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DISCLAIMER

The information contained in this manual  is
subject to change due to improvement in design.

Though this document has been checked for
inaccuracies, Aerctech does not assume responsibility
for any errors contained herein.




CHAPTER 1: INTRODUCTION

This menial provides information ©n the
installation, set up and operation of the 1000VS servo
amplifier,

Included in this manual is information on the set-
up  and adjustment of the 1000VS servo amplifier, as
well as information on wiring this amplifier into a
system.

One line diagrams are also included on the
cperational characteristics of the servo amplifier.
More detailed information, such as Theory of Operation,
is included in supplemental literature which is readily
obtained upon reguest (see chapter 5, Service and
Repair),

(&) description of the general operational
characteristics of the amplifier is given in chapter 2,
General Description. This chapter containg indentifi-

cation and electrical specifications.

A detailed description of the installaticon and
set-up aof the amplifier is given in chapter 3,
Ingtallation and Start-up.

Information on field troubleshooting and general
repair is presented in chapter 4, Troubleshooting and
section o, bervice and Repair, respectively.




CHAPTER 2

SECTION 2-1 GENERAL DESCRIPTION

The 100GV5 is a ¢ to 100VDC, 25 amp peak, 12,5 amp
continuous serve amplifier, exhibiting a very high gain
transconductance. It is intended primarily to drive a
permanent magnet (FM) DC motor. Typically, & Servo
applifier is used with a motor and a tachometer in a
velocity loop configuration (refer to Figure 2Z-1).
Here a velocity input command, a voltage between +10V,
is summed  with the tachometer output (hegative-
teedback-phased) to produce a net voltage input to the
sarva amplifier; the amplifier provides an output
current to the motor, which is proporticnal to the net
input. For user convenience, separate input terminals
and individual scale (gain) controls are provided for
both command and tachometer voltages. Summation takes
place within the amplifier itcelf.
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FIGURE 2-1: VELOCITY LOOP CONFIGURATION
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LHAFTER

The amplifier obtains its high transconductance
{ie., wvoltage 1in gives current out) thraough a prea-
amplifier/ post—amplifier arrangement, wherein the pre-
amplifier supplies a voltage gain of 2000 V/V and the
post-amplifier supplies a&a transconductance of & amps
per volt (A/V). The pre-amplifier is an operational-
amplifier based gain block which provides customer

adiuvustable compensation. The post-—amplifier is a
pulse-width-modul ated voltage amplifier contained
wilhin a current feedback loop configuration, internal
to the amplifier. No customer adjustment of the post-
amplifier is reqguired. For the 10040VS amplifier, the
ovaerall transconductance is approximately 10,000 AV,

To further explain the arrangement shown in figure
2=-1, any difference in magnitude between the scaled

input command and the scaled negative—fesedback
tachometer output results in a proportional current
into the motor. This current accelerates or

decelerates the motor until the motor speed matches the
{scaled) input command. Since the module has a current
cutput proportional to speed error, rather than a
voltage oulput, developed motor torgue and therefore
actceleration are likewise proportional to speed error,
independent of back emf, resistance and inductance
within the motor. This gives a higher degree of
accuracy to the user,

To protect the motor, maximam current to the motor
is controlled through self-contained, isolated current

feedback clamp circuits. A current trip (shutdown)
Circuit is activated if the mot or current
instantaneously excesds a safe operating level. These

current feedback clamp circuits are as follows:

. The Current Limit Circuit clamps the command
signal, the output of the pre-amplifier, at a
certain level, either positive or negative. This
clamping level is adjustable through the Current
Limit Fot.

B. Limit Switch Imnput Connections (discussed 1ater)
allow the user to limit cuirrent output
directionally (ie., separate contreol of clamps on
+ ar - output current flow).

i
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POWER STAGE

INPUT POWER RATING

MODEL NO.

630D1313

100QVS
—_—

1
!
L_ -

FIGURE 2-2:

CHAFTER 2

INPUT CONTROL POWER
RATING (TB1-9,10)

VOLTS AC-DC | AMPS HERTZ

115 AC 3A 50/60

LABEL MOUNTED ON
FAN HOUSING

0 TO 70VAC, FULL WAVE, 12 AMPS (TB2-18,19)
0 TO 140VAC, FULL WAVE C.T., 8 AMPS (TB2-18,19,13)

MODULE IDENTIFICATION LOCATIONS




CHAPTER 2

SECTION 2-2 MODULE IDENTIFICATION
Figure 2-2 shows the label location for

identification of the servo amplifier. This label i3
located on both sides of the servo amplifier.

