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SSA - 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 the types described in the operating nmanual .
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How to use this manual - Fl ow Chart

The SSA anplifier is designed for CEM applications. It enables the user to

adjust the anplifier for various types of notors and to save val uabl e adjusting

time in repetitive applications.
Use the following flow chart in order to determine the chapters that you should

read. If you are a new user of the SSA, you should read chapters 1-4 which wll

famliarize you with the product.

Read chapters
Familiar with the SSA ? no 12,34

no
Using SIB-SSA interface ?
Read chapters 5.1+5.2 Read chapter 5.1
Terminals Terminals
v
Read chapter 6 - Installation
Read chapter 7.1 - Start-Up
no 5 no
Brush Tacho ? Armature voltage feedback 7
Read Read (Current mode)
7.2 73

Read chapter 8 - Adjustments

Read chapter 9 - Summaries

SSA - Rev 6/98



TABLE OF CONTENTS

1. DESCRIPTION ...ttt ettt e ettt e e et e et e e e et et e e e e eeb e e e e esna e e e eenaaaeeeennnnns 7
2. TYPE DESIGNATION ...ttt ettt e et e e et e e e e e eaa e e e e eeta e e e eeaaa e eeensanaeeeennnnaaeas 8
3. TECHNICAL SPECIFICATIONS ...ttt e et e e e e e e e e e eaa e e e e enna e e 8
4. OPERATION OF THE SERVO CONTROL ....cuuiiiiiii et 10
R U o | o 11 O PP PP UUPP TP 10
Y < ool VA 1110 o [T TR 11

4.2.1 Vdocity control using armature voltage fEadDaCK.............ooiiiiiii e 12
4.3 CUIMTENE MOOE. ... .ot e bbb s b s b s h e s h e s e s h e s b s b e s e e s b s b e s b e e b s h e s b s e sa e b ae e ene s 12
N AN [ = g 10 (o o F P URURRT 12
A5 CUMTENE HIMITS .ot e b b s a e s h e s e s e b s h e s b e e b s e e e e b b e e 12

4.5.1 Time dependent PEaK CUTENT TIMIT.........ooi ittt b e aee et e e s be e e sbe e e sae e e saneesabeesbeeenees 13
4.6 ProteCtiVe FUNCLIONS........oiiiiii e e s s s a e s bbb 14

VGRS oo g Ao T o NIl o (o1 (= o i o] LU TSR RPR 14

4.6.2 UNAEr/OVEr VOITAGE PIrOLECLION ... eeee ittt ettt ettt e ettt ettt e e e st e s bt e e be e e sbee e sabe e sabe e embe e e be e e aaeeesabeesmbeasnbeeennes 14

4.6.3 TOMPErBEUIE PIOLECTION .....eeitei ittt et et ee ettt et et sa et et e e st e e be e e sbee e eheeesabeeeabeeebe e e abe e e aabeeembeesabeeebeeeaaeeesnbeermbeesnbeeennes 14
5. TERMINAL DESCRIPTION ...ttt e e e e e e e e e et e e e e eea e e eeenna e 17
51 Terminals of theDASIC SSA...... .o e e 17
5.2 TermiNalSTOr SIB-SSA ... .o e b s 19
6. INSTALLATION PROCEDURES. ....... .. et eeeeeanns 20
LS8 R |V o 0 1 1 T RO 20
LAV T 1 o T RO RT 20

SSA - Rev 6/98



RS B 0= o [T a0 0ot =T o ot TP 21
L B O o To N Y= =] o] o] YRS 21
O I VA g T o [=To = g TSP 23
7. START - UP PROCEDURES ...ttt e et e e e e e e e e eaaaeeeeees 28
7.1 Common procedureSfor all amPlifier STYPES. ... .oi ittt sb e e sabe e s abe e e be e e 28

% % R ¢ 01 o L 0 oo o R OURROPPRRI 28

A I Y = [ o) 4V 1110 o L= T RTOURROPRRRI 30

7. 1.3 CUITENE MOOE. ...t b e bbb b e s e s b b s b e e e e s R s b s b e e b e s b sb e s he s b e b saesae e sne s 30

