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AEZx MANUAL

Date: CE-26-21
WARRANTY PROVISIONS

WAREANTY - The Seller warrants that the articie delivered will be free rtrom detects
in materizl and workmansnip under nermal use and service. Seller's obligations
under this warranty are limited to replacing or repairing., at its ovption. any ot
csaid articlies which shall within one (1) year after shipment be returned to the
seller’s factery of origin, transportation charges prepaid, and which are, azfter
examination. disclosed to the seller’s satisfaction to be thus defective. THIE
WARRANTY IS EXFRESSED IN LIEU UF ALL OTHER WARRANTIES, EXPRESSED OK IMFLIELD,
INCLUDING THE IMFLIED WARRANTY OF FITNESS FOR A PARTICULAR PURFOSE AND OF ALL OTHEEK
OBLIGATIONS Ok LIABILITIES ON THE SELLEE'S PART AND IT NEITHER ASSUMES NOR
AUTHORIZES ANY OTHERE PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES [N
CONMECTION WITH THE EALE OF THE SAID ARTICLES.

This warranty chall not apply to any ot such articles which have been repaired or
altered, except by seller, or which have been subject to misuse, negligence or
accident. The afcrementioned provisions do not extend the coriginal warranty period
cf any article which has been repaired or replaced by the seller.

FOREWORD

This is & general purpose manual covering the theory and application of the ABIx
Series ot pulse width meodulated, AC, Permanent Magnet, Brushless motor servo
amplifiers.

Ezch A8Zy pulse width modulated amplifier consists of a chassis which contains the
following:

A) The drive modulels) which is/are made up of:
1) Control/Drive Board
2) Compencsation Board

31 Output Transistor Heatsink Assembly
4) QOptional Commutation and Velocity Feedback Board

B) The main chassis which is made up of:

1) Legic Supply, #/7- 12 VDC
) Main Bus Power Supply

) Power 1/0 Terminal Block
) Protective Fusing

$) Blower (UL Listed)

&, Optionai Shunt Regulator

£ oo b2

tc) by Westamp. Incorporated. All rights reserved.
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AdZx MANUAL
Date: U8-26-91

SPECIFICATIDN

Westamp Models ABzl, ABZC and AB26 Serjes
Continucus Voltage +/- 210 Velts DC

Input Voltage for Bus Supply 30-230 Volts AC, 3 Phase

{10% allowable overvoltage)

input Voltage for Fan & Logic Supply 120 Volts ACx
Signal Input Voltages +/- 10 Volts DC (typical)
Drift 10 Uv/sdeg.C (typical)
Operating Temperature 0-50 deg.C Max Ambient

# NOTE: For some models/applications, the logic supply voltage may be derived from

the bus supply.

AB21 AB22 ABZE
Feak Current Ampere 15 30 50 75 100 125
Continuous Current Amperes 7.5 15 25 37.5 50 ; 70
NOTE: Feak current and continuous rating are maximum for that model. Specific
values less than maximum ratings are possible. In a sinusocidal application:

Torque Required * Square Root of 2

Kt
FEATURES
AUXILIARY INPUTS: AUXILIARY OUTPUTS:
{with jumper selectable logic polarity)
Remote Disable/Enabile Current Monitor (0-12.5 A/V)
External Reset +/- 12 VDC
Right Overtrave! Limit Switch (A limit) Fault Sense

Left Overtravel Limit Switch (B limit)
PROTECT ION

With 1ndividual LEL indication
Motor shorts to ground
Motor winding short-surge protection
Under logic voltage
Over bus voltage
Peak current limit
RMS current limit
Over temperature
Fused 120 VAT for fan & btias power
Shunt regulator

ic) by Westamp., Incorporated. All rights reserved.
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ABZx MANUAL
Date: 0B-26-91

NOTES
Feak current is available for | to 2 seconds.

Frequency response is typical for the amplifier with NO COMPENSATION around
the velocity loap. Servo compensation networks for most practical
applications usually reduce the response of the amplifier.

115 VAC is for blower and logic power. 1In certain applications it is possible
to eliminate the power input transformer and derive the bus power directly
from the line.

Maximum output voltage for the amplifier depends on the AC line voltage for
the bus power supply. The DC bus voltage i{s approximately 1.4 times the AC
(RMS) applied toc the bus power supply.

The output current monitor is capable of driving a zero center 3 nilliampere
ammeter. The scale factor for this output is 10 volts equals the rated peak

current of the amplifier.

Fauit conditions cause a red light emitting diode (LED) to illuminate and the
amplifier to shut down.

CHASS1S DIMENSIONS

DIMENSIONS-INCHES (cm)

MODEL AXIS LENGTH WIDTH HE1GHT

AB211 1 18.2 (46.2) 5.0 (12.7) 11.5 (28.2)
ABZ221% 1 18.2 (46.2) 7.3 (18.5) 11.56 (28.2)
ABZ212 2 18.2 (46.2) 7.3 (18.5) 11.5 (28.2)
AB22Z2 2 18.2 (46.2) 12.0 (30.5) 11.5 (28.2)
ABZ14 4 18.2 (46.2) 13.0 (33.Q) 11.5 (28.2)
ABZ224 4 18.2 (46.2) 17.6 (44.,5) 11.5 (28.2)
AB216 6 16.2 (46.2) 18.0 (45.7) 11.5 (28.2)
AB226 & 18.2 (46.2) 24,0 (61.0) 11.5 (28.2)
ABZ261 1 18,2 (46.2) 7.3 (18.5) i1.5 (29.2)
AB262 2 18.2 (48.2) 12,0 (30.5) 11.5 (29.2)

(c) by Westamp, Incorporated. Al! rights reserved.
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AB2x MANUAL
Date: 03-26-31

THEORY OF OPERATION

The AB2x series of serve amplifiers are pulse width modulated, brushless, sinuscidal
output amplifiers. The amplifiers in this series all produce sine wave cutputs for
driving permanent magnet brushless motcrs irrespective of whether a tachsyn Y or
resolver is used for commutation.

Referring to the block diagram (see appendix A), the input to the ampliftier may be
applied single ended or differentially. The input signal first passes through the
limit switech clamping circuit that, when utilized, has the etfect of regeneratively

braking the moter. The circuit clamps the signals applied to the input of the
amplifier thus, emulating the removal of the signal previously commanding speed or
crque. After the limit switch clamping circuit, the signal is summed with a

velocity signal at the input of coperational amplifier Al.

The signal is processed and amplified by Al and used tc develop twc sine wave
current command signals, one being the sine and the other being the sine plus 120°.
The sine wave frequency is based upon the motor’s rotational speed, while the
amplitude is current command dependant. The third phase of the three phase motor is
assumed to be the summation of the first two, therefore, it is not necessary to
close a third current loop.

The signals produced by the commutation decoder circuit are summed with the armature
current feedback signals. The signals produced from the summation are current error
signals appropriate for each winding and based upon the current command signal. The
signals are then amplified and compensated by AZ, A3 and the associated bandpass
shaping components,

The resulting signals are used with the triangle wave generator circuit to develop
six sine-weighted pulse trains appropriate for driving the base drive circuits.

