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CHAPTER 1: DESCRIPTION

In This Section:
LI 101100 [0 ot (o] o [N 11

1.1. Introduction

The Aerotech DS16020 and DS16030 Servo Amplifiers (hereafter denoted as DS160
Servo Amplifiers) mark an advance in brush DC motor power control technology. High
output power, small size, and standardized mounting (standard 160 mm, 3U Euro-card)
make these Servo Amplifiers two of the most versatile on the market today.

The DS160 Series Amplifier uses a patented PWM drive scheme alowing them to
produce high output power at very high efficiency. The DS16020 has a hominal rating of

160 VDC at 20 amps peak (2 seconds), 10 amps continuous (with fan cooling) at up to 50

°C ambient. The DS16030 has a nominal rating of 160 VDC at 30 amps peak (2 seconds),
15 amp continuous (with fan cooling) at up to 50 °C ambient. The patented drive scheme
allows operation between 0 and 160 VDC bus levels without component adjustments. A
motor output load fuse is provided.

Figure 1-1. The DS160 Series Servo Amplifiers

The PWM output switching frequency is 20 KHz, well above the audible frequency
range. The PWM output stage utilizes hermetically sealed power MOSFET switching
devices, providing very high reliability and long life.

Five potentiometers are provided at the front of the DS160 Servo Amplifier for easy
access when adjusting the input and tach feedback gain, balance, and current limit. A

Version 1.1 Aerotech, Inc. 1-1
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parameter adjustment module, known as the “personality module” or RCN (Resistor-
Capacitor Network), provides a means of modifying all gain and current limit adjustment
parameters usually adjusted with the potentiometers. The user may set predetermined
gains and current limits, and match specific DC motors to the DS160 Series Amplifier
without adjusting the potentiometers themselves.

The DS160 Series Amplifiers are self-contained, except for the user supplied AC voltage
source needed to generate the internal DC bus voltage of 0 to 160 VDC, and *12 VDC
control voltages. Motor load short circuit protection is provided internally. A typical
interconnection diagram for wiring two or more DS160 Series Amplifiers into a system is
shown in Figure 2-9.

Aerotech provides two types of integrated power supply mounting racks for the DS160
Series Amplifier: the DSR and the DSRF.

The three-axis mounting rack (DSR) is shown in Figure 3-1. The six-axis mounting rack

is shown in Figure 3-2. Both mounting racks have a totally integrated DC bus and control
power supplies. Shunt regulators for controlling DC bus motor regeneration are standard.
Isolation transformers to supply power to the DC bus may be supplied as an option for
both mounting racks.

Both mounting racks provide easy termination of control and power connections to the
motion controller and DC motors. These mounting racks are designed for panel mounting,
reversing the mounting flanges on the six-axis DSRF rack, will permit 19” rack mounting.

The major difference between the DSR rack and the DSRF rack is the inherent mounting
hardware. The six-axis DSRF rack is, in actuality, two three-axis racks joined together.
The six-axis DSRF rack contains two separate three-axis power supplies, each identical to
the power supply on the three-axis DSR mounting rack.

All mounting rack specifications listed in Chapter 3, except those specifying dimensional
data, are in reference to the three-axis DSR mounting rack.

Aerotech, Inc. Version 1.1
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CHAPTER 22 DS160 SERVO AMPLIFIER MODULE

In This Section:

LI 91100 [0 1o o TS 2-1
e Mounting SPeCIfiCalioNS .......cc.eerrereeererieise e 2-1
e Power and Control CONNECLIONS..........cccevrvereeeniereeiennen. 2-2
o Electrical SpecifiCations...........ccocureereineereneierinieennes 2-4
I U O 4 1 | 2-4
o Personality Module...........ccoviieiniinineiee e 2-5
o CONtrol MOOES ......cccoiieirierieieniesiee st 2-5
o Setting the Current Limit.........cccovereinieneieneneiesesenens 2-8
e Pre-Amplifier Gain Characteristics.........ccoovevvevveveeiuennns 2-8
o The PoSt-AMPlTIEr. ..o 2-8
e Wiring DS160 into A SyStem........cccccevereiereeeerieeieeinens 2-8
e Troubleshooting the DS160 Seri€s.......cccooevveerieeiiernns 2-13

2.1. Introduction

The DS160 Series Servo Amplifiers are shown in Figure 2-1 and Figure 2-2. Also shown
in these figures are the various locations for potentiometer adjustments, the personality
module (labeled RCN4), the motor load fuse, and the pin-out specification for the main
control and power connector J1 (located at the rear of the unit). Details of the various
items are included in this chapter.