7.1.4 SEAtiC CUITENTE TIMITS ... e s s s 31
7.2 Velocity control using tachogener ator fERADACK .............oi i e 32
7.3 Velocity control using armatur e voltage feedbaCK ... 32
8. AMPLIFIER ADJUSTMENT AND DIAGNOSTICS ... .o 34
R o= =T (o Vo LIS o 1 | RSP UPRR 34
8.2 Verifying the StatiC CUIT ENT HIMITS. ..o ittt ettt sttt rb et e at e e sab e e sabe e e be e e ebee e sabeesmbeesnbeeennes 34
8.3 External Current Limit (ECL) @QjUSIMENT........c.oiiiiii ittt sttt sa e sabe et e e e be e e sbee e sateesabeesnbeeenees 35
8.4 Adjustment Of the IXR COMPENSALION ........uiiiiiiiiiietie ettt ettt sttt et e e s be e s be e e abee e saee e sabe e sabeeabeeeabeeesabeesmbeeenbeeenees 35
8.5 Response adjustment (VelOCity MOUE ONTY).....ooiiiiiiiieii ettt rb et et et e e be e e sbee e sate e sabeeenbeeenees 36
9. TABLES AND SUMMARIES ...t e et e e e e e e e e et eeeeeeanns 38
S IR U T Lo I A 0101 RSP 38
LS A I B N [ = To (o= o= TSP 38
APPENDIX A - RESPONSE ADJUSTMENT - CURRENT LOORP ......coiiiiiiiieiiieeeee e 39
SERVICE CENTERS AND WARRANTY ..ottt e e e e e e e e e e e 44

SSA - Rev 6/98



[ _—_
The SSA is a miniature PWM servo anplifier designed for DC servo notors. It
utilizes power MOSFETs which contribute to its high efficiency and conpact
design. The SSA is constructed fromtwo PCBs nmounted 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 and the protection
| ogic. The upper PCB contains the control logic, terminals for the control stage,

adjusting trimers and indication LED s.

Standard features

* Four quadrant operation allows notor acceleration and decel erati on under power
in both CWand CCWdirections.

* Internal DCto DC converter allows for operation froma single supply.

* Zer o deadband.

* Excellent linearity.

* 2 inputs.

* Motor current nonitor

* Inhibit/fault indication (open collector).

* Renote control functions: Inhibit and CW CCW di sabl e.

* Adj ust abl e conpensati on.

* Continuous and peak current limts.

* |l nput bal ance (offset) adjustnent.

* External current limt adjustnent.

* (peration in two velocity nodes (Tacho or armature voltage feedback) or current
node.

* LED di agnosti cs.

* Renovable terminals for easy installation and service.

The amplifiers are fully protected against the follow ng faults:
* Under/over voltage.
* Shorts between: outputs, output to ground.

* EXxcess tenperature.
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SI B- SSA
The SIB-SSA is an interface board for the SSA that is used to convert the SSA
flat ribbon connector to spring type Phoenix termnals. This board has the sane
size as the SSA board and it can be assenbl ed as an add-on card on top of any SSA
anplifier or as a separate panel mount unit.

The SIB-SSA is connected to the SBA anplifier via a 16 wires ribbon cable.

SSA amplifier Switching frequency
20KHz when not specified

4=40KHz, 6=60KHZ

Rated current

Maximum rated voltage

3 Technical ficati
DC Suppl y Current limts Size Wi ght
Type M n- Max(V) * Cont / Peak( A) (n) Kg
SSA- 12/ 55 10- 55 12/ 30 100x65x30 0.2
SSA- 6/ 100 20-100 6/ 15 100x65x30 0.2
SSA- 8/ 100 20-100 8/ 20 100x65x30 0.2
SSA- 5/ 200 40- 195 5/ 10 100X65X30 0.2

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

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

* 2KHz current | oop response (m ninum

* These are the absol ute m ni mum maxi mum DC supply vol tages under any condition.
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* Qutputs vol tages of +13V, (15mA each) for external use.
* Efficiency at rated current - 97%

* Drift: 10nmV/ °C (referred to input)

* (Qperating tenmperature: 0-50°C

* Storage tenperature: -10 - +70°C
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4._Ooeration of the servo control
4.1 Inputs
The SSA has 2 inputs: A single ended input (no.1l) at termnal 1 and a

differential input (no.2) at termnals 3,4.