Any fault that is detected is collected by fault logic circuit and shuts down the
amplitier. The only way to restart the amplifier is by using the "Reset" input or
removal and reapplication of logic power.

(¢) by Westamp, Incorporated. Al! rights reserved.
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The AZIx ampiitiers provide many advanced satety features.

ABZx MANUAL
Date: (&-26-91

PROTECTIVE FEATURES

help protect persconnel, machinery, motors and the amplifiers themselves,

THE AMPLIFIER WILL SHUT OFF AND THE APPROPRIATE LED WILL

FOLLOWING OCCURS:

[

Motor stator windings shorted or grounded.
The output leads of the amplifier are shorted together.
Any output lead is cshorted to ground.

FE R

result from either high AC line or excessive motor regeneration.
EMS current exceeds the amplifier's rating.

Excessive heatsink temperature.

The sum of the legic supplies is less than 24 volts,

Low bus voitage.

Internal fault (surge).

Legic supply failure.

= 0~ o
[~ R

These safety features

ILLUMINATE IF ANY OF THE

The bus power supply exceeds sate levels, High bus voltage levels can

NOTE: The amplifier will shut down and a RED LED will iliuminate under all of the
above conditions. Connecting the external reset line (J1-13) to signal common
with a momentary contact will reset the amplifier. The amplifier may also ke
reset by removal and reapplication of logic power.

CONNECTORS AND TEST POINTS

Connector J1 (19 pin)

PIN 1 - Signal input tlinverted with jumper at J4 removed and pin 2 connected to
common) with jumper at J4 instalied, pin 1 is connected to the signal
common.

PIN 2 - Signal input (non-inverted). Connecting the signal input to both pin I
and 2 with the iumper at J4 removed., allows for differential signal
input.

PIN & - fachometer input

PIN 4 - Signal common

Bl 5 - Auxiliary Input

FIN & - Left limit over travel limit switch inegative signal clamp) *

FIN 7 - Eight limit cver travel timit switch t(positive signal clamp) *

{ct by Westamp., Iincorporated. All rights reserved.
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PIN 3

FIN
FIN
FIN

FIN

FIN

FIN

PIN

FIN

FIN

PIN

15
1€
17
18

19

ABZx MANUAL
Date: 08-Z26-31

CONNECTORS AND TEST POINTS
(CONTINUEL)

Enable/kemote shut-down. Connecting this pin toc the signal! common
shuts-down the amplifier. #

Fault indication

(+) 12 VLC
Common
(=) 12 VDC

External amplifier tault reset. Mementarily connecting this pin to
signal common resets any fauits., #

Cpticnal Extenal programmable current timit, The external progranmable
current limt allows the peak current of the amplifier to be controlled
by varying the voltage on pin Ji-14 and repositioning the jumper on J17.
THIS OFTION REQUIRES A CURRENT LIMIT COMPEMSATION BOARD, AND MUST BE
SPECIFIED AT THE TIME OF PURCHASE.

Current monitor output (10VDC = Feak current of the amplitier)

No connection

Common

Common

Common

# see description of connectors J1Zz, Jig4, J1E, & JlE

Connecter

(4 pin)

This connector is provided with a two pin jumper. Connecting pins {1 & 2 with the
jumper places the amplifier in the high gain mode for velocity locp applications.

Connecting pins 3 & 4 with the jumper lowers the gain of the velocity loop by a
tactor
installing the jumper on these pins. With the signal gain potentiometer set fully

-~
Cw,

of 100C. The amplifier may be used as a current source power amplitier by

the gain is approximately 2000. If more balancing range with the balance

potentiometer is required in the high gain mode, remove the jumper.

tc) by Westamp, Incorporated. All rights reserved.



AcZyx MANUAL
Date: 0B8-20-S1

CONNECTORS AND TEST POINTS
(CONT INUzDN

Connector J5 ta pind

FIN

PIN

FiN

FIN

Il

- (-3 12 VDT
- Common
- v+ 12 VDC

- No connection

Connetor J4 Not used

Connector J% (11 pin)

FIN

FIN

PIN

PIN

PIH

FIN

FIN

FIN

FIN

FIN

FIN

Connecter JB For Factery use only.. Leave jumper om pins 2 & 3.

ra

[&)]

-~

The J5 connector is an open collector fault ocutput, capable of pulling down an
external pull up component. The outputs are normally at zero volts, and
require an external pull up resistor connected to a positive voltage source
(40 Vmax).

- High it either over travel or Enable/Remote Shut down limit is
activated,.

- High if a temperature fault exists.

- High if a RM3 fault exists.

- high if a bus over-voltage or logic-voitage fault exist.

- High if a metor ground tfault exists.

- High it a surge current fault exists.

- High if any fault on the board exists.

- This pin provides an "OR" of the above pins 1 through 7. In other
worde, if any of the above pins are high this pin is alse high.

- This pin serves as a logic common,
- Not used

- Not used

- L]

{c) by Westamp. Incorporated. All rights reserved.
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ABZx MANUAL
Date: 08-28-31

CONNECTORS AND TEST POINTS
(CONT (NUED)

Cormector J7 Noen-user interface for the compensation board

Connector JB Tachsyn/Fesolver Intertace (see Tachsyn or Resciver section)

Cennectcor J8 Fcr Factory use only. Leave jumper on pins 2 & 3

Connector J10 (2 pin)

This connector is supplied with a jumper. When the jumper is connected between pins
1 & 2 the IMVYERTED signai input (J1 pin 1) is connected to the signal common. If
the jumper is between pins 2 & 3 the NON-INVERTED signal input «Ji pin 2} is
connected to the signal common. |If differential input is required then remove the

jumper completely.

Conmector J11 & J12 (3 pinm)

These connectors work in unison and have jumpers provided. [f the jumpers at J11
and J1Z are between pins 2 & 3 then the tachometer input is connected directly
across to the input of the velocity loop. [f, however, the jumpers at J11 and J1Z
are between pins 1 & 2 then the tachometer input is inverted. THESE PINS MUST MOVE
TOGETHER.

Connector J13, Ji4, J15 & J16 (3 pin)

These jumpers control the interface for: "A"™ and "B Limit"™, "Reset” and "Enable."

If the jumper on connector J13, for example, is between pins 2 & 3 then the input at
Ji1 pin & must be connected to the common potential to limit the amplifier in that
direction tideal for normally aopen limit switches). However, if the jumper is
between pins 1| & 2 then the input at Ji pin 6 must be released when a limit is
desired (ideal for nmormally cloused limit switches). There are internal pull-up
resisteors at each of the inputs, therefore, it is not necessary to drive the inputs
to the high level. Ji4, J1% and J16 all work in the same fashion as J13.

J13 = Jumper for "A" limit (J1-6)

J14 - Jumper for "B" limit (J1-7)

18 Jumper for Keset (J1-13)

J

J1& - Jumper tor Enable (Ji-8)

ta) by Westamp., Incorporated. All rights reserved.
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Connector

A8Zx MANUAL
Date: 0B-26-91

CONNECTORS AND TEST POINTS
(CONTINUED)

17 (3 pin}

This connector is used to connect J1 pin 14 to the programmable current limit

sircuit.