2.2.  Mounting Specifications

The DS160 Series is designed to “slide” into any standard 3U or partitioned 6U user
supplied card rack. Integrated power supply 3U card racks for the DS160 Series can be
supplied by Aerotech (see Chapter 3 for details).

A sampling of 3U/6U card rack manufacturers are listed below in Table 2-1.

Table 2-1. 3U/6U Card Rack M anufacturers

M anufactur er Address

BICC-VERO 40 Lindeman Drive
Trumbull, CT
06611 (USA)

SCHROFF 179 Commerce Drive
Warwilk, RI
02886 (USA)

KNURRAG (USA Representative)
Panel Components Corp.
335 Tesconi Circle
Santa Rosa, CA

95406

Version 1.1 Aerotech, Inc. 2-1
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2.3.  Power and Control Connections

A “quick-connect” mating connector is supplied with the DS160 Series Servo Amplifier
when the amplifier is supplied less the DSR mounting rack. An outline of this connector is
shown in Figure 2-3. This connector will mount in any 3U card rack section of DIN
mounting specification 41612.

Ds

\&\

Figure2-1. DS160 Series Servo Amplifier Module
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Figure2-2. Mechanical Diagram of DS160 Series Servo M odule (some detail omitted for clarity)
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Figure 2-3. Outline of “Quick Connect” Mating Connector for Connector J1 of DS160 Series

If the user wants the DS160 Servo to be integrated into a user designed PC motherboard
(DIN mounting specification 41617), a different connector designed for PC board
mounting must be used. Aerotech will supply this connector as an option (P/N ECK 352),
or the user may purchase this connector independently. One supplier of this mating
connector is Schroff (see Table 2-1).

Version 1.1 Aerotech, Inc.
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2.4.

Electrical Specifications

Electrical specifications arelisted in Table 2-2.

Table 2-2. Electrical Specifications

Units DS16020 DS16030
Peak Current Output (2 sec) Amps +20 +30
Continuous Output Current Amps 10 15

(x 5 without fan) | (£ 5 without fan)
Output Fuse, F1 (3 AG, slow blow)  Amps 10 (5 w/o fan 15 (5 w/o fan)
Peak Output Voltage Volts 160 160
Minimum Voltage Output Volts 10 10
Peak Power Output Watts 2920 4200
Continuous Power Output Watts 1530 2300
(765 w/o fan) (765 w/o fan)
Efficiency % 93
Pre-Amplifier
Voltage Gain (max open loop) dB 100
Drift (referred to input) pv/°Cc 10
Offset Volts Adjustable to Zero
Power Amplifier

Gain (continuous output) Amps/Vol 1 | 2
Bandwidth kHz 1
PWM Switching Frequency kHz 20
Output Current Limit Amps (max Adjustable: Zero to Peak
Shutdown Input Tristates Motor Output
Minimum Load Inductance mH 2
Operating Temperature °C 0to 50
Storage Temperature °C -30 to 85
Weight kg (Ib) 0.5(1)

A block diagram of the DS160 Series Servo Amplifier Module is shown in Figure 2-4. All
input and output power and control connections are passed through connector J1 (see
Figure 2-3, also).

Two control sections (pre-amplifier and post-amplifier, in dotted lines) are shown in
Figure 2-4. These control sections are detailed in Figure 2-5 and Figure 2-8.

2.5.  Fault Output

The DS160 Series Servo Amplifier Module, when equipped with the DS Series
motherboard, is configured with a Fault Output of active low. If the DS160 Series Servo
Amplifier is not equipped with the DS Series motherboard and the motherboard is to be
user supplied, the Servo Amplifier Module may be selectively configured for a Fault
Output of active high. This is accomplished by removing the Fault Output Select jumper
(see Figure 2-4) from JP1-1 to 2 and connecting the jumper to JP1-2 to 3 (both are P.C.B.
trace jumpers).