The current gain of input 1 (current node) is given by:

Bt B soco-omoo-- (Amp/ Vol t), RL in Kohm

Ic - anplifier rated continuous current

The current gain of the differential input for R6=R7 (current node) is given by:

6. 66xI C

Goq = --------- (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 &
G/ = --mmemm e (Amp/ Vol t),

R11 in Kohm

The maxi muminput voltage at termnal 1 is calculated by:

Vimex= 8 + 0. 08R1l (Volts), R1 in Kohm

The maxi muminput voltage at termnal 3,4 is cal cul ated by:

Vdrmax= 8 + 0. 8R6 (Volts), R6=R7 in Kohm
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4.2 Velocity mode
In this node op anmp Ul/2 is enployed as a high gain error anplifier. The

anplifier suns velocity conmand and the tachogenerator feedback signal, and
provides the necessary servo conpensation and gain adjustnments, resulting in
stable, optinum servo operation. This op anp is configured with two feedback
pat hs:

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:

R11

Resistor R11 (30 ohm is nounted in solderless termnals so it can be changed
easi |y whenever the DC gain of the error anplifier is to be changed.

The second feedback path controls the AC gain by C3 (0.022nF), Rl12 (475 Kohm
and T1. Maximum AC gain is obtained with T1 set fully CW Setting T1 fully CCW
renoves AC gain and no lag in response occurs. R12 and C3 are nounted in
solderless termnals and can be easily replaced in cases when Tl range is not
enough to get optimumresponse (See 8.5 for details).

The output of the error anplifier is:

1 + SxC3xR12
Vo=(VIG/1+V2GU2) X[ ---------------mmmm - ]
1 + SxC3xR12(1 + RfxK1l/ R12)

V1, V2, - Input signals

Grl, Gv2- Gin of inputs.

K1 = Position factor of the w per of TI1.
Full CW = 1
Full CCw= 0.01
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The feedback el enent nust be connected for negative feedback.
The polarity of the SSA servo amplifiers is such that a positive input signal

results in a negative voltage at terminal ML with respect to term nal M.

4.2.1 Velocity control using armature voltage feedback
Using the differential input anplifier to adjust its value, the armature

vol tage can be used as velocity feedback in all cases when |low regulation ratio

and | ow speed accuracy are acceptabl e.

4.3 Current mode
In order to operate the servo anplifier 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, Rl1 and C3 have to be renoved fromthe circuit.

4.4 Current loop
Current loop control is obtained by op anp Ul/3 (Current anplifier) and R20,

Cl1 which forma lag-lead network for current |oop. The standard anp is equi pped
with R20 (100Kohm) and Cl1 (0.01nF) to get optimum current response for an
average nmotor in this power range. These conmponents are nounted in solderless

term nal s.

4.5 Current limits
The servo anplifier can operate in the follow ng voltage-current plane:

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

Fig. 4.1: Voltage-Current plane
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Each amplifier is factory calibrated to have this shape of voltage-current
operating area with rated val ues of continuous and peak current limts. To adjust
other values of current limts, the user has to calculate and insert two
resistors (one for the continuous Iimt and one for the peak limt). In addition
to these "static" current limts, there are tw analog inputs for "dynamc"
control of the current limts. By applying 0-3V to the continuous current limt
i nput and/or 0-7V for the peak current limt input, the user can scale down the
static current limts fromthe preset values down to zero.

4.5.1 Time dependent peak current limit

The peak current is so designed that its duration is a function of the peak

anplitude and the notor actual operating current before the peak demand. The

maxi mum peak current is available for 2 second. The duration of Ip is given by:

lc - Anplifier continuous current rating
Ip - Peak demanded (not anplifier Ip)

lop - Actual operating current before the peak demand.

Exanpl e:
A notor is driven by an SSA-12/55 anplifier at constant speed and constant

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

Tp = 2.2ln -------- = 1. 38 seconds
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4.6 Protective functions

Al the protective functions activate internal inhibit. If the cause of the
inhibit disappears, the anplifier wll restart automatically. The wuser can
monitor this function by checking term nal 12.