If operation of this circuit is desired and the option has been specified,

then by connecting the jumper at J17 between pins 1 and 2 the user may program a

specitic peak current limit by varying the voltage applied to J1 pin 14,

See the

section on this option for further intormation.

Connector J1B Non-user interface connector for the commutation board

Connector J18, J20, J2! & J22 Non-user interface for commutation set-up

Connector J23 Nen-user interface for bus over-voltage inputs

Connector J2Z4 Non-user interface tor current feedback inputs

Connector J25 (4 pin)

PIN 1 - The summation of the absolute value of the current in all windings
multiplied by a negative one.

PIN 2 - Logic common test point connection.

FIN 3 - Sine test pocint connection.

PIN 4 - Current command signal test point.

connector J26 (10 pin)

PIN 3 -

PIN 4 -

FIN & -

PIN & -

PIN

=l
1

Triangle wave.
Feedback loop analog common.

The sine current command signal.

The amplified sine current error signal.

The amplified sine plus 120° current error signal.
The sine plus 120°

signal.

The sine plus 120° current command signal.

(¢) by Westamp., Incorporated. All rights reserved.

PAGE 11



A82x MANUAL

Date: 08-26-91

CONNECTORS AND TEST POINTS
(CONT INUED)
FIN & - The surge current thresheld signal.
FIN & - The medulator/demodulator teedback oscillator.
PIN 10 - The summation of the sine and the sine plus 120°.

7

Connector Jeo Non-user interface connector for the base drive signals.

Connector JZ8 Non-user interface connector for the heatsink thermistor.

Connector JZ29 (6 pin)

PiIN 1 - The base drive signal for channel 1,
PIN 2 - The base drive signal for channel Z.
PIN 3 - The base drive signal for channel 3.
PIN 4 - The base drive signal for channel 4.
PIN 5 - The base drive signal for channel 5.
FIN & - The base drive signal for channel 6.

() by Westamp, Incorporated. All rights reserved.
PaGE 12
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ABZx MANUAL
Date: Q0B-36-91

INSTALLATION

Each amplifier in the ABZx series comes with an individual installation drawing
which shows where the varicus connections tor power input, signal input, tachometer
input, fan and logic power input and motor outputs must be made. CAUTION: while
this manual may show in & general wavy how tc make connections to the amplifier, it
is imperative that the specific instructions that apply to vour amplifier be
followed WITHOUT EXCEPTIONS. Always make certain that the input voltages and
frequencies are correct for the specific model number amplifier you have.

The input power transformers tor all amplitier in the A82x series are mounted
externally to the amplifier. It is possible to wuse one power transformer for
several amplifiers given that the transformer 1is sized praperily. Westamp
transtormers have dual voltage primaries and {t is imperative for one to make
certain that the jumpers are on the correct transtormer terminals for the input AC
power  source. The motor output connections are cn each of the modules on the
chassis.

CAUTION: USE DIFFERENTIAL SCOPE MEASUREMENTS ON THE OUTPUT!
DO NOT CONNECT ANY OF THE OUTPUTS TO GROUND!!

The =zignal input is usuaily applied directly to pin 2 of J1 and the signal input
return is usually applied to pin 1 of J1. The signal input to the amplifier may he
applied differentialily or =single ended. The above mentioned methed is single ended.
To connect the signal inputs to the amplifier differentially, remove the Jumper
installed at J1i0. I1f the jumper at J10 is connected bhetwsen any two of the three
pins then the signal input i3 applied single ended.

The tachometer signal is applied to pin 3 ef J!1 and the tachometer return is applied

to pin 4 of J1. The tachometer signal gain is fixed to a predetermined point, Lt
an adjustable tachometer input is required then the opticnal adjustable compensation
hoard must be used. In the brushiess series of amplifiers, the tachometer signals

are derived from the commutation ¢ircuitry, therefore, for most applications no
external tachometer is required.

Use shielded, twisted wire to prevent stray pickup and noise trom bBeing introduced
inte the cystem. Be sure to ground only one end of the shield in crder to prevent
the shieid from creating a ground loop.

The amplifier bandwidth will be anyvwhere f{from 2.5 Khz (no compensation) to a much
lower frequency depending on the setting of the TC (time constant!) potentiometer,
and the components 1n the velocity loop compensation network. Typical installatlion
drawings (sese appendix A) may be used to wire an amplitfier-motor combination. The
amplifiers in this series reguire 115 VAC at Z amperes for the fan and logic supply.,
The AC input power tor the bus power supply mav range from 80 to 40 VAC,

CAUTION: CHECK ALL CONNECTIONS BEFORE POWER 1S AFPLIED!!

iz} by Westamp, Incorperated. All rights reserved.
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ABZx MANUAL

Late: 0P-26-31
POWER SUPPLY - SHUNT REGULATOR

When a motor slcws down or stops .decelerateg), 2 portion ot the energy stcored in

the irertia of the armature is returned to the amplifier, This energy “pumps-ug"
the bus power supply since the rectifiers will not aliow it to return te the AT
line. 1f the bus vcltage exceeds a predetermined sate operating area. the fault
circuitr, shuts-dcocwn the amplifier and a RED LED is illuminated. It the systenm
performance mandates operation of the amplifier wunder conditions which produce
excessive regeneration, then it may be necessary to install an cptional bus veltage

shunt regulator.

ADJUSTMENTS:

The A8ZIx series of amplitiers have several different compensation boards availahble.

The unit may be cperated with any of these compensation boards or with compensation

compenents mounted on the main centrel card. In most cases, there may be certain

customer adjustments on the main control card. The board layout diagram (see
appendix A) illustrates the location of various adjustments, most of which are
tactory set and must not be tampered with. Some of the customer adjustable
potentiometers are as follows:

2I¢ - Signal gain: Fotentiometer RS adjusts the signal gain.

EAL - Balance: Potentiometer K23 is the balance control. 1t may be
necessary to adjust the balance for =zerc output when
zero input is applied. This should be adjusted after
the tachometer and signat gains have been set,

NOTE: Un all Westamp amplifiers, turning a potentiometer in a clockwise direction
increases the parameter being adjusted.

Adjustable Compensation with Auxiliary Input Board

The compenent layout drawing for the adjustable compensation board (see appendiz A
shows the various adjustments available for the adjustable compensation board.
These adjustments are as follows:

TACH - Tachcmeter gain: Fotentiometer RiZ adjusts the tachometer loog gain.

TC - Time Constant: Potentiometer R14 15 used to stabilize the velocity
locg. Turning the potentiometer clockwise produce
higher bandwidth in the velocity loop.

31 - TAC Lag 51 1is a hexadecimal switch used to select the TAC lag
capacitor that is used in conjunction with the TC pot
in selecting the bandwidth ot the velocity loap. The
higher the al!pha-numeric valuer., the Ilower the
response.

i2) by Westamp., Incorporated. Al:i rights reserved.
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AB2x MANUAL
Date: 0B8-26-81

Auxiiiary - Aux Gain: Potentiometer RZ adjusts the auxiliary gain of the
amplifier

R11 & SZ - TAC Lead Potentiometer Ri{ along with §2 adjusts the TAC lead.
For any setting of S2 turning R11 clockwise increases
the TAC lead.