Aerotech, Inc. Version 1.1
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The active high Fault Output must not be used in conjunction with the DS Series
motherboard.

2.6. Personality Module

The Personality Module pre-amplifier circuit, RCN4, (shown in Figure 2-5) is used to
interface input and tach feedback signals (if any exist). Figure 2-2 shows the location of
this module.

The user may reconfigure this module. An outline of the module is shown in Figure 2-7.

2.7. Control Modes

The input speed command, Vcom, (see Figure 2-5) is usually connected to the output
command signal of the Motion Controller through J1, pin 16. The motor tachometer
feedback connection Vfb is then connected to J1, pin 18. The component values of RCN4
are set to those values depicted in Figure 2-5.

As previously stated, there are five potentiometers that are used to tune the amplifier to a
particular motor and load. See Table 2-3 for descriptions.

Table 2-3. Potentiometer Descriptions

Potentiometer Description

Input Provides the means of adjusting the DC gain of the input command
present at J1-Pinl6. Turning this pot CW increases gain.

Tach Provides the means of adjusting the DC gain of the tach feedback
signal present at J1-Pin18. Turning this pot CW increases gain.

Balance Provides the means of canceling small DC offsets that may be present
in the pre-amplifier circuit.

Current Limit Provides a means of adjusting the clamp levels of the current
command signal produced by the output of the pre-amplifier. Turning
this pot CCW increases the clamp levels (increases the peak current).

Gain Provides the means of adjusting the AC Gain of the pre-amplifier.
Turning this pot CCW increases gain.

Pots are only used in velocity mode.

For the physical position of these pots see Figure 2-2. For the circuit position and effect,
see Figure 2-5 and Figure 2-6.

Modern motion controllers often provide tach feedback internally to the control. The
result is that the output control signal from the motion controller is usually a current
command signal rather than the traditional speed command signal described above.

For this control mode, the tach connection (pin 18 of J1) remains open. The current
command signal is brought into pin 16 of J1. In this case, personality module RCN4 is
usually reconfigured for unity gain by replacing RCN4 12 to 5 and RCN4 7 to 10 with
4.7K= resistors. The input, tach, and gain potentiometer positions are set full CCW.

B

Version 1.1 Aerotech, Inc.
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2.8.  Setting the Current Limit

The RCN4 resistor component 8-9 is used to set the maximum current that can be
obtained by the current limit potentiometer (full CW for zero current, full CCW for
maximum current).

29. Pre-Amplifier Gain Characteristics

The open loop transfer function for the input connection Vcom (pin 16, J1) and tach
feedback connection Vfb (pin 18, J1) to internal current command signal, lcom, is shown
in Figure 2-6. The gain curves shown in Figure 2-6 are in relation to the values of RCN4
shown in Figure 2-5.

2.10. The Post-Amplifier

A detailed circuit description of the post-amplifier (shown by dotted lines in Figure 2-4)
isoutlined in Figure 2-8. The circuitry shown in Figure 2-8 is for reference only and is not
intended to be altered by the user.

Figure 2-8 shows the control relationships of the internal current command, Icom, with
the internal current feedback signal, Ifb, (see aso Figure 2-4 and Figure 2-5. A brief
outline of the PWM circuit, used to control the MOFSET switches of the output power
stage, is also shown in thisfigure.

2.11. Wiring DS160into A System

A typical user interconnect wiring diagram for two DS160 Servo’s operating from a
common DC bus and = 12 VDC control supply is shown in Figure 2-9.

Exercise caution when wiring the DS160 Servo Amplifiers to the DC bus and control
power supplies.

Most important of the wiring considerations is the length of the interconnect wiring
between the DC bus power supply and connector J1, pins 28 and 32 of the DS160 Servo
Amplifier. This interconnect wiring must never exceed 18 inches between (0.45 meter)
between these two points (see Figure 2-9). Also, the interconnect wiring between the DC
bus and pins 28 and 32 must be twisted tightly together and be of no less htan #14 AWG
gauge (21x18 CM?).