4.6.1 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. 30nt.

If a short circuit condition still exists, the cycle will repeat endlessly
while turning on the Inhibit LED (Inh) to indicate short circuit condition. The
anplifier is protected against shorts between outputs, and either output to
gr ound.

4.6.2 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.
4.6.3 Temperature protection

Temperature sensor is nounted on the heatsink. If, for any reason, the

tenmperature exceeds 90°C the anplifier will be inhibited. The anplifier wll

restart when the tenperature drops bel ow 85°C

SSA - Rev 6/98



14

1. ALL COMPONENTSDENOTED B

Y

ARE MOUNTED IN SOLDERLESSPINS.

14

13

+13 R11
R20 Cl1
T2 A/ A —e-AA/ :(
4700PF 1000PF
_|m (.
13 LAY
R12 c3
10K uiC
R1 100K +—1- V1B
l N/ g \ NNty
L 4700PF ,
) l 10K $
<> R6L | .o
c41 “Ao— X PWM
g_’i:l‘\:/l F CONVERTER
100K CURRENT
“— FEEDBACK
3. 16 \% —sV'S
4 1C
+
R7 CURRENT POWER M1
c12 LIMITS STAGE —
P

10K $ CIME o M2

R40 $ R42 .G

5 o EXTERNAL ICLIMIT CONTROL (ECL IC)
6 EXTERNAL IPLIMIT CONTROL (ECL IP)
7 CURRENT MONITOR |
1 — |
12 INHIBIT OUTPUT 16
N PROTECTIONS| EXT-INH. LED
J;' T
EXT. IcLED
+13V -13V

NOTE: I I INHIBIT INPUT

8 9
CW CCw

10
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1 inal T _—
5.1 Terminals of the basic SSA
Power St age
Ter m nal Functi on Remar k
Vs Power i nput
positive
ML Armat ur e This output will be negative when a positive signal is
out put fed to one of the inputs.
e Armat ure This output will be positive when a positive signal is
out put fed to one of the inputs.
G Power i nput
conmon
Control stage
Ter m nal Functi on Remar k
1 Ref erence i nput For nore details see chapter 4.1
2 G rcuit comon
3 Differenti al i nput | For nore details see chapter 4.1
(negative)
4 Differenti al i nput | For nore details see chapter 4.1
(positive)
5 Ext er nal conti nuous | For nore details see chapter 4.5.
current limt
6 External peak ~current | For nore details see chapter 4.5.
limt
7 Current nonitor The scale is 3/lc (VIA
8 Cw di sabl e Low level input voltage * will disable half
of the power bridge and rotation in one
direction.
L1V < Vil <1V 2V < Vih < 30V

Source sink capability - 2mA mn.
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Control stage - Cont.
Ter m nal Functi on Remar k
9 CCW di sabl e Low level input voltage * will disable half
of the power bridge and rotation in one
direction.
10 I nhibit input Low level input voltage* wll disable the
power bridge. See 7.1.1 for details
11 G rcuit comon
12 I nhi bit i ndi cation | Wienever the anplifier is inhibited, whether
out put by an internal or external cause, this open
collector output goes low state (Max sink
current 10mA).
13 -13V 15mA ext ernal | oad.
14 +13V 15mA ext ernal | oad.
15 Qutput for external Ic
LED
16 Qut put for ext er nal
I nhibit LED
15 1
A 16 2 Il
| | | G M2 M1VS | | |
CONNECTORS
SSA WITHOUT SIB CARD
L1V < Vil < 1V 2V < Vih < 30V

Source sink capability - 2mA mn.
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5.2 Terminals for SIB-SSA

The nunbering of

the SIB-SSA terminals (1-16) is identical

t he SSA control board connector.

to the nunbering of

16 1

90 000000000000 00

BEBA

G M2 M1VS

CONNECTORS
SSA WITH SIB-SSA CARD
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8. Installation brocedures
6.1 Mounting
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 nmpbdels 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.

The SSA series dissipates its heat by natural convection up to |oads of 400W
For higher output load the anplifier should be nmounted on an additional heatsink

or cool ed by fan.