§2 is a hexadecimal switch used to select the lead
capacitor. Increasing the alpha-numeric number,
increases the TAC lead. If S2 is set at zero, the TAC
lead components are disconnected from the system.

CLM - Current Limit: Potentiometer R28 adjusts the peak current output of
the amplifier. With the potentiometer at the maximum
CW position the amplifier will output its maximum
rated current.

ADJUSTMENT PROCEDURES

It is possible to compensate a servo system by trial and error without theoretical
evaluation of the system, provided that the system performance requirements are not
critical. If the procedure outlined in the "Short Form Set-up"™ section provides
adequate system performance then this procedure is all that is needed. The AB2x
series of amplifiers were designed tc operate in VERY high performance applications
requiring icw positioning tcoclerances. In order to achieve maximum system
performance, matching amplifier-motor-commutation device combinations are
recommendead. However, the AB2x series of amplifiers will provide better than
average performance with a variety of brushless motors coupled with the appropriate
commulation device.

ic) by Westamp, Incorporated. All rights reserved.
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ABZx MANUAL
Date: 08-26-91
THE RWULTIi-FUNCTiON RESOLVER BOARD
The multi-function resolver board accepts resolver sine and cosine positional
inputs from a resclver mounted to the motor shaft and processes these inputs into
velocity and digital position information. Outputs ot the multi-function resoiver
are a simulated tachometer (motor speed), Sine and Sine + 120 (motor position
information’). simulated encoder output signals, and a 12 bit digital ocutput word.
Digita!l commutation (hall) outputs are also generated by the resolver board; which
in the case of the sine wave amplifiers, are wused for the commutation L.E.D.s (and
tor factory alignments).

The multi-function resolver board mounts to the amplifier by the non user
intertace J1& and PBO!l connectors. Customer interface connectors consist of the J&
connector (resolver interface), JBOO (digital ocutput), and JBCZ (synthesized encoder
cutputs). The JB connector 1is on the main control board. The J600C and J60Z
connectors are on the multi-function resolver board.

The ratiometric tracking conversion technique wused by the multi-function
resolver board allows continuous output position data without conversion delay. For
positional information, 1t 1is insensitive to absclute signal levels. The
electronically derived tach proportional to motor (resolver) wvelocity is accurate
within typically one percent. If tach accuracy is required, input signal levels must
be properly scaled (see tach section’.

The multi-function resalver can be factory selected to meet the needs of your
particular resolver or system. Simulated encoder outputs are available and field
selectable for up to (024 counts per revolution. The resolver reference excitation
signal can be supplied either externally or from an internal reference generator.
The internal reference can be scaled to any frequency from 50 Hz tc
20,000 Hz, and any amplitude up to 20V peak to peak. [|f needed, line drivers
capable of driving up to 100ma are available (consult factory). The board inputs
can be differential or single ended. Bandwidth, maximum tracking rate, and velocity
scaling can be factcry set to match the customers requirements.

a

tc) by Westamp., Incorporated. All rights reserved.
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ABZx MANUAL
Date: 08-26-91

RESOLVER CONNECTORS

J8 Connector:

The customer interface between the motor and the amplifier is the J8
connector. The J8 connector is a loop going through the multi-function resoclver
board via the J18 non user interface connector. The motor mounted resolver windings
would connect to the J8 connector in the following order:

JB8-1 C0S HI S2 resolver stator winding
Jg-2 C0S Low S4 resolver stator winding
J8-3 SIN HI S1 resolver stator winding
J8-4 SIN LOW 83 resolver stator winding
JB-5 REFERENCE HI R! resolver rotor winding
JB8-86 REFERENCE LOW RZ resolver rotor winding
J8-7 SHIELD

The rotor connections listed above may be reversed for some resolvers. For
normal ocperation a positive command to the J1-2 (control board) velocity signal
input should result in a counter clockwise rotation of the motor shaft when viewed
from the front of the motor; and should result in a negative simulated tach signal
being developed by the multi-function resolver board.

The Reference can be factory configured as either an input or an output. I[f
The reference excitation signal 1is generated within the multifunction resolver
board, the reference hi is an output pin (the excitation signal goes from the
multi-function resolver board to the resolver transducer on the motor) and the
reference low will be at signal common. If the reference excitation signal is
generated outside the Multi-function resolver board (within the controller,
computer, etc), the reference low becomes an input pin (the reference signal is
simultanecusly sent to both the resolver and the multi-function resolver board.),
and the reference low can be configured either differentially or single ended (tied
to signal common).

J18 Connector:

Non wuser interface between the main control beoard and the Multi-function
resolver board.

(c) by Westamp, Incorporated. All rights reserved.
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RESOLVER CONNECTORS
(continued)

J6HOC Connector:

The resolver shaft position is represented at the JB600 output as a binary
paraliel digital word. Because the conversion depends on the ratio of the input
signals, the digital outputs are very teolerant of input amplitude and frequency
variations (including the encoder ocutputs: J601 connector). The inclusion of a
phase sensitive detector in the conversion loop ensures a very high immunity to
cignals that are not coherent or are in quadrature with the reference signal. If
desired, the digital outputs can be disabled (see J600-13 below}.

The pin out of the J600 connector is:

J600-1 MSB - most significant bit, bit 12
Je01-2 MSB-1, bit 1l

J601-3 MSB-2Z, bit 10

J601-11 LSB +1, bit 2

J601-12 LSB - least significant bit, bit
J601-13 - Digital Qutput Enable

The state of the digital output can be controlled by external logie if
desired, by applying logic commands to J1-13. This function will only work
If the J604 jumper on the multi-function resolver board is removed. If
JE00-13 is held at a logic high (and J604 is removed), the digital outputs
will be disabled, and there will be no outputs from J600. If J600-13 is held
at a logic low, the digital outputs wil! be enabled, and J600 will supply
output signals. With J604 installed, the board is permanently enabled.
Normal factory setting is J604 installed (digital outputs working).

Jodi-14 Signal common
Fel1 Non user interface for connecting the sine and sine+120 current commands

to the main board.

Je0s Connector:

It is a synthesized encoder output connector. The JB02 connector supplies all
the functions normally found on an incremental encoder. This c¢an be very cost
effective for systems that require an encoder for motion control information, yet
require the resclver for brushless motor position information (the resolver and
multi-function resolver board can supply both signals). In addition, a Busy (data
changing), Dir (direction), and analog Tach output are supplied through this
connector.

{c) by Westamp, Incorporated. All rights reserved.
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RESOLVER CONNECTORS
(continued)

The pin out of the JB02 connector is as follows:

Je02-1 -

Jegz2-2 -

BUSY:

DIR:

(Direction)

JgG2-3 -

J602-4 -

J602-5 -

Jeiz-3

Jolz-10

Tacht

Common
B

B
A

A

The busy pulse indicates that +the output data is changing. It
will go to a loegie high when position output data is about to
change. The timing is a positive going edge 50 nanoseconds
before the change in position data occurs. The width of the pulse
is between 300 to 600 nanoseconds.