SECTION 2-3 ELECTRICAL SFECIFICATIONS
Electrical specifications for the amplifier is

shown in figure 2-3. These specifications are broken
up into two headings: POWER and CONTROL.

ELECTRICAL SPECIFICATIONS FCQR SERVO AMPLIFIER MODULE

EOWER
POWER OUTPUT CURRENT 25
(MAX., AMPS)
CONTINUOUS OUTPUT CURRENT 12.5
(MAX., AMPS)
POWER STAGE AC INPUT VOLTAGES (VAC)
(MAXIMUM) 80 (Full Wave),
160 (Full Wave,
(NOMINAL) 0 to 70 (Full W
0 to 140 (Full W
C.T

OUTPUT POWER x
(MAX., WATTS)
PEAK 2250
CONTINUOUS 1125

LOAD INDUCTANCE x* 2
(MIN., mH)

SWITCHING FREQUENCY 18
(NOMINAL, KHz)(+10%)

OPERATING TEMPERATURE 0 TO 50
(C DEGREES)

STORAGE TEMPERATURE -30 TO 85
(C DEGREES)
FIGURE 2-3: ELECTRICAL SPECIFICATIONS

2-4
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CHAPTER =

CONTROL

CURRENT LOOF (FOWER AMFLIFIER)

CURRENT FEEDEBALCE (CURRENT

MONITOR, TF4) GAIN (AMF/VOLT)

EURRENT CDOMMAND GAIN (TFY)
(AMFP/AVIOLT

CURRENT LIMIT ADJUSTHMENT
RAMNGE (AMPS)

SHORT CIRCUIT CURRENT
TRIF LEVEL (MANUAL
RESET) (AMFS)

FOWER AMFLIFIER BANDWIDTH
(NOMINAL, kHz)

+12 VDU EXTERNAL CONNECTION
CURRENT DRAW {mA D)

+12 VDO FOWER SUPFLY
SHUTDOWN ANMD INMIBIY
(ALS0, FPOWER STAGE
INHIEBIT)

CONTROL. INFUT VOLTAGE (VAC)
(MAX IMUM:
{MINIMUM)
(NOMINAL)

ACTIVATED 1IF THE

5

n

EO

INFUT CONTRIOL VOLTAGE

AT TERMINALS TrRI1,
DROFS EBELDW BS VAL

123
a5
119

(shutdown oceurs)

VYOLTAGE GAINM
(GFEN LOOF, dB)

TACH FEEDEACE SIGNAL %%
(NOM., VOLTS)

SFEED CUOMMAND SIGNAL %%
(NOM. , VOLTS)

TACH FEEDEACK SIGNAL
INFUT IMFEDAMCE (INFUT 2
(MIN., Kohms)

FIGURE 2-3: CONTINUED

100

Q
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LA TER &

SFEED COMMAND SIGNAL b.
INFUT IMFPEDANCE (INFPUT 1)
({MIN., Kohms)

w

SFEED COMMAND INFUT SIGHNAL, 15
OFFSET NULL ADJUSTMENT
{(MAX., + AND - mV)

FRE-AMFLIFIER OUTFUT DRIFT 10
(NOMINAL, mVY/C DEGREES)

FRE-AMFL.IFTER HANDWIDTH XXX 100
(MOMINAL., Hz)

X " Data relative to nominal lopaded DC bus voltage of
100 VDC.

XK Tach and speed signal levels can be accepted uwp
to +60 wvolts with changes in pre-amplifier

compensation (see figure 2-7).

L 3§ Mezasurements taken with Aerotech Madel 1410
motors.

FIGURE 2-3: CONTINUED

SECTION 2-4 DESCRIPTION OF COMPONENTS

Location of fuses, potentiometers, test points and
other components Ffor the 1000VS8 servo amplifier that
are of concern to the user, are identified in figure 2-
4. Figure 2~5 i1llustrates a diagram of the power
circuitry contained in the servo module,

General descriptions of the components illustrated
in figures 2-4 and Z-5 are provided in figuwes Z2-4& and
2=7.

[
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CHAFTER 2

COMPONENTS R15, R16, R17, R14,
R13 AND C17 (ON STAND-OFFS)

INPUT 1 POT GAIN POT
TESTPOINTS
gg% INPUT 2 POT BALANCE POT
TP3 INPUT 3/POT CURRENT LIMIT POT

TESTPOINTS TP4, TPS

TB2

T 11 TO 20
oo BNy

B, - e - . . ]
K ) -
4 [ ’ ¢ .
. fi - v i - A } P 3 .
Y b . .
- o L) —
REE RN - igs %
b g - r B . i I . + -
C g : )u—-‘l!‘ﬁ e '0
A i)
RS A s TR e T o O
L \ 1 + Rl TR R g 5 S
3 it .
' H . ' . . a - "
] : o
BRSNS S / g
: - .t e " - X ]
. ’ i

. . 4 £l ——

v ¢ L]

[ (ke -

TB1

SERIAL NO.

