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NOTICE
AEROTECH’S DESIGNATION OF THE "3010" SERVD  CONTROLLER
DESCRIBED IN THIS MANUAL HAS BEEN CHANGED TO "3I010-LS".
WHEN ORDERING OR WHEN REGUESTING TECHNICAL INFORMATION,
PLEASE REFER TO THE "3010-LS" SERVO CONTROLLER.
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CHAFTER 1: DESCRIFTION

The Aerotech Model 2010B (30-volt, 10—-amp) linear
servo controller provides a unique combination of high
reliability, compact design, high output power, high
pawer dissipation, noiseless performance and ease of
operation. This model is comprised of a 74i-type pre-
amplifier with rate and position loop compensation,
driving a power amplifier configured in a current
feedback mode.

The pre—amplifier has three inverting inputs, two
aof which have adjustable scale factors, a balance
adjustment and a gain adiustment for the lag-lead
compensation. The lag—-lead network, along with the
three inverting input resistors, are mounted on
standoffs for guick, easy replacement.

The power output stage contains all  hermetically
sealed, NPN, single-diffused power transistors for
reliable, second breakdown—free operation. The power
stage is operated in the linear mode (class H) for wide
bandwidth and quiet, reliable operation.

Adjustable current limiting prevents motor
demagnetization, and output current fusing (3 amp slow
blow) protects the amplifier against short circuits at
high output currents. Directional current limits,
initiated by limit switch or relay closures, decrease
the torque available in only one direction for limited-
travel motor loads.

The isolated, internal power supply operates from
115 VAC or 230 VAC, 350/60 Hz and provides all necessary
operating voltages in addition to regulated +13 volts
for external use.




CHAPTER 2: SPECIFICATIONS

SECTION 2-1  MAXIMUM RATINGS (25 C UNLESS OTHERWISE

SPECIFIED)

Peak cutput current (2 secs) .............-.. +10 amps
Continuous output current .................. + 3 amps
Peak output voltage .......... ... .. ... . ..... +30 amps
POWER OQUTPUT:
Peak ... .. e e e 3560 watts
ContinuomS .« ot e e e e e s 70 watts*.
Continuous mounted in Aerotech ‘

ChasEIs . . e e 80 watts*x*
Operating temperature .................. 0°to 50°C
Storage temperature ..................... -30°%°to 85°C
AC line voltage ...... .. .. i iuiirannnnn 125 VAC, 5B0/60 Haz

240 VAC, 50/€£0 H=z

SECTION 2-2  ELECTRICAL CHARACTERISTICS

PREAMPLIFIER:
Voltage gain ....... .. .cc.. s 100 db, open loop
Offset ... ... e Adjustable to zero
Drift . i e e e 10 microvolts/C ,

referred to input

POWER AMPLIFIER:

Gain .. e e 1.2 amps/volt
Current limit ................ ... 0-10 amps
Bandwidth ..... ... . . .. ... .. 2 KHz
Power output:
Pealkk . ...... ... .. 215 watts
Continuous ................. 72 watts
Torque limitskk¥ . .. ... ....... Limits to 1 amp
Remote shutdowndokx ... .. .. ... Limits to 1/2 amp

POWER SUPPLY:

AC input veoltage . ............... 100-125 VAC/
200-240 VAC

Frequency .......... et eiiiienes 50 or 60 Hz

External + 15 VDC ... ... ......... 3G mA

(For external use)




SECTION 2-3  MECHANICAL CHARACTERISTICS

Welght ... e e e e e e e 8 1/2 1bs.

Dimensions ........... .. . 4 3/4" wide x
6 3/4" long x
5 7/8" high

X Derate 0.4 watts per degree C above 25 C.
*ok Derate 0.46 watts per degree C above 25 C.
*** Requires a closure with current-handling capability

20 mA.

of




CHAPTER 31 INSTALLATION AND OPERATION

SECTION 3-1 INPUT/0UTPUT CONNECTIONS

A.