The direction signal is a logic indication of the direction of
direction of rotation of the resclver. Electronically, it will be
at a logic high when counting up, and a legic low when counting
down. It changes, if required, at the start of the output
position data cycle. For noermal operation the DIR signal is at a
logic hi for clockwise (CW) movement of the motor shaft (when
viewed from the front of the motor.), and at a logic low for
counter-clockwise (CCW} movements of the motor shaft.

Simulated encoder Zero reference signal

Simulated encoder Zero reference signal

The tach is an electronically derived analog signal! and its
direction is dependent upon motor direction, and its amplitude is
proportional to speed. The tach signal will be positive for
clockwise rotation of the motor shaft, and negative for
counterclockwise rotation of the motor shaft (when viewed from the
front of the motor.) Normal tach scaling would be approximately
1.5V per thousand rpm.

Please note that this tach output is for external reference use
only, and does naot need to be tied back iInto the amplifier to
close the velocity locp. The same signal is brought into the
amplifier through the interface and does not require any customer
configuration,

Signal common.

Sinulated encoder B output
Simulated encoder B output
Simulated encoder A output

Jimulated encoder A output

(see encoder configuration for more details)

(c) by Westamp, Incorporated. All rights reserved.
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RESOLVER CONNECTORS

(continued

J603 Connector:

Three pin connector used for encoder configuration (see encoder configuration
below)

J604 DIGITAL OUTFUT ENCODER JUMPER

A two pin connector used to enable the digital encoder outputs. |f the jumper
is installied, the digital outputs are permanently enabled. [If the jumper is removed
the state of the digital outputs will depend upon the logic level at J600-13 (see
JEOO connector). Normal factory configuration is J604 jumper installed (digital
outputs working).

J6QG5 AND J606 Connectors:

JB05 and JB06 are two pin connectors used as test points for the resolver
signals. These pins are used in factory alignment of the resolver/board
configuration. ©See tach configuration for more details.

JB605-1 Scaled Reference Signal

This is the resolver reference signal at the input to the resolver to digital
conversion circuitry.

JB05-2 Scaled Cos Signal

This is the resolver cosine signal at the input to the resolver to digital
conversion circuitry.

J606-1 Signal Common
Jeoe-2 Scaled Sin Signal

This 1is the resoclver sine signal at the input to the resolver to digital
conversion circuitry.

JEQ7, 1608, J608, & JB10 Connector:

They are three pin connectors wused for encoder configuration (see encoder
configurations for details).

{¢) by Westamp, Incorporated. All rights reserved.
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ENCODER CONFIGURATION

The synthecized encoder ocutput may be configured for up to 1024 ltines (4096
counts) per revoiution. Configuration is accomplished by the wuse of jumpers on the
J6C83, JeoT, Je0s, Je039, and JEI0 connectors. The following list covers the possible
jumper configurations,

Qutput Jumper Configuration
1024 counts / rev JB610 pins 1&2 JB0S8 pins 2&3 (others blank)
512 counts / rev J608 pins 1&2 J608 pins 2&3 (others blank)
255 countg / rev J6U8B pins 1&2 J607 pins 243 (others blank)
128 ccunts / rev J607 pins 1&Z J603 pins 243 (others blank)
FPlease note that only two of the connectors will have jumpers installed. the
other three connectors will be blank. Normal factory configuration would be 1024

lines per revolution (jumpers on JB10 pins 1&Z, J60Y pins 243).

For normal operation, with a clockwise (CW) rotation of the motor shaft (when
viewed from the front of the motor), the A encoder signa! would lead the B encoder
by 90 degrees. The Z pulse would occur once per revolution and be locked to the
trailing edge of the A puise. With a counter clock wise (CCW) rotation of the motor
shaft (when viewed from the front of the motor), the A encoder signal would lag the
B encoder pulse by 90 degrees. The ZR pulse would occur once per revolution and be
locked to the trailing edge of the A pulse.

TACH SCALING

The tach signal is an analog signal proporticonal to velocity and can be made
linear to typically one percent. In most applications this 1is used in place of an
external tach to provide locp stabilization and velocity feedback data. The tach is
internally applied to the amplifier and does not require any customer configuration.
&n external reference of approximately 1.5V per thousand RFM is supplied through the
JEOJZ jumper.

If the motor/ amplifier combination is suppliied by WESTAMP, all circuit
gscaling was pertormed at the factorv. [f the customer 1is supplying his own motor/
resolver and wishes to use the amplifier in the velocity mocde, best pertormance can
be obtained by insuring that the levels are proper.

The tocllowing checks will insure that the tach circuit is properiy scalecd.

{z) by Westamp, Incorporated. All rights reserved.
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[Ral

The reterance: J505-1

This 15 the reterence signal applied tc the conversion circuitry. The
amplitude here is not critical. The signal should be a sine wave of the proper
frequency (determined by the resclver specificaticns) and should not be clipped or
distorted., A fgur to twelve volt peak te peak signal at this point is acceptable.
All analog inputs are diode protected and if the reference level ri JE05-1 exceeds
18V peak tc peak, clipping could occur. Check the signal at TF3., This is the same
pcint, except on the other side of a2 drogping 1esistor. It should be the same as
the signal at J805-1 in both amplitude. freguency, and phase. If it is not. the
reference is probakbly ciipping.

Sine and Cosine: (JBOG-2 = sin, JB0E-2 = cos}
The signal levels of the sin and the cos inputs to the converter circuitry
should be set at 2V RMS (5.7V peak to peak). It 1is essential that the signat

amplitude of the Sine and Cosine inputs be maintained within 5 percent of this value
it full performance is reguired from the velocity (tach) signal.

1f needed these {evels can be scaled by the buffer / input circuitry of the
multifunction resolver board. It is recommended that this be accomplished by the
tactory. [f this is not practical, consult WESTAMP before attempting modifications.

THE TACHSYN BOARD

The tachsyn is a system consisting of a magnetic sensing device, mounted to
the motor, and a signal processing board mounted to the amplifier. The two would
connect with a cabie that would run from the motor mounted transducer to the J8
connector cn the amplifier control board.

The tachsyn transducer mounted tc the motor consists of a rotor mounted to the
motor shatt, and a pancake stator attached to the wmetor frame. For increased
reliability, the output windings, field winding, and peéermanent magnet are all
located in the stator. A large through hole makes the rear shaft of the moteor
avalilable for other rear mounted devices.

Four (4), six (&) and eight (8) pole versions ot the tachsyn transducer are

available. The tachsyn transducer must be matched to the poles of the motor. The
tachsyn processing board (mounted to the amplifier) is the same for all units {(only
the motorstransducer wil!l be ditferent from one system to the next!).

The tachsyn board senses and processes both speed and position
information. These consist of a simulated tach signal (relative to motor speed):
and the sine, and sine + 120 degree signals used by the amplifiers commutation logic
circuits to develop the proper output currents. Hall outputs are alsc developed by
the tachsyn board which, in the case of the sine wave amplifiers, are used ftor the
commutation L.E.D.s tand for factory itroubleshooting and alignment). The tachsyn
board mounts toc the amplifier by the non-user interface J18 and PBQ1 connectors.

