, +20mA max.

36 Buf f ered channel -B output, +20mA nax.

37 Buf f ered channel A output, +20mA max.

38 Buf f ered channel -A output, +20mA nax.

39 PWM i nput (20KHZ) *
The standard value of R6 (3650hm) is suitable for O0-5V input. For other
i nput voltage, change R6 in order to limt the input current to 10mA. This
current (ld)is calculated by **

40 Negati ve input of an optocoupler for an isolated PW i nput

41 Direction input. *
The standard value of R7 (3650hn) is suitable for 0-5V input . For other
i nput voltage change R7 in order to limt the input current to 10mA. This
current (l1d) is calculated by **.

42 Negati ve i nput of an optocoupler for an isolated Direction input

* Low l evel signal is 0V

H gh level signal is 4-10V

* % Id

SBA -

= (Vin-1.5)/R6 ; 10mA<l d<20mA

Rev 8/ 06




39

20 0000000000001
260 0 000000000002

0090060000060960660660666

J1i

o5 0000

25 24 23 22 16 15 14 13 12 11

SIB-SBA CONNECTORS

SBA - Rev 8/06



40

6. | nstal | ati on_procedures

6.1

Nount i ng

As there are hazardous voltages in sonme nodels, and all nodels require

protection against environnental effects/elements, and each may be required to

provi de adequate earth, these npbdels nust be adequately enclosed in accordance

with electric shock protection and earth requirements and Encl osure Degrees of

Protection requirements in accordance with the nost recent version of standard
EN60204- 1.

For

The SBA series dissipates its heat by natural convection up to |oads of 600W

hi gher output |oad the anmplifier should be nounted on an additional heat sink

or cool ed by fan.

6.2 Wring

SBA -

Warning! As the units (sone of the nobdels) are used with hazardous voltages

(>60vdc), and there is no electrical isolation provided, adequate electrical

separation in accordance with the requirenents of EN60204-1 (| atest version) nust

be provided at their outputs, and to the supplies.

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

conpl ete | ack of operation.

a)

b)

c)

d)

e)
f)
9)

Keep notor wires as far as possible from the signal level wring (feedback
signals, control signals, etc.).
If additional inductors (chokes) are required, keep the wres between the
anplifier and the chokes as short as possible.
Mnimze lead lengths as nuch as is practical. Although the anplifier is
protected against long (inductive) supply wires it is recommended to keep the
| eads as short as possi bl e.
Use twisted and shielded wires for connecting all signals (command and
feedback). Avoid running these leads in close proximty to power |eads or
ot her sources of EM noi se.
Use a 4 wires twi sted and shiel ded cable for the notor connection.
Shi el d nust be connected at one end only to avoid ground | oops.
Al'l  grounded conmponents 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.
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h) After wring is completed, carefully inspect all <conditions to ensure

ti ghtness, good solder joints etc.

6.3 Load 1 nductance
The total load inductance nust be sufficient to keep the current ripple wthin
the limts (10% 20% of rated current is recommended). The current ripple (Ir) can

be cal cul ated by using the follow ng equation:

Ir = ----u----- (A

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

If notor 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 sum of two

phases) .

6.4 DC power supply

DC power supply can be at any voltage in the range defined within the technical
speci fications (chapter 3). The supply source nust conply with the safety aspects
of the relevant requirenments in accordance with the nost recent version of the
standard EN60950 or equivalent Low Voltage Directive Standard, all according to
the applicable over voltage Category. If the power source to the power supply is
the AC line (through a transformer), safety nmargins have to be considered to
avoid activating the under/over voltage protection due to line variations and/or
vol tage drop under | oad.