F3,F4 INPUT POWER
STAGE FUSES

TRIP LED F2 LOAD FUSE

RESET

PUSHBUTTON _ TEST POINT
TP8, TP7, TP8

FIGURE 2-4: TOP VIEW OF 100QVS SERVO AMPLIFIER
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INPUT 1

INPUT 2
81 | INPUT 3
] Pa::wunsn CURRENT CONTROL STAGE
-wput| aANTPS = POST oW
PREAMPLIFIER | — cuR AMPLIFIER ER STAGE
INPUT —_—t2) N CONTROL t
TACH
CONNECTIONS | et (3) s TP TR® LED RESET
B {4) BAL - PUSHBUTTON
- [CURRENT FE_'?_EREDM
LIMIT SWITCH (o) TB2
(7‘ J—
INPUTS @) TP8 TP7 TP8
<1 & WY POWER STAGE DRIVERS s O FROM B+ I
. B - voe GURRENT TRIP VDo voc
AUX. * 12VDC Jaus 12 b ISOLATION T81 —
Ivbe > F1 R
L - 9 |— 181 (LINE)
X2 | @Aty K@ ISOLATION b aly
Ay AL _/ 15 VAC
— e T e 1
b = —~ sevac L
t‘o CURRENT C.T. l
TRIP SENSOR
F2 > /e Fmmm--- 1 :
POWER AC F4
BRIDGE 10— 11
MOTOR o N AV 1 = :: ((NEUTﬂAL)
CONNECTIONS -~ AC Fs 18}— 182 (AC)
—dtt O <\ o 18— TB2 (AG)
TB2 14 TR2 (RECT,
L g coMm.)
POWER STAGE 13 TB2 POWER
] COMMON
T82

PATENT NO. 4,554,512

FIGURE 2-5:

FUNCTIONAL SCHEMATIC

FUNCTIONAL DIAGRAM OF 100GVS SERVO AMPLIFIER

REMOVE FOR CENTER
TAP CONFIQURATION

INPUT POWER



RESET R

TRIF LE

SIGNAL.
TESTFOI
(TF7)

-12VDEC
TESFFOI
(TF &)

+12VDC
TESTFOI
(TF8)

CURRENT
BACK TE
- (TF4)

CURRENT
MOND TE
{(TFZ)

TACH FE
TESTPOI
INFUT 3
FOINT,

FIGURE 2-&:

EHAFTER 2

#

(Items show in figures 2-4 and 2-5)

LUTTON Frovides a means of manually resgtting a
short circuit current trip condition.
successful reset is veritied
observing the trip LED change from

energizad to de-energired state.

D Trip LED indicator serves as an indica-

tion of a short circuit current

The current trip level is set
approsimately I8 amps. A current trip
condition 1s a latched function
reguiring a manual pushbutton reset.

COMMON - Signal C ommon for control

MT circuitry and testpoints mentioned

below.

SUFFLY HNegative power supply testpoint for

NT control stage.

SUFFLY Fogitive power supply testpoint for the

NT contral stage.
FEED- Frovides a means of monitoring
STFOINT current feedback signal sent back

the power stage. The geain of

en

signal is 35 amp/volt.

CamM—- Frovides a means of mori toring

STFOINT current command signal from  the

amplifier. The gain of this signal is

=

9 amp/volt.

EDBACE Frovides a means of monitoring the mo-
NT (OR tor"s tach feedback signal. This signal

TEST- is fed to the input of input
TF3I) tach) feedback pot.

COMPONENT DESCRIFPTION FOR SERVO AMPL.IFIER




INFUT (SFEED)
COMMAND TEST-
FOINT (OR
INFUT 1 TEST-
FOINT, TF1)}

CURRENT LIMIT

FOT (F6&)
GAIN FOT
(F4)

BALANCE FOT
(F3)

INFUT 1 FOT
(OR SFEED
ComMMaND POT)
(F1)

INFUT Z POT
(OR TACH
FEEDBACHK
FOT)Y (F2)

MOTOR LOAD
FUSE (F2)

FIGURE 2-&:

CHAFTER 2

Frovides a means of monitoring the speed
command signal. This signal is fed to
input 1 pot (or speed command}.

This pot provides a means of adjusting
the clamp levels of the current command
signal produced by the output of the
pre—amplifier. The plus as well as the
minus current clamp levels are adjusted
concwrently with this potentiometer.
Turning this pot CCW increases the
current clamping levels.