1157230 VAC INPUT

The input power required is 1135 VAC, 1 amp or
230 VAC, .5 amp. Connect AC power directly to the
power transformer terminal strip, as shown in
figure 1. Use a 1 amp or .35 amp slow blow fuse
in series with the power input line. B

INPUT COMMANDS

Three inputs are available for input and

- feedback signals. Input terminal strip J3, pins

1, 2 and 3 sum to the inverting input of the pre—
amplifier (see figure 1)}. Any of these inputs can
be used for command or feedback signals. Aesrotech
drive systems usually connect tachometer feedback
to 3 and velocity commands or position feedback to
input 1. The input resistance ranges from 3k to
20k ohms. Input signal commons should be connected
to J3-4, signal common.

DIRECTIONAL. CURRENT LIMITS

J%, pins 4, 5 and & are available to inhibit
current flow of a specific polarity +for limited
travel motor loads. I+ J3 pin 4 is connected to
J3 pin %, current flow is inhibited from load high
(-} to load low (+) but not from load low (+) to
load high (-). I+ J3 pin 3 is connected to J7F pin
6, cuwrent flow is inhibited from leoad low (+) to
load high (=) but not from load high {~) to load

low (+}. I4 J3 pin 4 is connected to J3 pin &,
all current Flow {in either direction) is
inhibited.

LOAD CONNECTIONS

The lpad is connected from LOAD HI (=) to
LOAD LO (+). Connecting either LLOAD HI or LOAD LO
to ground can damage the power stage.




E. SUPPLIES FOR EXTERNAL USE

Regul ated + and - 19VDC &t .0F amp is
available for customer use. +15V common is the
"SIG. COM" terminal J3, pin 8 between the '+15y"
(33 pin 7) and "-15V" (J3 pin %) terminals.

SECTION 3-2 COMPENBAT ION

The preamplifier compensation consists of a lag—
lead netwoark (refer to figure 22). The lag is caused by
C2 and the lead results from R8. An additional lag at
about 1000 Hz results from the 1.3E/.1uf input +filter
on  input 3. The DC gain is determined by the input
resistance and potentiometer setting (R2 and pot R1 for
input 1) along with R7. For example, with RI maximum
CW, the preamplifier DC gain would be about 2000 Y/
(66 DRI, Since the power amplitier is 1.2 amp/volt,
overall DC gain is 2400 amp/volt. The overall AC gain
is provided by the R1 and R? potentiometer setting.

SECTION 3-3 ADJUSTMENTS

A. CURRENT LIMIT ADJUSTMENTS

The current can be measured by monitoring
LOAD LG (33, pin 13) with respect to SIG. COM.. (10
amps/volt) with an oscilloscope. Turn R12 maximum

CW (zero current limit). Connect a DC motor to
the load terminals and connect its tachometer
between J3 pin 3 and J3 pin 4. Since there iz a

continuous output current limit of 3 amps, apply &
square wave input command between J3 pin 1 and J3

pin 4 and command peak currents above the
continuous rating. Adjiust R1IZ2 until the desired
current limit is obtained. R1Z adjusts the

cuwrrent limit i both the positive and negative
directions.




GAIN AND SCALE FACTOR ADJUSTMENTS

Scale factor adjustments are pots RiI and R3I for
inputs 1 and 3 respectively. The GAIN adjustment pot
is R9. To increase gain, remove R7. Connect the
tachometer to input 3 (J3 pin 3, turn RI and R9
maximum CW, connect the motor and apply AC power. It
the system runs away when AU power is applied, reverse
the motor or tach connections. I¥ the motor rotates
slowly in either direction, adjust the balance, HRi1l.
Adjust R CCW until the motor oscillates, (it will make

an audible noise) then adjust CW until oscillation
cmases, continue 1/8 to 1/16 tuwrn further. Apply
velocity commands or position feedback teo input i (I3

pin 1) or 2 (J3 pin 2) and adjust scale factor for that
input to obtain proper speed or response.