(¢} by Westamp., Incorporated. All rights reserved.
PAGE ==



A82x MANUAL
Date: 08-26-91

TACSYN CONNECTORS
J8 Connector

The customer interface between the motor and the amplifier 1is the J8
connector. The J8 connector is a loop through to the tachsyn board via the J18 non-
user interface connector. The motor mounted transducer windings would connect to
the J8 connector in the following order:

JB-1 Tachsyn phase 1: pin 1 or brown wire on the tachsyn transducer
J8-2 Tachsyn phase 2: pin 2 or yellow wire on the tachsyn transducer
J8-3 Tachsyn phase 3: pin 3 or green wire on the tachsyn transducer

J8-4 Do not connect: pin 4 do not connect

J8-5 Reference: Pin 5 or red wire on the tachsyn transducer (excitation
signal)

J8-6 Reference return: Pin 6 or black wire on the tachsyn transducer (signal
common)

J8-7 Shield: Connect on amplifier side only.
JB8-8 Do not use

If you are connecting directly to the tachsyn transducer, note that there are
two types of transducers. One would consist of 6 pins mounted to the stator (pin 4

not wused). The other would consist of S5 wires leaving the stator. l1f your
transducer uses pins, pin 1 would be the far counterclockwise pin (when viewed from
the back aof the motor and increase in a clockwise direction. If your transducer

uses wires, follow the color pattern listed above. Both transducers are electrically
the same.

A dual shielded <cable should be wused between the transducer and the J8
connector. One shield should be around the reference and reference return and a
separate shield should be around the three "phase” windings: One shield should be
around the brown(l), yellow (2} and green (3) wires and the other shield should be
around the red (5) and black (B) reference / excitation wires.

For normal installation the two cable shields should be tied together at both
ends: terminated at the transducer end and connected to J8 pin 7 at the amplifier
end.

For proper operation applying a positive command to Ji1-2 of the main control
board, with respect to J1-1, results in a counter clockwise rotation of the motor
shaft (when viewed from the front of the motor) and results in a negative simulated
tach signal being developed in the tachsyn board.

(c) by Westamp, Incorporated. All rights reserved.
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The tachsyn system is dependent upcrn analog levels of the particular system
and may ditfer between different tachsyn transducers, tachsyn processing modules. cr
wiring interface conftiguratians. It you are considering 2 new <system, the multi-
function resoclver system wcould be the recommendsd choice (see multi-tfunction
resolver section). It the sine wave is being retrofitted into an older system using
& tachsyn transducer, the following procedure should insure that the amplifier
characteristics are within the factory cspecifications. These steps should be
performed before applying the three phase bus power.

1. Complete the normal installation of the amplifier. Connect all intertace
cables/connectors from the motor tachsyn transducers to the amplifier.

2. Apply logic voltage onlty. Do not apply the bus voitage.

3. Connect the probke of an oscillescope to J601 pin ! of the tachsyn board.
Insure that the trace is perfectly centered by grounding the oscilloscope
probe and centering the trace.

4, Slowly reotate the motor by hand. The level of the signal at J601 pin 1 on the
tachsyn board wiil vary as the motor shaft rotates. It should have an
amplitude of 8V peak to peak and he perfectiy centered around zero {(the
amplitude of the negative going peak should be exactly the same as the
positive going peak). If the wave form is not perfectly centered, the
variable resistor on teop of Al can be used to correct any oftfsets. If the
waveform amplitude is net within ten percent of 8V peak tc peak, R11 can be
reselected to correct the amplitude.

5. Connect the probe of an gscilloscope to J60L1 pin 2 of the tachsyn board.
Again, insure that the trace 1is perfectly centered by grounding the
oscilicscope probe and centering the trace.

&. Slowly rotate the motor by hand. The level of the signal at JG0O! pin Z on the

tacheyn board will once again vary as the motor shaft rotates. 1t shouid have
an amplitude ot 8Y peak to peak and be perfectly centered around zero (the
amplitude of the negative going peak should be exactly the same as the
positive going peak). If the wave from 1s not vpertectly centered. the
variable resistor on top of AZ can be wused to correct any offsets. 1[f the
waveform amplitude is not within ten percent of 8V peak to peak, R11 can be
recseiected to correct the amplitude.

7. If it was necessary to reselect R11, then recheck the amplitude of both
waveforms once again. Both waveforms should be within the specified range.

It not, recheck the tachsyn transducer and its wiring.

8. Continue your setup procedure as vou would normally do.

t2) by Vestamp. [ncorporated. All rights reserved.
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SHORT FORM SET-UP PROCEDURE
Check input vcltages and implement proper transtormer connections.

Measure input voltages before applying power to the amplifier chassis.

Be sure tc make  ALL ccennections in  accordance with the aperopriate
instaliation diagram.
Before applying power, adjust al! potentiometers as follows:

NOTE: All muiti-turn potentiometers are Z20-turns. nominatl.

a) Set the Current Limit potenticmeter (CLM). fully CCW.
b) Set the Time Constant potentiometer (TC), mid-range from either end.
c) Set the tachometer potenticmeter (TACH), 10 turns from either end.
d) Set the Signal potentiometer (51G), 10 turns from either end.

} Set S1 at pocition #8
t) Set 52 to position zero

Apply power but DO NOT apply an input signal to the amplitier.
If the motor runs away or operates erratically after step five (5) above has

been completed, turn off the power to the amplifier and check the wiring. The
wiring from the commutatien device and the motor output leads should be

scrutinized tor accuracy and integrity. It i imperative that these wires be
connected to the amplifier in accordance with the amplifier’s installation
diagram. 1f all of the above avenues have been pursued and the symptoms

described above persist, contact the Westamp Service Department for further
advice and assistance.

CLM SET-UP: 3et the CLM potentiometer to deliver peak currents as shown in the
tolliowing:

3 turns CW = 30% of peak current
6 turns CW = 60% of peak current
10 turns CW = B0% of peak current

14 turns CW 9E% of peak current

[f the motor's shaft rotates slowly with no signal applied, adjust the balance
potentiometer (BAL) until the motor stops. [f necessary, remove the jumper at
JZ to cbtain more balance range.

With no signal input to the amplifier, turn the Time constant potentiometer
{TC)» wuntil the metor shaft starts to oscillate at high frequency. After
oscillation occurs, turn the potentiometer CCW until the oscillation subsides.
After the o¢scillation has stopped, continue to turn the potenticmeter &n
additional one eighth (1/8) to one fourth (1/4) of a turn CCW.

tc! by Westamp, Incorporated. Aill rights reserved.
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SHORT FORM SET-UP PROCEDURE

(continued)
IMPORTANT: [F THE TC POTENTIOMETER IS FULLY CCW AND THE SYSTEM
IS STILL OSCILLATORY, SEE THE NOTES AT THE END OF THE
"DETAILED SET-UP" PROCEDURE IN THIS WRITING.

Apply a small signal input and observe the motor's shaft.

Increase or decrease the tachometer gain potentiometer for desired results,

a) Increasing the tachometer potentiometer (turning CW) provides quicker
settling time or higher system bandwidth.
b) Decreasing the tachometer potentiometer (turning CCW) provides slower

settling time or lower bandwidth.