This pot provides the means of adjusting
the AC gain of the pre-amplifier.
Turning this pot CCW increases gain (see
also figure 2-7).

The balance pot provides the @seans of
cancelling small DC offsets that may be
present on the input 1 or (speed)
command signal {and the pre-amplifier
circulit as well?) when the rate (or
speed) loop is closed on the pre-—
amplifier (see also figure 2-7) via the
tach connection.

This pot provides the means of adjusting
the DC gain of the input command signal
seen on the -input command testpoint, at
the input of the pre-amplifier. Turning
this pot CW increases gain.

The function of this pot is to provide a
means of adjusting the DC gain of the
tach +feedback signal seen on the tach
feedback testpoint, at the input of the
pre—amplifier. Turmning this pot CW
increases gain.

This fuse provides motor aver load
protection and iz sized in the factory
to the ma<imum continuous cutput current
of the amplifier (i.e., 12 amps, slow-
blow).

CONTINUED

~-10
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COMTROL. STAGE
INFUT FUSE(F1L)

FOWER STAGE
INFUT FUSE
(FZ, F4)

CHAFTER 2

I+ motors are uwsed whose continpuous
current ratings are lower than that of
the amplifier driving them, fuse FZ must
be resized accordingly.

This fuse provides ahort circuit
protection for the circuitry ahead of
the +12VDBC control transtormer.

This fuse provides short circuit
protection for the power stage circuitry
ahead of the current trip circuitry of
the powzr stage. FZ and F4 are sized
typically for Z0 amps (slow blowd.

(ITEMS SHOWN IN FIGURE 2-4 ONLY)

FRE-AMPLIFIER
COMEENSATION
(RIS,R16,R17
R14,C17,R13)

Comporents mounted on standoffs allowing
the user to "tailor" specific gain
parameters of the pre—amplifier circuit.
These components do not usually need to
be altered by the user under normal

circumstances. Usually, the operatar
rneead only adjiust the potentiometers
(just mentioned above} to atfect

specific gain parameters of the svstem.
A circuit diagram of the pre—amplifier
is shown in figure 2-7.

(ITEMS SHOWN IN FIGURE 2-5 ONLY)

MAGNETIC
DRIVERS
(X1,X2,XT,
X4, X5, Xb,
X7)

FRE-AMFLIFIER
INFUT

CONNECTIONS
(Th1-1,2,3,4)

These drivers are toroidal isolation
transformers providing functions such as
isolated current fesdback (X1 and X&<3,
isolated power bridge driver control
(X2.4,5,6) and isolated short circuit-—
current trip feedback (X7},

Speed command input and tach feedback
connections are made at these terminals
(see figure 2-7 for input gain
specifications). Thae nominal input
vooltage ranges for input 1, input 2 and
input 3 connections are factory set {for
approximately +13 volts. By re-scaling

FIGURE 2-~&: CONTIMUED




CHAFTER 2

resistors RI13, Rié amd R17, this range
can be raised to a masimum of +60 volts.

AUX. +12VDC The +12VDL control supply is brought out
SUFPLY CON- on these terminals for external use.
NECTIONS FOR IMFORTANT: The maximum external current
EXTERNAL USE draw for both the +12 VDC and —-12VDC is
(TR2-12,11) FOmA.

LIMIT SWITCH These connections are designed to

INFUT CON- interface directly to mechanical switch
NECTIONS contact closures only. IMFORTANT:
(TEB1-6,7,8) These connections are NOT to interface

with logic signals such as open

collector, TTL or [CMOS signals.

THE CURRENT LIMITING FUNCTIONS ARE AS
FOLLOWS:

Closing terminal TB1-7 on to TEiI-8
limits current (or power) flowing from
motor connections TBE-17(+) to TE2-14(-).
Cuarrent flow is limited to no more than
1.8 amps in this direction. The
opposite direction is uneffected.

Closing terminal TRi-& onto TE1-7 limits
cuwrrent (or power) flowing from motor
connections TB2-1&(+) to TR2-17(-).

Current flow is limited to no more than
1.8 amps 1n this direction. The
opposite direction is uneffected.

Closing terminal TEBEi~7 onto TEI-8 and
TRiI-4 onto TgE1-7 together, limits
current Fflow to the motor in both
directions (+.7 amps, max.).

Closing terminal TERBi-& onto TE1-B also
Ilimits current flow to motor in  both

directions, allowing no more than +.73
amp to flow at terminal TRZ-17 and TBEZ~
16.