The transformer power should be calculated to have the capability to deliver
power to the anplifier (including peak power), w thout significant voltage drops.
VWhile driving high inertia |oads, the power supply nust be equi pped with a shunt

regul ator, otherwise, the anplifier will be disabled whenever the capacitors are

SBA - Rev 8/06
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charged above the maxinmum voltage or below the mnimum wll disable the
anplifier.
In addition to the above, the transformer must conply with the safety aspects of
the relevant requirenents in accordance with the nost recent version of the
standard EN60742 (lsolating and Safety Isolating Transforners). See the foll ow ng
wiring diagranms for details

VWiile driving high inertia |oads, the power supply nust be equipped with a
shunt regulator, otherwise, the anplifier wll be disabled whenever the

capacitors are charged above the maxi mnum vol t age.
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6.5 Wring diagrans

MOTOR WIRING

M1
Motor M2
SBA
Chassis M3
| GND

Power wires twisted together

Motor B \/ \/ xi
oo -
Chassis [\ [\ oD

Power wires twisted and shielded

N N

e
D
/\ /\

M3
\Vi \V GND

Chassis

Qoti mum wi ring, mni num RFI
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Isolating transformer
N —O  +vs
- PSS
- -_ DC power common is internally
connected to control common
— *
C SBA
* 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 common - It is internally connected to the power comon. G ounding the control

conmon will create a ground | oop.

Caut i on:
- If source of motor comrand is grounded, use anplifier's differential input.

O herwi se, ground | oop is created.

SBA - Rev 8/06
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+Vs
PS/S

SBA

DC power common

Control common
Heatsink

+Vs

SBA

DC power common

7\
To additional

SBAs Control common
Heatsink

CONNECTING MORE THAN ONE SBA —

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

mul ti - SBA connecti on.

SBA - Rev 8/06
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142@‘5\’
FOELY

19OlNHlBlT/RESET INPUT

C)INHIBIT OUTPUT
18

21D EXTERNAL PEAK CURR. |.|M|T<2
24D EXTERNAL CONT. CURR. LIMIT

DHALL C
DHALL B

Hall sensors )

DHALL A
D+13v

> <X

154
M
— \J

%

7

5D Not connected
1() Velocity monitor

Brushless Tacho

\6r SBA CONTROL CONNECTION
7 Pc BLT VERSION

8 Pb

oY Pa

20() Current monitor

Motor command

Twisted and shielded pair

X

SBA - Rev 8/06
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14 +5V

13 -13V

19()INHIBIT/RESET INPUT

)INHIBIT QUTPUT

O~

24D EXTERNAL PEAK CURR. LIMQ

N
aa

D EXTERNAL CONT. CURR. LIMIT

D NOT CONNECTED
D NOT CONNECTED

NN

'—\
N A GO~ B~

D NOT CONNECTED
D+13V

—,

=Y

=Y

Dosc. ouTPUT

Dosc_caommon

TACHSYN

o < NS 9N

SBA CONTROL CONNECTION

TACHSYN OPTION

2

Motor command

Twisted and shielded pair

A

SBA - Rev 8/06
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14 +5V

-13V

=
w,

D INHIBIT/RESET INPUT

S INHIBIT OUTPUT
y

©~

=Y

O~

=Y

D External peak curr. limit

)
=~

Dsa

Ds2
Ds3

RESOLVER >< ><

Ds1
DR1

Dy,

)External cont. curr. limit

'—\
‘h\ O V9 9N

)
N~

) Velocity monitor

ENCODER OUTPUT - INDEX

~

ENCODER OUTPUT - CH. B SBA CONTROL CONNECTIONS

ENCODER OUTPUT - CH. A RESOLVER OPTION

2

Motor command >< >< 11 .}

16NOT CONNECTED

Twisted and shielded pair

23NOT CONNECTED

>< ) 4NOT CONNECTED
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7. _Start - Up Procedures

If you use a SIB-SBA card (of any type) you have to renove it tenporarily fromthe SBA

in order to make the foll ow ng adjustnents.

7.1 Conmon procedures for all anplifiers types

7.1.1 Commutation signals format
Select the position of DIP switch 1 on the control board according to the

conmut ation signal format of the notor.

DS1 positions: ON : 30=

For all Resolver versions it should be 60=.

7.1.2 CFM function
the position of DIP switch 4 on the control board according to the

Sel ect
motor's rated current. If it is less than 20% of the amplifier's rated current
sel ect:
DS4 to ON - Active CFM
QO herw se,

DS4 to OFF - No CFM

7.1.3 Inhibit logic
Select the desired Inhibit |ogic you need:

a) Disable by Low

Inhibit function will be activated by connecting its input (termnal 19) to a

low level signal. If no signal is applied to this input the amplifier will be

enabl ed upon power on.