Failure to observe the considerations listed above may result in permanent damage to
the power stage of the Servo Amplifier.

WARNING

2-8 Aerotech, Inc. Version 1.1
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~—— Input Pot Full CCW

i
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Note: Transfer functions shown above are with respect to values of
RCN4 shown in Figure 2-5.
Figure 2-6. Transfer Function of Pre-Amplifier Circuit
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16 Pin DIP Wafer

(snap-on cover
/ removed)
A

i | i |
e— RCN4 1-16 (Resistor, ¥4 Watt)

RCN4 2-15 (Resistor, ¥4 Watt)

RCN4 3-14 (Resistor, ¥4 Watt)

RCN4 4-13 (Resistor, ¥4 Watt)

RCN4 5-12 (Ceramic Capacitor, 50V)

RCN4 6-11 (Resistor, ¥4 Watt)

RCN4 7-10 (Resistor, ¥4 Watt)

RCN4 8-9 (Resistor, ¥ Watt)

Figure2-7. Outline of Personality M odule RCN4

Table 2-4. Per sonality M odule RCN4 M odes
DS16020 DS16030
Torque Mode Velocity M ode Torque Mode Velocity M ode

1-16 10KQ 10KQ2 10KQ 10KQ2
2-15 Open 39KQ Open 39KQ
3-14 Open 390Q2 Open 390Q2
4-13 0Q 100K2 0Q 100K2
5-12 Open JuF Open AuF
6-11 10KQ 100K2 10KQ 100K2
7-10 Open 150KQ Open 150KQ

8-9 1.2KQ 1.2KQ2 2.2KQ 2.2KQ

The surface mount version of this module has a 0 ohm resistor in series with each

@ component listed.

2-10 Aerotech, Inc. Version 1.1



T'TUOSPA

‘au| ‘yoalolay

TT¢

'g-z9Inbiq

101D eyidwy-150d 09TSA 4o Wiesbeiq [ed14109]3 pajreed

50 pSec

Triangle 1

Wave
Generator =~ 8Vou P-P
Triangle Wave 8 uSec Dead Time (typ.)
Reference |
] I
|
i |
T ]
+12V : :
.001 : :
¢
1¢ | |
0-4— L
20K .001 200K Delay
A AN —A
Ilcom
20K
Ifb vy
Op-Amp

Notes:  Typical Op-Amp Gain 200 V/mV
(Open Loop)

Values shown above are factory set.

[enue s,19s) soles 091Ssd

a|npoy Jayiidy on1ss 09TSd



DS160 Series User’'s Manual

DS160 Servo Amplifier Module

‘pasn si uonelado

(1owioysuel] UONE|OS| ON “*8°1) BUI| HO DVASTT

J1uiod siy1 1e punosb yues 198uuod 1ou og
iLNVLHOdI«

‘punoio
yure3 o] swel
1010\l 108UU0D

‘punois yue3 o}
TC JO ¥ uid 198uu0)

. N = =
- o @©
5 = -
= 2
o
(,ND 0T X ¥T) - ./,// = /I/
abneo) 9T 1sB97 1Y o€ [ 0€ _,/A/
a4 p[noys aJIM JoJoN 9c [ 9¢ [
L v | L1 [ |
punoio —\, wHII“II_ _ gtl--L
yue3 o] pall ag \ —I l—!b|._w._” I _| \ql_[._w._” |
pInoys "WO2 OIS SHwI [aARI L r.ﬁu | I | _
2t N “1_ |1«__ zT |
(19sn Aq paiddns) OaAZT - p/ ——=ZC} -4 — 44 I
Aiddns Dan zT * WOD 9IS —$——— 12 .MM‘» + vep—-
JdA 2T+ (074 o 0c
— %l. oT {\/ F %l 91
Mmojag 810N 89S " LNV.LHOdIx
nw:mmw puewwo)
g sixy paads v sixy
\/\ m rA> ze
OVASTT 010 0—8¢ —18¢
4 .
N
onss Jad A0OZ (sng DAA09T 01 0) 9+ ,,,/ % 7
n
4n000Z A0z
4ang
w 09TSd
Av4