CHAFTER 2

INFUT CONTROL The input power of 115VAC, &0Hz to  the

FOWER servo amplifier, is applied at these
CONNECTION connections.
(TB1-2, 10)

FIGURE 2Z-6: CONTINUED

The «circuit and graphs on the next page show the
configuration and gain characteristics of the pre-
ampliftier circuit shown pictorially in  the control
stage section of figure 2-5. Note that some of the
passive components making up the circuit, are mounted
on standoffs for ease of replacement in the field.




CHAFTER 2

PREAMPLIFIER SCHEMATIC

INPUT 1 TP1
1.5K

SPEED COMMAND
INPUT

(TB1-1,INPUT 1} cw 10K ® - DENOTES COMPONENTS
—PAAA— MOUNTED ON STAND-OFFS
A1s
1.5K
TP2

(NORMALLY
NOT USED)

(TB1-2, INPUT2) A f SPNN Ny
l TP3

TACH FEEDBACK _ -5K INPUT 3
(TB1-3, INPUT 3)

100K 100K

' 39K
A S PAAN Gt
R17
1.8K GAIN
cw

81G.COM. Te7
(TB1-4) | C

PREAMPLIFIER TRANSFER FUNCTIONS
db 80 -

(TO TPS, SAMP/VOLT)
BaLancE § CURRENT COMMAND
-12vDC (UNCLAMPED)

INPUT 1 80 - GAIN POT CW
CURRENT COMMAND
SPEED COMMAND 40 =
20 =
0
dB 80 =
INPUT 3 80 4
CURRENT COMMAND 4o JJINPUT & GAIN POT CW
TACH FEEDBACK POTcw GAIN POT CENTER
' 20 T wPUT 3 : .
POT CCwW -
o 1 | § L | T | | L] L }
A 1 10 100 1000 10000 100000
FREQ Mz
—f

FIGURE 2-7: ELECTRICAL OUTLINE OF PRE-AMPLIFIER CIRCUIT
WITH OPEN LLOOFP GAIN CHARACTERISTICS

r2
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CHAPTER 3

SECTION 3-1 INSTALLATION AND START-UP

CAUTION: HIGH VOLTAGES EXIST ON FC BDARD AREA
ASSOCIATED WITH THE POWER STAGE.

Betore attempting to install or remove the servo
amplifier, make sure the following steps are taken:

1. Input control power (TB1-9,10) and power stage
input power (TB2-13,14,18,19) are disconnected.

2. Allow at ieast two minutez to elapse (from the time
power is turned off) BEFORE REMOVING THE DUST COVER
FROM THE TOF OF THE aAMPLLIFIER.

(See tigure 3-1 for additional information)

WARNING: Damage to the servo amplifier due to improper
handling during installation or removal
nullities warranty.

Maunting dimensions for the 10CGLRYS servo amplifier
are shown in figure 3-2. Mounting is accomplished with
four 1/4-20 bolts installed from the back of the servo
amplifier.

Imput power, motor power and tach connections are

also shown in figure 3-73, Color codes for the motor
and tach wiring are also shown for Aerotech SERIES 1000
motors. The technigque for properly connecting tha

polarity of the motor powsr connections and motor tach
connections to the 1000VE sprvo amplifier is describsad
or page I-4,




CHAFTER 3

HIGH VOLTAGE
(TYPICAL)

DUST COVER

FIGURE 3-1: LOCATIONS OF HIGH VOLTAGES ON THE 100GVS
SERVO AMPLIFIER

£
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CHAFTER =

OVERALL DIMENSIONS:

WIDTH - 6 5/8° 3 &/8° - 1 172"
LENGTH - 9 1/4*
HEIGHT - 8°
' f
1.‘
— & ® '
MOUNTING HOLES Fos/
174 - 20 BOLTS
{TYPICAL 4 PLACES)
5 1/2°
LENGTH
9 14"
WIDTH =
6 5/8"

FIGURE 3-2: BACK VIEW OF 1000VS SERVD AMFLIFIER SHOWING
MOUNTING HOLE LOCATIONS
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To close the position loop using any of Aerotech

standard position controllers, follow this procedure:

i.

Spin  motor sha+t CW {(looking into flange). Note
the polarities of the motor power leads and tach
leads.

A minus (-} signal on Input 1 (TE1-1) with respect
to signal common (TE1-4) will cause the motor to
spin CW (looking into flange) if:

A The "+" lead (red) of the motar is connected to
TEZ terminal 17, with the "=-" lead (bl ack)
connected to TERZ2 terminal 16.

b. The "+" lead (blue) of the tach is connected to
TE1 terminal X with the "-" lead (white)
connected to TH1 terminal 4,

After the 10OBVS serva amplifier has
been installed and wired inte the system,
adjustments may now be made on the amplifier.