Input 1 will command greater speed than input 2
because R2 is smaller than R3. On input &, if the
speed is too fast with the scale factor most of the way
CCW, increase 2. If the speed is too slow with the
scale factor full CW, RS can be adjusted CCW — if R3S is
adjusted, K9 will require readijustments. Adjust the
input #2 scale factor by changing RZ.

BALANCE ADJUSTMENT

The pre-amplifier balance (Rii) should be adjusted
w0  that with zero input command, the tach voltage o

current monitor wvoltage is  minimum. Or visually
ohserve the motor and adiust R1l until the motor does
not rotate. I+ it is determined that the balance is

difficult to adjust and DC gain can be sacrificed, R7
can be decreased.




CHAPTER 4: MAINTENANCE

This solid state servo controller requires no
maintenance. I+ it is desired, the balance can be
checked as in section 3-3C at 3 or & month intervals.
The FPC card and heat sinks can be checked for an
accumul ation af dirt if operated 1in a dirty

environment.
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CHAPTER 51 TROUBLESHOOTING

Troubleshooting will be aimed at determining
whether the unit is defective and needs to be returned
to the factory for repair. The symptoms will be those

for a motor/tach system.

SECTION 35-1 MOTOR RUNE AWAY

I1¥f the motor runs at maximum speed with no  input
commands, the problem can be open tach, wrong tach
phasing, or power amplifier failure.

A. OPEN TACHOMETER

Measure the tachometer input terminals and
verify that the tachometer feedback voltage is
returned.

B. TACH PHASING

If the tachometer phasing is guestionable, the
simplest check is to reverse motor or tach leads.

c. POWER AMPL.IFIER LATCHED-UP

To wverify that the J010 power stage is not
latched~up, short J37 pin 4 to J3 pin 6. This will
command zero current out and load high output
should be near O volts with a load connected; i¥
load high output is near +3I0 or -30 wvplts, the
power stage has ftailed.

D. PRE-AMPL.IFIER LATCH-UP

To verify that the pre-amplifier is not at

fault, remove all input signals and connect a 30K
resistor  in parallel with RY {thia places the
preamplifier in & low DC gain). The voltage at

JZ, pin 6 should be less than a volt.




SECTION 32 FUSE BLOWS

If the AC fuse (not supplied with amplifier)

blows, see section 5-24.

I+ the DC fuse (Fl) blows, see section 5-2R

AC FUBE OPEN

The AC fuse open uwsually indicates a power

supply failure or power stage short. To test for
a short in the power stage, remove AC power, the
lowad, and ohmmeter the power stage. Follow this
procedure:

1. Replace F1 if it is open.

2. Flace the + lesad of the ohmmeter (X1 scale)
on +30 volts {catbode D&Y and the - lead to
load high.

3. Flace the - lead on -30 volts (anode DD) and

the + lead to load high.

4, Neither of the two readings should be less
than 100 ohms.

NOTE: I+ ohmmeter polarities are not
observed, low resistance readings will
be measured even for a googd power
stage.

T if the above readings fail, checlk the load
for a short to ground.




B. F1 OPEN

The load fuse opening usually indicates a
shorted (to  ground? load or a current demand
greater than the continuous capability. Check for
motor shorts to ground. Before replacing the
fuse, remove AC power and the load, replace F1 and
check the power stage with an obhmmeter by
performing steps 1 through 4 in section 5-2A.

BECTION 5-3 PDOR SERVO RESPONSE OR RESLLATION

Foor servo response usually results from  1mproper
servo compensation (not enough gain) or adjustment (see
sections 3-2 and 3-73)

SECTION 5-4 SYSTEM OSCILLATION

An unstable system usually results from too much
loop gain or mechanical resonances. Scope the tach and
observe the frequency of oscillation. I¥f mechanical
resonances are suspected., remove the tach feedback,
connect a 20K resistor in parallel with R7, turn R%
full CCW, and apply a variable frequency sine wave to a
command input. The sine wave magnituds should be low
encuagh so that the current capability of the amplifier
is not exceeded. Vary the sine wave freguency througb
the range of the oscillation that was observed with the
tach connected. A mechanical resonance will bre
indicated by a sizeable increase (factor of 10) in tach
voltage as the frequency 1s increased.