N -
(D ;0T X TZ) 8bneg [~
yT#1se87 1V 8g pinoys abes aim “(NIVHO

ASIVA LON OQ) 821n0S 0] S18S og
Ajereladas ajeulwla] “lred paisim] ag 1SniN

Buo sayou| 8T
uey] alop a9 10N IS\ 92IN0S
0] 3|NPoA woiH ybua Buuipy uenodw)

09TSsd

Wiring Diagram for One or M ore DS160 Servo M odules when not used with the Optional

DSR Mounting Rack.

Figure 2-9.
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2.12. Troubleshooting the DS160 Series

A troubleshooting guide for the DS160 Series Servo Amplifier module is provided in
Table2-9. A list of recommended spare parts for the DS160 Series Servo Amplifier
Moduleis shown in Table 2-10.

Table 2-5. Environmental Specifications
Unit Value Comment
Operating Temp °C 50 (max) — 0 (min) Ambient temp of the servo module heatsink,
not the enclosure
Storage Temp °C +85 (max) — -30 (min Shelf storage only, not stand-by use
Humidity % 10-90 Non-condensing
Table 2-6. Power Stage Specifications
Unit Value Pin Comment
Short Circuit Trip Amps (min) 40 J1-26, 30 Requires power-down reset. [Max

may be as high as 60 amps.

Typical input/output impedance  Ohms (max) . J1-26, 28, 30, 32 From bus connection (28 or 32) to
motor connection (26 or 30)

DC bus high voltage trip Volts, DC| 205 J1-28, 32 Requires power-down reset.
(min)
Typical switching efficiency % (min) 93 -- Efficiency based on switching and

resistance losses.

Version 1.1 Aerotech, Inc. 2-13
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Table 2-7. Controal Interface Specifications
Unit Value Pin Comment
Input command connection Volts (max) +20 J1-16 | This connection is for the speed
Kohms (impedance) 6 (current command) input control to
the servo module.
Tach feedback connection Volts (max) +40 J1-18 | This connection is for velocity
Kohms (impedance) 6 feedback to the servo module.

Shutdown connection Volts (max) -5to +20| J1-6 | Provides shutdown to the power

stage of the servo module. Pulling
Kohms (impedance) 10 this input to signal common inhibitg
switching at the power stage.

| Limit + connection VDC 0 J1-12 | Provides directional current limit to
the servo module (via limit switch).
When pin J1-12 is connected

Kohms (impedance) 10 through a dry contact to signal
common, current flow from J1-30 t
J1-26 is limited to <lamp.

| limit — connection VDC 0 J1-14 | Provides directional current limit to

the servo module (via limit switch).

Kohms (impedance) 10 When pin J1-14 is connected
through a dry contact to signal
common, current flow from J1-26 t
J1-30 is limited to <lamp.

Current monitor connection Kohms (impedancg) 5 J1-8  This connection provides a pojnt at
which the output current level
flowing from pin 26 to 30 of J1
signal may be monitored. Scaling i
5amp/volt for DS16030 and 3
amp/volt for DS16020.

Fault output connection mA (max) -50 J1-10 | This output is used for external fau

(open collector) indication. This connection is field
programmable to drive low (to
signal common) or open, if a short
circuit condition (motor load), high

VDC (max) +30 DC bus voltage, or low +12VDC
input condition exists. Jumper poin
1to 2 at JP1 for active low. Jumpe
points 2 to 3 at JP1 for active high,

+12VDC source connection VDC (min) +11 Voltage below +11VDC will inhibit

VDC (max) +13 J1-20| output switching.