Note in figure 2-4 the locations of the
six  control pots and eight testpoints an  the
servo amplifier. Set the pots to the following
positions:

1. Current limit pot to be adjusted to midway
position.
2. bBain (Gain) pot to be turned completely CW.

Z. Imput 1 (speed command) pot to be turned
campletely CW.

4., Input 3 (tach feedback) pot to be turned
completely CW.

9. Balance (Bal.) pot to be adjusted to midway
position.

L
|
§Y



CHAFTER 3

(It is assumed that the input 2 pot is not
being used. Therefore, no adjustment is
necessary. )

NOTE: Make certain that motor shaft is mechanically
decoupled from drive system, therefore avoiding
possible damage to the mechanical system.

If the servo amplifier is being used in a position
loop, temporarily disconnect input 1 (speed command)
signal. This will allow the servo amplifier to work
only in the rate loop.

Apply the control and power stage input power to
the amplifier. If the motor races, disconnect power
and reverse the tach connections to the given motor at
the terminal board of the base plate. (I+ this problem
is encountered, it is assumed that a motor other than
an Aerotech SERIES 1000 motor is being used.)

With power again applied, adjust the balance pot
until the motor comes to a complete stop.

Disconnect power, reconnect input 1 signal and

recouple the motor shaft to the drive system. Be sure
that the signal on input 1 is at zero volts (i.e., make
sSLre the position loop controller is in “home"

position).

Now reapply power. "I¥ the position ceontroller
indicates that the system ig out of "zero" (or "home")
position, readjust the balance pot.

NOTE: The balance pot is capable of cancelling only
small offsets (+15 aV) in the pre-amplifier
and/or on the input 1 connection. I+ adjusting
the balance pot fails to bring the system to
zero position, then the speed command signal on
input 1 is exhibiting too much offset voltage.




CONNECTION
TO POWER
CONTROLLER

LT
SWITCH
CONNECTIONS

_ INPUT CONTROL
“  POWER 116 VAC

|
80/80 HZ

TO DUST COVER SCREW

CONNECTING GND.

GROUNDS HEATSINK
\ GND

{

oy

AEROTECH'S SERIES
1000 MOTOR

MOTOR FLANGE

LOAD
SHAFT

©)

Jra=c

MOTOR FRAME

MUST BE GROUNDED

20 19 18 17 18 15 14 13 12 11

20 19 18 17 16 15 14 13 12 11

0 TO 70 VAC
C.T.
0 TO 70 VAC
POWER STAGE
INPUT POWER 0 TO 140 VAC
CONFIGURATION C.T.

FIGURE 3-3:
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_Q 2 12
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Fosition commands can now be applied to the
system. Frogram the position controller so that the
motor  accelerates and decelerates to =ome position,
stops, and then returns to "home" position. Make the
cycle time in which this event occurs approximately 2
seconds. With an oscilloscope, monitor the input =
(tach testpoint, TF3) with respect to signal common,
TF7 (refer to figure 2-4),

SECTION 3-2 ADJUSTING INPUT AND TACH POTS FOR
POSITION LOOP STABILITY

Motor overshoot, when present in & closed position
loop svstem, can be very detrimental to position loop
ACCUracy. Care must be taken in the Ffine tuning
adjustments of the tach, input, and gain pots Lo
prevent the problem from coourring.

Fhotograph A of Ffigure IF-4 shows a typical
deceleration interval for a motor (in this case,
Asrotech’s 1410-02-01 motor used with the 1000VS servao
amplitier) being commanded to decelerate to zero speed

by a position controller. Note that the motor’s speed
{seen as tach voltage on TF3) ramps smoothly to zero
speed, without ever crossing zero. This photograph

shows optimum motor response during deceleration.

Fhotograph B of figure Z-4 shows a deceleratiaon
interval where the tach gain is set too low (or the

speed command gain is set too high). Note that +the
tach voltage crosses zero. In this case, the motor
"over-—-shoots" its designated "home" position, but

eventually settles into position.

A goad rule of thumb Ffor adjusting inotor
deceleration response is to initially set the input 1
and input 3 pots full CW. Then slowly turn the input 2
pot (tach feedback DC gain) CCW wuntil minimuam motor
deceleration time is achieved without over-shooting.
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CHARPTER 3=

SECTION 3-3 MINIMIZING RIPPLE CURRENT

The magnitude of ripple current present on the
current feedback testpoint TF4 of the servo amplifier
when the motor is running at a constant speed, is
basically the product of two characteristics of that
motor. They are:

1. The motor’s armature inductance, which contributes
to the servo amplifier switching ripple current on
the current feedback signal (TP4).