When the ‘tachometer response provides adequate system performance, do not
adjust the tachometer potentiometer further.

I1f the motor starts to drift after the signal and tachometer potentiometers
have been adjusted, it may be necessary to re-adjust the balance potentiometer
(BAL).

Run the motor at higher speed. If it runs smoothly, the system is adjusted.

To calibrate the system for the correct speed, adjust the signal gain
potentiometer (S1G). Turning the potentiometer CW will increase the speed
with respect toc a fixed signal input, while turning the potentiometer CCW will
decrease the speed with respect to the same signal input.

This completes the "Short Form Set-Up" procedure. 1t is recommended that the

adjustments be recorded on the form at the end of this manual for future
reference.

DETAILED SET-UP PROCEDURE

l1f your system requires a more accurate tachometer loop or higher performance than
that observed with the "Short Form Set-Up" procedure, the following procedure should
be used:

1.

s
L

NOTE:

Perform steps 1-10 of the "Short Form Set-Up" procedure,

aApply a small signal to achieve motor rotation. Observe the tachometer signatl
with a differentially connected oscilloscope,.

Refer to the "Helptul Compensation Hints" section.

{¢) by Westamp, [ncorporated. All rights reserved.
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DETAILED SET-UP PROCEDURE
{continued)

1t the tachometer loop is over-damped (no over-shoots are observed), turn the
tachometer potentiometer wuntil an aver-shoot is observed (under-damped). The
system is now set-up for maximum bandwidth in the tachometer loop.

Pf an under-damped (over-shoots are observed? tachometer loop is
ocbijectionable, adjust the tachometer potentiometer until the over-shoot is
eliminated.

One over-shoot in the tachometer locp will not necessarily result in position
loop over-shoots,

1f the system is performing properly and is mechanically sound, see the notes
at the end of this sectlion.

lf the motor rotates slowly with no signal input, it may be necessary to
readjust the balance potentiometer (BAL) until the motor stops rotating

Eecalibrate the signal potentiometer (S1G) to obtain the desired output speed
versus a particular input voltage.

411 other adjustments are factory set and should not be altered. Adjusting,
altering or ctherwise tampering with potentiometers other than those described
in this manual as being for customer use may damage the amplifier and/or motor
and may vold any applicable warranties.

DANGER: POWER MUST BE OFF BEFORE REMOVING MODULES
OR CHANGING COMPONENTS!!!

Check the system for backlash, wind-up, lost motion, bad coupling or other
mechanical problems.

AFTER PERFORMING ANY OF THE FOLLOWING CHANGES, REPEAT THE
SET-UP PROCEDURES. START WITH STEP FOUR (4) OF THE
"SHORT FORM SET-UP" PROCEDURE.

[f the system exhibits a high frequency oscillation even though the Time
Constant potentiometer (TC) is fully CCW, then moter resonance is possible.
It may be necessary to inecrease the value of capacitor C7.

if the system is over-damped (under-shoots are cobserved) with the tachometer
potentiometer fully CW, it may be necessary to decrease €6 if there is one on
the cocmpensation board. 1f thers is not a C6 on the board, reduce the value
cf resistor Ri3 to cbtain more tachometer gain.

{c) by westamp, Incorp ed. All rights reserved.
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It +the system exhibits a servo oscillation despite the fact that the Time
Constant potentiometer (TC) is fully CCW, reduce the Ri4 resistance and/or
increase the C7 capacitance.

[f the system is not positioning near zero speed or the axis following error
is significant, more DC gain may be required. To obtain more DC gain decrease
the R13 resistance, after which, it may be necessary to readjust the balance
potentiometer (BAL?Z.

If the <system has high inertial loads or a high inertia motor is being used,
it may be necessary to change the C6-R1! combination to eliminate over-shoots
tsee step 3 in the nates).

C7 will be selectable with switech §1. To increase the value of C7, roctate the
switeh to a higher alpha-numeric number.

£6 will be selectable with switch SZ2. Decreasing the alpha-numeric number ot

S22 will decrease the value of CB6. 1f C6 is set to the zero position, CB will
be removed from the system.

SET-UP PROCEDURES USING RESISTIVE MEASUREMENTS

This set-up procedure is used only after the desired settings for the signal, time
constant, and current limit potentiometers have been established. Use either the

short

-

(o

form or the detailed set-up procedures to establish these values.
CAUTION: DO NOT USE GROUNDED TEST EQUIPMENT!!!

Turn aff all power to the servo amplifier. Measure and record the resistance
values as indicated in the following steps. The Ohmmeter common should be
connected to the wire loop common in the upper right hand carner of the main
cantrol board.

SIGNAL POTENTIOMETER: (51G) Measure and record the resistance value from the
right side of RES to the wire loop common. Make this measurement with the
compensation board off the main contrel board.

TACHOMETER POTENTIOMETER: (TACH) Measure and record the resisfiance value from
TF{ on the compensation board to the wire loop common.

TIME CONSTANT POTENTIOMETER: (TC) Measure and record the resistance frem TR:Z
on the interface board te the wire loop common.

CURRENT LiMIT POTENTIOMETER: (CLMJ) Measure and record the resistance value
trom TPl of the main contreol board te the wire locp comman.

vl by Westamp. Incorporated. All rights reserved.
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rs to the values recorded in steps
he Time Constant (TC) and the Current
interact and often must be readiusted

€. To adiust & new board, set the potenticmete
two through five (IZ-5) above. NOTE: T
Limit (CLM) potentiometer adjustments
several times to achieve desired results,

Femcve the Ohmmeter and  turn the Current Limit potentiometer (CLM) fully CCU.
Apply power and slowly turn the potentiometer CW. [t the motor starts to run-
away or operate erratically, turn off the power and refer to step six (&) of
the "Short Form Set-Up" procedure.

8. Turn the power off and readjust the Current Limit potentiometer (CLM) as 1in
step 5 above. Remove the Ubhmmeter and apply power to the amplifier. [f the
motor shatt rotates slowly without any signal input applied, adijust the
Bzlance potentiometer (BAL) wuntil the motor stops. Remove the power and
repeat step six (6) to insure the Time Constant (TC) and Current Limit (CLM)
are set at the proper values.

RMS CURRENT ADJUSTMENT

For many applications, the rated RMS current of the amplifier surpasses the rating
that the motor can sately handle. It motor protection, external to the amplifier,
is not provided, it may be necessary to adjust the RMS current fault circuit on the
amplifier to avoid damaging the motor.

The ABZx ceries of amplifiers employs a unique method for adjusting the RMS current
tault rating. This method will NOT allow an individual to set the RMS rating ot the
amplifier to a higher value than the setting when the amplifier was shipped.

There are two (2) potentiometers for the RMS setting on the main control board. One
setting 1s the factory set and the other 1is the customer set potentiometer.
Altering the factory set potentiometer (R3) may will any applicable warranties for
the amplitier. The customer set potentiometer (R4) is shipped such that it can
achieve 100% cof the factory set value. Therefore, there ls no way to surpass the
amplifier’s rated RMS value using thics potentiometer.