mA (max loading) 50

—12VDC source connection VDC (min) -11

VDC (max) -13 J1-22

mA (max loading) 50
Signal Common J1-24
2-14 Aerotech, Inc. Version 1.1
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Table 2-8. Power Connection Specifications
Unit Value Pin Comment
+B, +B return connection | VDC (max) 165 J1-28 (+B) | The DC bus voltage for the power stage of
DS160 Servo is applied here. Warning -
I nterconnect wiring between these points
VDC (max) 7 J1-32 must never be mor% than 18 inch&pi)n
(+Breturn) | |ength. Both wires must be twisted together.
(See Figure 2-9 for more information)
+, - Motor connections Volts(max) | +165 J1-26 (+) | Provide “PWM" voltage, which controls
J1-30 (-) | current flow to the DC motor. The output
switching frequency is 20kHz. Internal shg
Volts (min) 0 . circuit protection is provided if these
outputs are shorted together or to earth
ground.
Heatsink ground -- -- J1-4 Earth grounding point for heatsink.

Table 2-9. Troubleshooting G

uide

Condition

Possible Cause

References

Active LED is de-energized, eve
with +12VDC applied to pins 2
and 22 of J1.

nShutdown input (pin 6, J1) i
D pulled low.

sSee Figure 2-4 (see also Table 2-7).

High DC bus voltage (pins 28§
32 or J1).

3,See Figure 2-4, Figure 2-9.

+12VDC input (pin 20, J1) i
below +11VDC.

5 See Figure 2-4, Figure 2-9 (see also
Table 2-7).

Short circuit exists at motg
connections (pin 26, 30 or J1)

rSee Figure 2-4, Figure 2-9.

Active LED is energized, but n
torque is present at motor shaft

pMotor load fuse F1 is open

See Figure 2-2, Figure 2-4

I limit + (pin 12, J1) and/or
limit — (pin 14, J1) contac
closed to signal common.

See Figure 2-4, Figure 2-9 (see also
t Table 2-7).

No DC bus voltage on +B, +I
return (pins 28, 32 of J1)

B See Figure 2-4, Figure 2-9.

Current limit pot turned full CW.

See Figure 2-2, Figure 2-4, Figure 2

Motor accelerated to full spee
when *12VDC power and DC bu
power was applied.

dTach feedback wires reverse
s(pin 18, 24 of J1)

2Bee Figure 2-4, Figure 2-9 (see also
Table 2-7).

Personality module removed

See Figure 2-2, Figure 2-5.

Motor has high pitch (oscillation

sound when +12VDC and DC bushigh.

power is applied

) Tach and or Gain pot turned tq

ydSee Figure 2-2, Figure 2-5.

Motor gets excessively hot wheg
running at minimum load conditio
(reference current monitor, pin 8
J1).

2rRipple current (peak to peak)
nexcess of 20% of continuod
ofeturn of motor, due to too hig
pre-amplifier gains.

nSee Figure 2-5.
s
h

Ripple current (peak to peak)
excess of 20% of continuoy
return of motor, due to too lo

nSee Figure 2-5.
s
v

motor inductance.

Version 1.1
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Table 2-10. DS160 Series Replacement Parts
ltem Aerotech Part # Comment

DS16020 Servo  Amplifier EFA465 --

Module

DS16030 Servo Amplifier EFA469 -

Motor load fuse, F1 Use any “slow blow” fuse (no
greater than 10 amp for DS16020
and 15 amp for DS16030 curre
with no less than 250Volt rating).
Fuse size: 3 AG

Personality Module EIK135 Used for pre-selection of ga

and parameters for other motor
EIK162 combinations.

Quick-connect mating connector ECK381 Mating connector for discrete

for connector J1 back plane termination.

Solder-type mating connector for ~ ECK352 Mating connector for printe

connector J1 circuit motherboard termination

0oao

2-16
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CHAPTER 3: DSR AND DSRF MOUNTING RACKS

In This Section:

LI 10100 o Lo 1P 3-1
» Three-AxisMounting Rack (DSR)........ccccerveervenerereenennes 31
LIS 01010 = L= (U] = o] 31
e Control & Power Connections to Mounting Racks.......... 31
e Six-AxisMounting Rack (DSRF) .......cccccevvvevreeeneneenns 3-3
o Mounting SPeCifiCatioNS.........c.erveereenieeriinieirieseeeseeeenes 33
e Electrical Specifications..........cccceivvveeeieeieieseseseseeinens 3-6
o FUNCtioNal Diagram..........ccoeeeereenmeereeneeesieneeieseeseeneseeneens 3-8
e Wiring DSR/DSRF into System.........cccccevveveereerieseesnenne 311
e TheTV 2.5 DC Bus Power Transformer ...........c.ccecen.e. 311
LI I (01010115 0T 1) o [ 3-17
* DSR & DSRF Spare Parts.........c.cccceviieiiiinieniieineneene, 3-18