SBA - Rev 8/06
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DS5 - OFF

+5V

S

14K

N~——
JAR\
S

SBA DISABLED BY ACTIVE LOW OR CLOSED CONTACT

-1V < Vil < 1V
2V < Vih < 30V
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b) Enabl e by Hi gh
Inhibit function will be de-activated by connecting its input (termnal 19)
to a high level signal. If no signal is applied to this input the anplifier

wi || be disabled upon power on.

DS5 - ON

+vV
—C)—T (2v < +V < 30V ]
+5V
3K
—(
INHIBIT
DS5
1.4K

SBA ENABLED BY ACTIVE HIGH OR CLOSED CONTACT

Rev 8/ 06
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OPTO- | SOLATED INHIBIT WTH SI B- SBA/ R, F, PWWM
+5

'I'—< R1

Inhibit

JanY

S~—
TR
./

J_ SIB-SBA/R,F,PWM SBA CONTROL BOARD

SBA WITH SIB-SBA ENABLED BY ACTIVE HIGH OR CLOSED CONTACT

Vv
R1 2
¢
Inhibit
M\ N (]
l \4 1’4 \4
SIB-SBA/R,F.PWM SBA CONTROL BOARD

SBA WITH SIB-SBA ENABLED BY ACTIVE LOW OR CLOSED CONTACT

RL = 100 x V (ohm

V - Voltage at the inhibit input.

Standard value for RL is 2.4K (for 24V). Source nust
10mA.

be capable to source or sink
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7.1.4 Current mode

To operate in current node the velocity |oop should be disabled by converting
the error amplifier to a | ow gain proportional anplifier.
- Renmove R5 (in solderless termnals).
- Renmove C2 (in solderless termnals).

In addition, you nust make sure that the velocity feedback signal is not
entering the error anplifier. If a Resolver or Tachsyn options are used, the
i nput resistor of the velocity signal should be renoved:

- Renove R97 (SMD conponent)

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

7.1.5 Velocity node
To operate in velocity node the velocity |oop should be enabled by converting
the error anplifier to a high gain Pl anplifier. Make sure that R4,R5 and C (in
sol derless termnals) are installed on the board.
If a Resolver board is installed on the SBA anplifier, you have to nake sure

that the velocity feedback signal is entering the error amplifier:

DS1 (on the Resol ver board: ON

7.1.6 Selecting the reference signal gain
The SBA has 2 inputs: single ended input (termnal 26) and a differential input
(terminals 11,12). Care nust 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 extreme cases may even damage the op anp. The standard
procedure recommends to use the single ended input (termnal 26) for the velocity

feedback signal and to use the differential input for the reference signal.

SBA - Rev 8/06



54

Fol  owi ng are the input nmaxi mum voltage and inpedance with the standard val ues

of input resistors:

I NPUT - RESI STOR STANDARD MAX. Current Gai n(A/'V) I NPUT | MPEDANCE
VALUE VOLTAGE (in current node)

Termnal 26 - R3 15 Kohm 25V 0. 2xl c 25 Kohm

Differential - | 10Kohm 20V 0. 533xl ¢ 30 Kohm

R7, 8

Al the gains are divided by 2 if CFMis ON

See chapter 4.1 for cal cul ati on of other val ues

7.1.7 Static current limt adjustment

The anmplifiers' current limts can be adjusted statically (w thout |oad) by

inserting fix resistors on the logic board, and/or dynamcally by two external

voltage signals. The current |limts are factory adjusted to the anplifier's rated

val ues. Reducing the nomnal limts is perforned as foll ows:
a) Continuous current limt adjustnent

R2 shoul d be cal cul ated and i nserted as foll ows:

I c(new)
Q=--------- 0<Q<1

I c(nom

Ic(new) - new value of continuous current limt

Ic(nom - nomnal current rating of the anplifier (10, 5 or 3A)

5Q
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b) Peak current limt adjustnent

R1 shoul d be cal cul ated and inserted as foll ows:

® =2 cocccoccooo 0O0<Px<x1

I p(new) - new val ue of peak current limt.