6.2 Wiring

Warning! As the units (sone of the nodels) 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 conplete |ack of operation.

a) Keep notor wires as far as possible from the signal level wring (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 much as is practical. The DC power supply should be
mounted as closed as possible to the anplifier.

d) Use a shielded flat ribbon cable for connecting the signals. Avoid running
this ribbon in close proximty to power |eads or other sources of EM noi se.
If you use the SIB-SSA interface, use twisted and shielded wres for
connecting all signals (conmand and feedback).

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.

SSA - Rev 6/98



20

h) After wring is completed, carefully inspect all <conditions to ensure

ti ghtness, good solder joints etc.

A reliable connection with the spring type connectors (on the SIB-SSA) is achieved

with wires of O.5rm? (AWG 20) stripped to a length of 11mm (.043").

6.3 Load inductance
The total |oad inductance nust be sufficient to keep the current ripple within
the limts (10% 20% of rated current is recommended). The current ripple (lIr) 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 motor inductance does not exceed this value, a choke should be added (on the
nmot or branch) summi ng together the required inductance

Lch = L - Larm
Lch - Choke inductance

Larm - Armature inductance

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 requirenents in accordance with the nost recent version of the
standard EN60950 or equivalent Low Voltage Directive Standard, all according to
the applicable Overvoltage Category. If the power source to the power supply is
the AC line (through a transfornmer), 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 nom nal DC bus voltage should be in the follow ng range:

SSA - Rev 6/98




21

Vdenin - Mnimum DC bus in the table of chapter 3

Vdenmax - Maximum DC bus in the table of chapter 3

Recommended ni ni mum power supply capacitance for single phase connection:

For SSA-12/55 5600 nF

For SSA-6, 8/ 100 3300nF

For SSA-5/200 1500 nF

The transformer power should be calculated to have the capability to deliver
power to the anplifier (including peak power), without significant voltage drops.

In addition to the above, the transformer nust conply with the safety aspects
of the relevant requirenments in accordance with the nost recent version of the
standard EN60742 (lsolating and Safety Isolating Transformers). The AC DC power
supply nust comply as such, with the relevant safety requirement of the nobst
recent version of the standard EN60950 or equivalent Low Voltage Directive
Standard, all according to the applicable Overvoltage Category.

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 mum vol t age.
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6.5 Wiring diagrams

MOTOR WIRING

M1

M2

SSA
Chassis

GND

Power wires twisted together

/ \
J I X oS
]

M2
\_y_ GND

B

Chassis

Power wires twisted and shielded

A TA

Il
DO ™ s
J\ /\

\Vi \V GND

Chassis

Qoti mum wi ring, m ni num RFI
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Isolating transformer |
+Vs
PS/S
DC power common is internally
connected to control common
— *
C SSA
* 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 mtor comrand is grounded, use anplifier's differential input.

O herwi se, ground | oop is created.

SSA - Rev 6/98



24

—l +Vs
—l (ll— rsis
— DC power common SSA

Control common
Heatsink

+Vs
DC power common SSA
2\
To additional
SSAs Control common
Heatsink

CONNECTING MORE THAN ONE SSA pp—

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

mul ti-SSA connecti on.
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Motor command >< >< 4 i:]>
3 \

External continuous current limit

External peak current limit

7 Current monitor
8 CW disable
9 CCW disable

Twisted and shielded pair
10 Inhibit input

>< 12

Inhibit output j‘
13 { -13V

14 +13V

SSA CONTROL CONNECTIONS

TACHOGENERATOR FEEDBACK
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XX

M1

M2 ><

ARMATURE FEEDBACK

Twisted and shielded pair

A

) External continuous current limit
) External peak current limit

) Current monitor

) CW disable

) CCW disable

) Inhibit input

N
J

Inhibit output 3‘
) -13V

) +13V

SSA CONTROL CONNECTIONS

ARMATURE VOLTAGE FEEDBACK
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Z._Start - Up Procedures

Al the operations of this chapter do not require to power on the unit. The steps of

paragraph 7.1 nust be perforned before proceeding to the appropriate feedback sensor.

7.1 Common procedures for all amplifiers types
7.1.1 Inhibit logic
Select the desired Inhibit |ogic you need:
a) Disable by Low
Inhibit function will be activated by connecting its input (termnal 10) to a
low level signal. If no signal is applied to this input the amplifier will be

enabl ed upon power on.