2. The tach feedback ripple voltage (produced by the
commutator of the tach), which is amplified by the
pre-amplifier circuit, contributes to ripple on the
current command signal (TRS).

It is the ripple from the tach signal on the
current command_signal that usually contributes to most
of the excess IZR heating in the motor.

4
Fhotograph A of figure 3-5 shows an optimum level

peak to peak ripple current for the 1410-02-01 motor
running unloaded, at constant speed. {This RMS ripple
ghauuld be no more than 10% - 20% of the continuous

current rating of the motor.)

Fhotograph B of figure 3-5 shows an exrcessive
level of ripple current, due to excessive gain in the
pre—-amplifier, for the motors running under the same
conditions as in photograph A.

With these adjustments complete, the 1000VS servo
amplifier is ready for full operation within the
system.
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CHAPTER 4

SECTION 4-1 TROUBLESHOOT ING
Unless otherwise noted, refer to figure 2-4, 2-5
and i-3, Refer to chapter S for service information if

necessary.

WARNING: BEFORE ANY

No power to

motor when

input power
- is applied to
TEBl terminals
? and 10, and
TEZ terminals 173,
i4, 18 and 19.

Input fuse FI and
F4 are open.

Motor fuse (FI)
iz open.

Limit switch
connections on TB1,
terminals &, 7 and
B are activated.

+12 VDE control
voltage not present.

- Motor is
racing

Tach polarities are
reversed on TE1
terminals T and 4.

ACTION IS TAKEN OFR

UNLESS

Feplace fuses and
re—apply power (use
IAG, 30 amp slow-
blow fuse). If fuse
opens again, return
unit to Aerotech.

Remove fuse and check
for continuity (use
AL, 12 amp slow-
blow?.

Temporarily remave
connectiopn to restore
power.

Check TFB (+12vVD0)

and TF& (-12VDC) with
respect to signal com-
mon (TF7}). I¥ input
control power (TRi-
?.,10) is applied and
these voltages are not
present, return unit
ta Aerotech.

Reverse tach con—
nections on TEL,
Z and 4.




CHAFTER 4

SYMETOM POSSIELE CAUSE

No tach connection

Trip LED Short circuit exists
remains on mptor terminals.
energized

(unable to

reset through

reset pushbutton).

Current trip shut-

down circuit

activated.

Motor is Current limit pot
sluggish set to clamp at
or over- tao low a value,

shoots in
response to
spesd command

input.

Motor will Excessive DO off-
not lock set on input

in "home" signal to servo
position module.

{fposition
loop control).

Checlk tach testpoint
{TF3Z) with respect to
signal common (TR7).
With motor racinag,
tach voltage signal
should be present at
this testpoint. I+ no
signal is present,
motor tachometer may
be detective.

Disconnect motor leads
on TB2-16, 17.

Reapply power and de-
press reset button.

I+ LED stays energized,
the servo amplifier is
defective. Return to
Aerotech for repair.

Turn current limit pot
CCW to increase the
current clamp level.

Adjust balance pot

to bring system into
"home" position. I+
system does not res—
pond to this solution,
then excessive offsel
exists on the speed
cammand signal of the
position controller.



SYMPTOM
Motor over-—
shoots when
coming to
rest {(posi-—
tion loop
control).

Motor runs
very hot,

CHAFTER 4

Gain not set
properly.

Gain set too high
in servo amplifier,
causing exressive
ripple current

in motor.

SOLUTION

-

See section I-2 for
information on gain
control adjustment

in a position loop.

-_-r

S5ee section I-3 for
information on gain
adijustments.




CHAPTER 5

SECTION 51 SERVICE AND REPAIR

General repair of equipment consists entirely of
solutions listed in section 4-1 on Troubleshooting, or
the removal and replacement of a servo amplifier should
the need arise.

IF UNDER WARRANTY, REPAIRS OF DEFECTIVE ELECTRICAL
COMFONENTS OF THE SERVO AMPLIFIER SHOULD NOT BE
ATTEMFTED, SINCE TO DO S0 WOULD VOID THE ENTIRE
WARRANTY .

I+ riecessary, any on-site service should be
performed by an experienced electronic tTechnician,
preferably trained by Aerctech, Inc. It is recommended
that the user MNOT attempt repair of the servo amplifier
(except for those items associated with changing fuses)
whether these units are under warranty or not.

SECTION 5-2 SHIPMENT

The procedure +for shipping equipment back to
Aerotech Ffor repair is shown below. This procedure
pertains to warranty as well as non—-warranty repairs of
equipment.