I p(nom - peak current rating of the anplifier (20, 10 or 6A)

RL = ----- ( Kohm)
1-P

To neasure the current limt a |load nmust be connected (chokes or a notor) to
the motor's outputs. Measurenent can be done either by direct current measurenent

or by using the current nmonitor (term nal 20).

3.75

Current nonitor scale = --------- (VI'A)

I c(nom

7

The current nonitor scale is double if CFM (DS4) is ON

.1.8 Latch node of the protective functions

Al the protective functions activate internal inhibit. There are two npbdes of
resetting the anplifier after the cause of the inhibit disappears:
Self Restart (DS6-OFF): The amplifier is inhibited only for the period that the
inhibit cause is present.
Latch (DS6-ON): Each failure latches the Inhibit and the In LED. For restart
(after clearing the failure source), reset has to be perfornmed either by turning

DS6 to "OFF" or by applying logic O at the reset input (termnal 19).

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

SBA -
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7.2 Connecting the velocity feedback el ements
7.2.1 Brush Tachogener at or
The output |eads of the tacho are connected to termnal 26 and to the circuit

conmon (Negative feedback). The tacho voltage is adjusted by calculating R3 as
fol | ows:

R3 = 1.14xVyp- 9.1 (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 Tachogener at or

A) Three Phase Brushl ess Tachogener at or

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

DS3 = OFF

The three |eads should be connected to terminals 9, 8 7 - phases A B Q. If
the tacho wi ndings are connected in Y (star) and the comon connection is
avail able as an output lead, it should be connected to the tacho conmon (termn nal
6) .

The output of the tacho processor is available at termnal 1.

R9, R10 and R11 should be cal culated and installed as foll ows:

RO = R1I0 = R11 = 0.415Vyy - 3.32 (Kohm

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

R9

N=(---- +1) x VI/ (Ket gch X Ki) (RO in Kohm
3.32

Vm - Voltage generated by tachogenerator at max velocity.
Ket ach - Tacho back EMF constant (Volt/RPM.
V1l - Voltage at term nal 1.

Ki - Trimrer wiper position (0.5-1 full scale)
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B) Two Phase Brushl ess Tachogener at or

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

DS2
DS3

ON
ON

Two | eads (one from each phase) should be connected to term nals 9(phase A) and
8 (phase B). The other two |eads should be connected together to termnal 6. Its
Hal | effect sensors should be connected to termnal 4 (A) and 3 (B).

The out put of the tacho feedback processor is available at termnal 1.

RO and R10 should be calculated and installed as explained in the previous

par agraph (three phase brushl ess tachogenerator).

7.2.3 Tachsyn
Selecting this option is done by selecting DS2 = OFF. The three phases | eads
should be connected to termnals 9,8, 7 -phases A B, C. The tachsyn oscillator
reference signal is at termnal 2.

R9, R10 and R11 shoul d be cal cul ated and installed as foll ows:

R9=R10=R11= 0.332Vy. - 3.32 (Kohm

V1c - Voltage generated by Tachsyn at max velocity.

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

N=(------ + 1) x Vi /I (Kete x Ki) (R9 in Kohm

Ket ¢ - tachsyn back EMF constant (Volt/RPM.
V1 - voltage at termnal 1.
The output of the velocity processor is available at term nal 1.

Ki - Trimrer wiper position (0.5-1 full scale)
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7.2.4 Resol ver

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
2582 of Anal og 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 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.
EPROM

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

desi gnated as foll ows:
2 2 X 00 STD

Resolver's poles number T Encoder resolution

- STD if standard resolution

- Up to 3 digit HEX number
if special resolution

Ratio of motor/resolver
poles numbers

R/D resolution
X=User selectable, 0=10 bits —
2=12 bits, 4=14 bits, 6=16 bits - Two digit HEX number

Commutation address

VWen the comutation address is 00, the zero crossing of phases B C occurs at
position address "0" of the Resol ver.
The EPROM is wusually supplied wthout any programmng and in such case the

anplifier will have no comutation information.

Gscil | ator

Creates sinusoidal waveformsignal to excite the primary of the Resol ver.
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Gscil l ator Freguency/ 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:

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:

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 Vryng <2V, install R192=100 ohm

Signal input |level (R193, R194)

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