R4 is a single turn potentiometer. Turning the potentiometer CCW reduces the RMS
current fault level, linearly to zero. Mid-range of the potentiometer will allow
approximately 50% of the amplifier's rated RMS current.

(c) by Westamp, Incorporated. Al]l rights reserved.
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SINUSOIDAL OUTPUT CURRENT

Wher gi12ing 2 system tor wuse with & ©brushless, <inuscidal output amplifier.
consideration should be given to the output torgque regquired wversus the rated RMS
current of the amplaftiec.

An  ASZx amplifier with a rated continucus and peak of 30 and 60 amperes, will
preduce ZiA RMS and 42A EMS peak in a sinusoildal application. The confusion results
from how the amplitier and motor are rated.

For an application regquiring 30 in-ib of torgue and uses a motor with a K, ot K!
in-lb/amp RMS5, the RMS rating of the amplifier would be:

Torque required ¥ Square Eoot of 2 = 30 # 1.1414 = 14,14
Kt 3
This application would require an AB821 with a continuous current rating of 1E
amperes

[

TROUBLE SHOOTING

Refer to the appropriate installation drawings, board layout drawings and schematics
contained in this manual and supplied with the amplifier upon shipment.

1. Examine the entire amplifier chassis for loose connections, broken wires or
damaged components.

2, Verify that no external limit is being activated.

3. If a fault indicator LED is on, read over the protective features section of

this manual. Determine the reason for the fault condition.

CAUTION: DO NOT SIMPLY RESET THE AMPLIFIER!!!
Permanent damage to the amplifier may result.

The following is a list of typical conditions for a tault to exist:

a)l +/- 12 VDC logic supply 15 not supplying adequate voltage.
b} High bus voltage.

a) berective output transistors.

d) Detective motor.

te) by Westamp, Incorporated. All righte reserved.
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The tcllowing steps provide a svstematic check of each of the potential faults.

A low or derective logic supply may be the result of one of the tollowing:

a) No 115 VAC supply for the fan and logic.
b Blown logic supply/fan fuse.
c) Defective logic supply.
d) Excessive load on +/- 12 VDC logic supply.
Checle the logic supply fuse and measure the 120 VAC input. [f the input voltage and

the fuse are okay, but the output voltage 1s low, measure the load current cn each
of the outputs (checlk the model number of your specific logic supply).

MODEL #: 31550-1 1.25 amperes maximum

MODEL #: 31546-1 2.25 amperes maximum
If the |load currents are within specification and the output voltages remain low,
return the supply to the factory for repair. If the load currents are excessive,

determine the cause by disconnecting the logic supply connectors from the amplifier
modules while monitoring the luad current.

Froblems with the bus voltage are attributable to:

al Incorrect transtormer wiring.
b Defective transformer.

c) Defective rectitiers.

d) High line voltage.

Verify that the transformer is wired properly.

CAUTION: TAKE PROPER PRECAUTIONS TO AVOID ELECTRIC SHOCK WHEN
TAKING VOLTAGE MEASUREMENTS!!!

Measure the voltage and the Input bus power supply including the transformer primary
to verify that the transtormer is operating properly. Make certain that all three
phases of a three phase input are checked line to line. It one phase is low it can
reduce the bus voltage considerably and, if the system 1is cperated under these
conditions, cause permanent damage to the rectifiers.

OVER-VOLTAGE FAULT OCCURS

The system may be producing regenerative energy that s being returned to the
amplifier during the deceleration phase of motion. The fault circuitry may be
protecting the amplifier by shutting it off in order tc discontinue any further
regeneration.

(o) by Westamp, Incorpcrated. All rights reserved.
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It vou do not have a Shunt Regulator with vour amplifier it mayv be necessary to add
cne {(see the sectisn on shunt regulation in this manuall. it you do have a shunt
regulator and the problem persists, it is possible that shunt regulzator is defective
cr the external dumping resistors have not been installed.

DEFECTIVE OUTPUT TRANSISTORS

If vou have defective ocutput trancistors the surge LED will illuminate the moment
that power is applied. If this occurs disconnect the output leads from the motor
and reapply power to the amplifier. [f the surge LED does not reappear, then it is
rossible that a short in the wiring exists external to the amplifier. Measure the
recsistance hetween the leads extending to the motor to find the short. lf, on the
other hand, the surge LED persists, return the module to Westamp for repair.

MOTOR FAILURE

lf you are experiencing erratic or wunexplainable taults, although the system seems
to perform well in every other aspect, it 1is possible that the problem is in the
moter. If taults occur only occasionally or during power-up only, verify that the
motor has not shorted to ground or that they are not intermittently shorting
together.

TROUBLE SHOOTING MULTI-AXIS SYSTEMS

Trouble shooting multi-axis systems can <create some unique situations since over-
voltage bus and low logic voltage faults may cause one or more axes to fault
simultaneously. When one or more modules fault or random modules fault, check the
shunt regulator or the logic supply as outlined previously. |[f they appear to be
cperating normally. remove each module until the module causing the fault has been
removed. Replace removed modules te verify that they have not been damaged.

tci by Westamp., Incorporated. All rights reserved.
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TYPICAL INSTALLATION AND FIELD PROBLEMS

w

SYMPTOM CAUSE
High bus voltage - Detective shunt regulator
- Wrong transformer tap
- Incorrect Shunt Regulator
- High line voltage
- Defective transformer

Surge current faults - Motor winding is grounded
- Qutput leads are shorted
- Defective output transistars

RM5 current taults - Extreme duty cycle
- Increase in machine friction
- Binding or defective
- mechanic¢al component
- Defective motor
- Loop compensation required

Over-temperature faults - Fan cbstructed or defective
- Ambient temperature too high

Low logic supply fault - Overload on logic supply
- Low line supplying the logic
supply
- Defective logic supply

All of the above conditions will result in the protective circuitry to shut off the
output and turn on the appropriate LED.

RESETTING THE AMPLIFIER

Momentacrily changing the logical state of the input at J1 pin 13 will reset the
amplitfier's protective circulits. In addition, remaval follaowed by a 3-5 second
delay, followed by reapplication of the power supplying the logic supply will reset
all circuits within the amplifier.

CAUTION: ARBITRARILY RESETTING THE AMPLIFIER WITHOUT INVESTIGATING THE REASON FOR
WHICH THE FAULT OCCURRED, CAN CAUSE PERMANENT AMPLIFIER AND/OR MOTOR DAMAGE.
FURTHERMORE, TH!S COULD VOID ANY APPLICABLE WARRANTIES FOR THE AMPLIFIER AND/OR
MOTOR.

(c! by Westamp, [ncorporated. Al! rights recerved.
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Machine:

Amplifier Model:

AMPLIFIER SETTINGS

ABZx MANUAL

Date:

GE-2b-391

Axis

#1

Lpo

#3

#a

Module P/N if known

Fotentiometer
Settings from fully
CCW position

Differential
Yes/No

Input

TACH Pot

TC Pot

Current Limit

SPECIAL NOTES:

Here

you might want

to indicate the overall

see Application Note section on pots.

You might want to copy this note and put it with the machine.

{c)

Ey Westamp,

[ncerporated.  All
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