+5V

3K

=

S~—
JanY
\/
Zs

SSA DISABLED BY ACTIVE LOW OR CLOSED CONTACT

b) Enabl e by Hi gh
Inhibit function will be de-activated by connecting its input (termnal 10)
to a high level signal and adding an external resistor (Rex) as in the
follow ng exanples. If no signal is applied to this input the anplifier wll

be di sabl ed upon power on.
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The power of Rex is given by:

P=----- (Vatt)

14

3K
INHIBIT
INPUT —( K b

Rex

|/

Rex=1.2K, 0.25W D |

+5V

O

INHIBIT 3K
+V INPUT
—( C

( K
10
Signal from
external source Rex

e

.
T <

SSA ENABLED BY ACTIVE HIGH OR CLOSED CONTACT
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7.1.2 Velocity mode
To operate in velocity node the velocity |oop should be enabled by converting
the error anplifier to a high gain Pl anplifier. Mke sure that R11 (30 ohn), R12
(475Kohm) and C3 (0.022nF) are installed on the board (in solderless termnals).

7.1.3 Current mode
a) Converting the anplifier into current node

To operate in current node the velocity |oop should be disabled by converting
the error amplifier to a | ow gain proportional anplifier
- Renove R11 (in solderless termnals).
- Renove C3 (in solderless termnals).

In addition, you nust make sure that the velocity feedback signal is not
entering the error anplifier. If a tachogenerator is used, make sure that it is
not connected to the anplifier

b) Selecting the reference signal gain

The SSA has 2 inputs: single ended input (termnal 1) and a differential input
(termnals 3,4).
Care nust be taken not to apply input voltage above the maxi mum input 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 the differential input for the

ref erence signal

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)

Terminal 1 - RL 100 Kohm 25V 0. 33xlc 25 Kohm

Differenti al - | 20Kohm 30V 0. 33xlc 30 Kohm

R6, 7

See chapter 4.1 for cal cul ati on of other val ues
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7.1.4 Static current limits

| oad) by

The anplifiers' current limts can be adjusted statically (wthout
inserting fix resistors on the | ogic board.
The current limts are factory adjusted to the anplifier's rated values.

Reducing the nominal limts is performed as foll ows:
a) Continuous current limt adjustnent

R40 shoul d be cal cul ated and inserted as foll ows:

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

Ic(new) - new value of continuous current limt

Ic(nom - nomnal current rating of the anplifier (6, 8 or 12A)

2Q

b) Peak current limt adjustnent

R42 shoul d be calcul ated and inserted as foll ows:

P= -ceeeeo-- 0<P<1

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

I p(nom - peak current rating of the anmplifier (15, 20 or 30A)
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7.2 Velocity control using tachogenerator feedback
When using tacho feedback, it is recommended to use the single ended input for

the tacho signal and to use the differential input for the reference signal in

order to reduce commbn node noi Sses.

For tacho voltage at naxi num applicati on speed higher than 5V:

RL = 20xVtm - 100  (Kohm) (RL > 1K)

Vtm - tacho voltage at maxi num vel ocity

R6 = R7 = 2xVdm ( Kohm)

Vdm - maxi mum reference voltage at the differential input.

For tacho voltage at naxi num applicati on speed | ower than 5V:

Rl = 1K
10vdm
R6 =R7/ = -------- (Kohm
Vt m
Vdm - maxi mum ref erence voltage at the differential input.

7.3 Velocity control using armature voltage feedback
Using the differential input anplifier to adjust its value, the arnmature

voltage can be used as velocity feedback in all cases when low regulation ratio
and | ow speed accuracy are acceptable. Attention nust be paid not to saturate the

operational anplifier by observing the follow ng restrictions:

R6 = R7 = 2xVs (Kohm
Cl2 = C41 = 0.1-0.47nF, ceram c capacitors.

Vs is the DC voltage of the power supply.
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The velocity loop is closed by connecting the follow ng termnals:

Terminal ML to term nal 4.

Terminal M2 to term nal 3.