CHAPTER &: PHYSICAL SPECIFICATIONS

SECTION &1 MOUNTINE DIMENSIONS

Mounting dimensions and other physical
specifications are shown in figure 3. '




INPUT POWER CONNECTION
A B C D

S O OO

115VAC
NIENIEIICIIN \
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S O O O O
230VAC

OO0 0O | POT ADJUSTMENTS

I 230VAC | Fa'1 F!!SF"‘E!

R11
FUSE F1

COMPONENTS ' TERMINAL

R2,R3,R6,R7,C2,R8
(MOUNTED ON
STAND-OFFS)

STRIP J3

MOUNTING HOLES
(SEE FIGURE 3
FOR DIMENSIONS)

DIODE D6
DIODE D56

FIGURE 1: (A) SIDE VIEW OF THE 3010 SERVO MODULE
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PREAMPLIFIER SCHEMATIC
® - DENOTES COMPONENTS

INPUT 1 MOUNTED ON STAND-OFFS
SPEED COMMAND
INPUT
R1
(43, PIN 1) oK oW Re
10K K
RS c2
o ro—efo— | B9 l’
560K .01 10K
P
cw] aain
INPUT 2
(NORMALLY R3 ,_,VTL_.
NOT USED) 20K 20
(J3, PIN 2)
INPUT 3
INPUT 3 15K
TACH GURRENT
FEEDBAGK <o CW Re GOMMAND
(43, PIN 3) 1SS weAAA-0— (1.2 AMP/
T 39K -15VDG 1 vOLT)
CURRENT
1 LIMIT
oW
2K

R11
BALANCE

(43, PIN 4} _47
-18VDC

PREAMPLIFIER TRANSFER FUNCTIONS
(CURRENT COMMAND POT FULL CCW)

dB 80 =
60 GAIN POT CW
"] R1 POT
CURRENT COMMAND - cwW RO POT CENTER
SPEED COMMAND 40~ - - - =
201 &1 POT oW -—
o= T T ] 1 T T
1 1 10 100 1000 10000 100000
FREQ Hz
———
dB 80=
80
CURRENT COMMAND 40 RS POT R POT CENTER R9 POT CW
TACH FEEDBACK -
20 =
RS POT . . >~ o
() S

¥ 1 1 L | T 1
100 10090 10000 100000

FREQ Hz_

-
-
Y
[ =]

FIGURE 2: PREAMPLIFIER CHARACTERISTICS




A ®
8 3/4"
4 19/32°
MECHANICAL CHARACTERISTICS:
i HEIQHT - 5 7/8"
¥ ® ® WIDTH - 4 374"
} LENGTH - 6 374"
5718 -
TYPICAL) 2 19/32" WEIGHT - 8 1/2 LBS.
[— - MOUNTING SCREWS - #10
- 4 3/4" »
: {OVERALL) |

FIGURE 3: MOUNTING SPECIFICATIONS




A
AC fuse, 5-2
Adjustments, 3I-2

B
Balance adiustment, 3-3

C

Compensation, 3-2

Current limit adijustments, 3I-2
Current limits, 3-=1

E
Electrical characteristics, 2-1

F
Fuses, 5-2

)
Gain adjustment, 3-3

I
Input/output connections, 3-1
Installation, 3—-1

L
toad connections, 3~1

]
Maximum ratings, 2-1
Mechanical characteristics, 2-2

0
Operation, 3-1

=]

Scale factor adjustment, 3-3
Servo response, 5-3

System oscillation, 5-3




Warranty and Field Service Policy

Aerotech, Inc. warrants its preducts to be free from de-
fects caused by faulty materials or poor workmanship
for a period of one year from date of shipment from
Aarotech. 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 seller in specifications
or drawings previcusly 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 setler, 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 expensa.

On-Site Warranty Repair

i 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 factory 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 boha-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

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

Aeratech will provide an on-site field service represant-
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
and the prevailing cost per hour including travel time
necessary to complete the repair,
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