3.1. Introduction

Two types of mounting racks for the DS160 Series Servo Amplifier module may be
supplied as an option (see Figure 3-1 and Figure 3-2).

3.2. Three-AxisMounting Rack (DSR)

The three-axis mounting rack (DSR), shown in Figure3-1, contains all necessary
functions for interfacing up to three DS160 Series Servo Modules with three DC motors.
If isolation from the AC line is required, the only additional item necessary is a
transformer for generating power for the internal DC bus power supply.

A 2.5 KVA transformer is usualy all that is necessary for driving up to three DS160
Series amplifier in atypical servo application.

The control voltages (+ 12 VDC supply) are derived internally from an external 115/230
VAC, 50 to 400Hz power source.

3.3.  Shunt Regulator

A DC bus shunt regulator circuit (integral to the mounting rack) is supplied to clamp an
elevated DC bus voltage caused by excess motor power regeneration during deceleration.
The shunt adjust pot (P1, see Figure 3-8) is factor sét9rvVDC. If a lower clamping

level is required, this pot may be turned CCW appropriately.

34. Control & Power Connectionsto Mounting Racks

Control and power connections to the mounting rack are accessed via an extension board
at the rear of the mounting rack. The mounting rack base height is 3U, in accordance with

international DIN standards. The control and power extension board is less than 1U in

additional height.

Version 1.1 Aerotech, Inc. 31
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et ] o2seceo |

Figure 3-1. Three-Axis Mounting Rack (DSR)

Figure 3-2. Six-Axis M ounting Rack (DSRF)
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35. Six-AxisMounting Rack (DSRF)

The six-axis mounting rack (DSRF) is shown in Figure 3-2. This rack consists of two
three-axis racks joined together.

To simplify, this chapter provides only those specifications that are pertinent to the three-
axis rack. Specifications for the six-axis rack are provided only for those specific items
that differ from the three-axis version.

3.6. Mounting Specifications

Mounting specifications for the DSR and DSRF mounting racks are shown in Figure 3-4
and Figure 3-5.

Adequate ventilation space must be provided above and below the mounting rack for
adequate convection cooling of the DS160 series amplifiers (see Figure 3-4 for
minimum airflow space).

A side view of the DSR/DSRF mounting racks is shown in Figure 3-3. The sides of both
mounting racks can be reversed in the field by removing the six screws (from both sides)
as shown. This feature allows for field selectable panel mounting or rack mounting. The

DSREF (six-axis) mounting rack is the standard 19” width, allowing it to be panel or rack

mounted.
Mounting ears can be reversed for rack or
panel mounting by removing screws (both
sides).
Mounting ear in rear when panel\mounted.
Mounting ear in / 1 N
front when rack

mounted. —

7
O

7
I

\
I
|

|

v
OO/

™~ MODEL

“~{Vouts | acoc [awps | HERT.

T SERIAL]

O

- - — — — — — —

/
SERIAL TAG A—/ / //
/

MODEL TAG —/  /

VOLTS TAG
(Indicates requirement for
control input power, see
Figure 3-7 and Figure 3-9).

Figure 3-3. Side View of DSR/DSRF M ounting Rack

WARNING

Version 1.1 Aerotech, Inc.
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DSR Power Supply

DSR FRONT ,

Allow Sufficient Space For Air Flow, Top And Bottom

—32.0 [1.26]

DSRF Power Supply

50.8 [2.00]
| PN PN PN PN PN Y . .
22%% T zRRRR ———s7stea——f :
? @ o[ 2 I 2251089
1l
@ 8 8 8 ‘ 132.8 [5.23]
(e} e} e} 1 101.6 [4.00]
| @ 8 8 8 | DSR/DSRF SIDE
3 S 5 56.6 [2.23]
iS>2 © iS>
L@ ) 7) 2| i JD ?
250.5 [9.86] —————————————=f 135[0.58] 4-‘—240.0 [9.45]——4 63.5 [2.50]
268.2[10.56]

—

M5[#10] Clearance Typ.