The reference signal is fed to input 1 and RL should be cal cul ated as foll ows:

Vs

Vam

Vam - armature vol tage at maxi mum application speed

RL = 20xVinxK - 100 ( Kohm)

V1m - maxi mum reference voltage at input 1.

Reduci ng the DC and AC gains of the error anplifier by increasing C3 and R11 is
recormended. The final val ues depend on the type of notor and nechanical |oad, so
optimum results will be achieved by the enpirical method. Using this nethod a

speed range of 20:1 and +3% speed accuracy may be achi eved.

Cal cul ating R61 for | xR conpensation

In order to inprove the speed stability in various load conditions, an IxR
conpensation is required. This is achieved by inserting R61. The value of R61 can

ei ther be achieved enpirically (chapter 8.4) or by using the foll owi ng equati on:

2. 4xVan( R1+100)
REL = ---cmmmmmmeaoas ( Kohm)

R1, Vam V1im sane val ues as above.
lc - Anplifier's nom nal current

Ra - Total armature resistance in Kohm
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lifi i | di :

| mportant remarks:
A If all the previous steps were acconplished you may now turn the power on and
continue with the follow ng adjustnents. You may skip the step for current node or

vel ocity node according to your application

B
i nduct ance and

normal | y encount er ed,

In some applications,

resi st ance

the current

especially those where the notor electrica

in the armature circuit) are nuch smaller

with the follow ng steps -

See Appendi x A

paraneters (total

or larger than

| oop response should be optim zed before proceedi ng

8.1 Balance adjustment

If the motor is rotating with the command signal at zero voltage, a bal ance

adjustment will be necessary. Turn the balance trimrer (T2) as required until the

nmotor stops. As a rule, have the command signal connected and set to zero when
bal ancing the amplifier. This way, any offset in the conmmand signal wll be
cancel ed.
8.2 Veriftying the static current limits
To neasure the current limts, a load nust be connected (choke or notor
armature) to the arnmature output. Measurenent can be done either by direct
current neasurenent or by using the current nonitor (termnal 7).
3
current nonitor scale = --------- (VI'A)
I c(nom
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8.3 External Current Limit (ECL) adjustment

If you do not use this feature, skip this chapter.

The anplifiers' static current limts can be scaled down dynamically by two

external voltage signals.

a) ECL function on continuous current limt:

V5 x |c(nom
lc = --------------- V5 - voltage applied at termnal 5.

Vol tages between O to 3V will control continuous current limt from zero to

Ic(nom or lc(new) as set in the static adjustnent.

b) ECL function on peak current limt:

V6 x | p(nom
Ip =--------------- V6 - voltage applied at term nal 6.

7.5

Vol t ages between 0 to 7.5V will control peak current limt fromzero to |Ip(nom

or Ip(new) as set in the static adjustnent. Mxi num permni ssible voltage at these

termnals is 12V

8.4 Adjustment of the IXR compensation

If you do not use this feature, or if you have already calculated and inserted

R61 according to 7.3, skip this chapter.

In order to inprove the speed stability in various load conditions, the

foll ow ng procedure should be perforned:

a. Connect a decade resistor box in the termnals of R61 - start with 1Mbohm

=

Run motor at 2/3 of nom nal speed.

Apply nom nal | oad.

c
d. Decrease resistance value until notor speed reaches the no | oad speed.
e. Install R61 as close as possible to the decade box val ue.

f

Notice that a high conpensation may result in unstable operation of the

anplifier.
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8.5 Response adjustment (Velocity mode only)

In nost applications opti mumresponse is achieved by adjusting the conpensation
(COWP) trimrer. Adjustment procedure is as foll ows:

- Provide the anplifier with a | ow frequency, bi-directional square wave velocity
conmand (A 0.5Hz, +2V waveformis often enpl oyed).

- Apply power to the amplifier, and while nmonitoring the tachoneter si gnal ,
gradually adjust the COW trimer from the CCW toward the CW position.
Optimum response (critically-danped) should be achieved at sone position
before reaching full CWon T1. Fig 8.1 illustrates the types of waveforns
observed for various setting of TI1.

In sone applications, especially those where the load inertia is nuch smaller
or larger than normally encountered, the standard conpensati on conponents val ues
of 0.033nF for C3 and 470Kohm for R12 may not allow an optimm setting of the
COW trimer T1. In fact, the velocity loop may be unstable for any setting of
T1.