1. Before shipping any equipment back to Aerctech, the
person meking the return should call ahead for a
"Return Authorization Number®.

2. The equipment being returned must be encased in  a
proper cushioning material and enclosed in a
cardboard box.

. Equipment shouwld be sent to:

Aerotech, Inc.

101 Zeta Drive
Fittsburgh, FA 13238
Fhone:: (4132) Q&3-7470
c/o Customer Service

WARNING: DAMAGE DUE TO IMPROFER FACKAGING  VOIDS
WARRANTY.

L'ﬂ
-




CHAFTER o

SECTION 5-3 PARTS LIST

DESCRIFTION PART NUMBER MANUFACTURER
Fuse F1 F13003 (3 amp slow blow: Littlefuse
Fuse F2 ¥ MDA 12 (12 amp slow blow) Bussmann
Fuse FI,F4 2132020 (20 amp slow blow) Littlefuse
100VYS Servo EFA 4353 Aerotech

Aamplifier

¥ This fuse is shipped with the 1000VS servo amplifier
for 12 amps continuous output operation, it the
accompanying motor is not specified.

if the amplifier is shipped with a standard Aerotech
motor, the following fuse ratings +for FZ apply:

AEROTECH MOTOR LITTLEFUSE CURRENT RATING
1960-01-01 MDALZ 12 amp
1410~-0GZ~01 MDALO 10 amp
1210-01-01 MDAL. 25 &£.25 amp
1135-01-01 MDAS S amp
1075-01-01 MDAS S amp



Warranty and Field Service Policy

Aerotech, Inc. warrants its products to be free from de-
fects caused by faulty materials or poor workmanship
for a period of one year from date of shipment from
Aerotech. Seller’s liability is limited to replacing, repair-
ing or issuing credit, at its option, for any products
which are returned by the original purchaser during the
one-year period. Seller makes no warranty that its
products are fit for the use or purpose to which they
may be put by the buyer, whether or not such use or
purpose has been disclosed to selier in specifications
or drawings previously or subsequently provided seller,
and whether or not seller’s products are specifically
designed and/or manufactured by seiler for buyer’s
use or purpose. Aerotech’s liability on any claim for
loss or damage arising out of the sale, resale or use of
any of its products shall in no event exceed the selling
price of the unit.

Returning Goods Procedure

Claims for incorrect or defective materials must be filed
within thirty (30) days from delivery at buyer's place of
business. No units or systems may be returned, in or
out of warranty, without first obtaining approval from
the seller, and no claim will be allowed nor credit given
for units or systems returned without such approval.

Returned Goods Warranty Determination

If possible, after approval from Aerotech, the defective
unit or system is to be returned to the factory with state-
ment of problem and transportation prepaid (no c.o.d.
or collect freight shipments will be accepted). After
Aerotech’s in-plant examination, warranty or out-of-
warranty status will be determined. If upon Aerotech’s
examination of such unit or system, warrantied defects
exist, then the unit or system will be repaired at no
charge and shipped, prepaid, back to the buyer. If an
out-of-warranty situation exists, the buyer shall be

notified of the repair cost immediately. At such time, the
buyer must issue a purchase order to cover the cost of
the repair or authorize the unit or system to be shipped
back as is, at the buyer’s expense.

On-Site Warranty Repair

If the system or unit cannot be made functional by tele-
phone assistance or by sending and having customer
install replacement parts, and cannot be returned to
the Aerotech tactory for repair, and if it is determined
that the problem could be warranty-related, then the
following policy applies:

Aerotech will provide an on-site field service represent-
ative in a reasonable amount of time, provided that the
customer issues a bona-fide purchase order to Aero-
tech covering all transportation and subsistence costs.
For warranty repairs, customer will not be charged for
cost of labor and material.

If during the on-site repair it is determined the problem
is not warranty related, then the terms and conditions
stated in the following **On-Site Non-Warranty Repair”
section apply.

On-Site Non-Warranty Repair

It system or unit cannot be made functional by no-
charge telephone assistance or purchased replace-
ment parts cannot be returned to the Aerotech factory
for repair, then the following field service policy applies:

Aerotech will provide an on-site field service represent-
ative in a reasonabie amount of time, provided that the
customer issues a bona-fide purchase order to Aero-
tech covering all transportation and subsistence costs
and the prevailing cost per hour including travel time
necessary to complete the repair.

AERQOTECH,INC., 101 Zeta Drive, Pittsburgh, Pennsylvania 15238 ¢ (412) 963-7470
TWX 710-795-3125 » FAX 412-963-7459

Bulletin ho 130-1286
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