In these cases different values for C3 and R12 nust be chosen. The foll ow ng
procedure can be used to select these val ues:

- Short circuit C3 with a short junper wre.

- Replace R12 with a decade resistance box. Initially set the box resistance at
20Kohm

- Set T1, the COW trimer to approximately m drange.

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

- Apply power, and while nmonitoring the tachoneter signal, gradually increase the
value of the box resistance until optinum response as depicted in Fig 8.1 is
achi eved.

- Substitute the closest standard value discrete resistor for R12 and renove the
decade resistance box.

- Rerove the shorting junper across C3, and again check the response using the
squarewave test signal. |If near optinum results are obtained, trim the

response using the COW trimmer T1 for the optinum
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- If the previous step does not yield satisfactory results, if wunacceptable
overshooting has been noted, substitute a |larger value than 0.033nF;, or, if
the response is overdanped substitute a smaller value than 0.033 nF. Repetition

of this procedure should yield an optinum choice for C3.

Reference input signal

Overdamped: T1 too far CW

Critically damped: T1 optimum

Underdamped: T1 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
Two trimrers are installed on the upper board of the anplifier with the
foll ow ng functions:
Tl (conpensation) - see 8.5.

T2 (bal ance) - See 8.1.

9.2 LED diagnostics

Three LEDs are installed on the upper board of

the anplifier with the follow ng
designations: lc, In, Vs. Under normnal

operation only Vs should illumnate (Vs

i ndicates the existence of supply voltages). The following table represents the

faults indications of the LEDs:

1 2
In X
lc X
Vs X X
X - I'llum nated LED

1. One or nore of: external inhibit,

under/over voltage, short circuit, excess

t enper at ur e.

2. Continuous current limt.
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In nost applications it is not necessary to adjust the current |oop to achieve

the optinmm response. Wwen there are extreme electrical parameters in the

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

0.01nF for Cl1l1 and 100Kohm for R20 may not yield with the optimm response. The

current | oop should be optimzed as foll ows:

Turn the anplifier to a current anplifier by removing R11 and R12.

Provide the anplifier with a bi-directional square wave current command (100-
200Hz, +2V waveformis often enpl oyed).

Apply power to the anplifier, and nonitor the load current either by a current

probe or by the current nonitor

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

Short circuit Cl1 with a short junper wire.

Repl ace R20 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 optinum response as depicted in Fig A1 is
achi eved.

Substitute the closest standard value discrete resistor for R0 and renove the
decade resi stance box.

Rermove the shorting junper across Cl1, and again check the response using the
square wave test signal

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

of this procedure should vyield an optimm choice for Cl1
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Reference input signal

C11 too large / R20 too small

Critically damped

C11 too small / R20 too large

Fig. A1l

Typi cal current response waveforns
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DIMENSIONAL DRAWINGS
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Service Centers and Warranty
| SRAEL
El nro Motion Control LTD
64 G sin ST.
Pet ah- Ti kva 49103
Tel : (03)922-0864
Fax: (03)922-6949
EUROPE
El ro Motion Control
7 Stanserstrasse
CH 6362 Stansstad
Swi t zer | and
Tel : (041) 6100775
Fax: (041)6100778
US.A
El o Motion Control | NC.
1200 Wodruff Road, Suite G 22,
Greenville, SC 29607-5731
Tel : (864) 288-9316
Fax: (864) 288-9318
WARRANTY PERFCORVANCE

The warranty performance covers only ELMO s products and only the elimnation of problens that are due to
manufacturing defects resulting in inmpaired function, deficient workmanship or defective naterial.
Specifically excluded from warranty is the elimnation of problems which are caused by abuse, damage,
negl ect, overloadi ng, wong operation, unauthorized mani pul ati ons etc.

The foll owi ng maxi mum warranty period applies:

12 nmonths from the tinme of operational startup but not later than 18 nobnths from shipment by the
manuf acturing pl ant.

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 permssible.

Damage cl ai ms, including consequential damages, which exceed the warranty obligation will be rejected in
al |l 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 E np's Standard Acknowl edge Form than the later shall prevail and be

ef fective.
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