DSRF FRONT ,
—32.0[1.26]
el Deped M ZE2EE
‘P @ 212 2 @ 270 @
22.5[0.89] 132.8 [5.23]
@ o o o @ [e] [e) o
o) o o o 0o [}
GF o o o o o o f 1 101.6 [4.00]
[¢) o o o o ¢}
[ @ o o o @ o o o 1| 56.6[223]
JL o o o o e} ¢} i
sl ® @ e
L2 2 2 2 2le ) 2 2 2]
465.6 [18.33]
483.4[19.03]

Dimensions - millimeters [inches]

Figure 3-4.

DSR/DSRF M ounting Dimensions

3-4 Aerotech, Inc.
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DSR FRONT VIEW

]

deldedad]
{P 227 [7) [ q}
DSR/DSRF SIDE VIEW
[e] o e}
6‘9 o 0 o 6‘9
S R
' o o o ' >
45 o o) le) 4}
b b
L@
Blower Assembly 43.2[1.70] 33.0[1.30]
‘ t=—119.6 [4.71]—=
je———119.6 [4.71] — ==t 49.5[1.95] {=—
DSRF FRONT VIEW
2222 it | l2dad iR
? @ Q10 (7] (7] @ [ZB K4 7] (7] ﬁ}
o] [¢] ] o] o ]
e) o o) o) e} o)
S S
! o o o o o o '
49 o) o) O ¢] [0) ) 49
é' $
LQ 7] [7,) 7)) 7,117 7] 7 7)) 7))
i
Blower Assembly Blower Assembly 43.2 [1.70]
1
l—— 92.7 [3.65] +l<— 119.6 [4.71] ——l———— 50.9 [2.01]

Dimensions - millimeters [inches]

Figure 3-5. DSR/DSRF Fan Dimensions
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3.7.  Electrical Specifications

Electrical specifications for the DSR and DSRF mounting racks are listed in the tables
below. Each specification contains reference information regarding input/output
connector pin numbers. Comments are also included for each specification.

An outline of the DSR (three-axis) mounting rack is shown in Figure 3-6. This outline
provides reference information for user terminated input and output control and power
wiring.

A rear view of the DSRF rack is shown in Figure 3-10. This outline shows the location of
jumpers A-B or B-C, which vary, depending on the type of DC bus input power (see
Figure 3-9).

Table 3-1. I nput/Output For DS160 Series DC Bus Power Specifications
Units Value Pin Comment
Peak DC Bus Output Current Amps, DC (max) 60 P1, P2, P3-28, 32 | Assume equal distri-

bution of total current
over al 3 sets of
connections.

Continuous DC Bus Output Current Amps, DC (max) 30 P1,P2,P3-28,32 | Max current  per

connection is 15 amps

DC Bus Input Supply AC Voltage VAC (max) 115 J1-1, 2, 3,4 Max is nomina line
value. Max alowable
VAC (min) 5 “high line” is 10%

(i.e., 127 VAC).

DC Bus Shunt Regeneration Set Point VDC (max 190 -- --

Table 3-2. Control Input Power Specifications
Units Value Pin Comment
Voltage 115VAC VAC (max) 130 | J2-1,2 | 240VAC and 220VAC
VAC (min) 95 (European Service) are
230VAC VAC (max) 260 considered nominal values for
VAC (min) 190 230VAC configuration.
Frequency Hz (min) 50 J2-1,2 | 60Hz is typically the standard
Hz (max) 400 input frequency for North
American Service.
Current 115VAC mA (max) 70 J2-1,2 | Power draw is typically less
230VAC mA (max) 35 than 5 Watts.
3-6 Aerotech, Inc. Version 1.1
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Table 3-3. Motor Output Power Specifications
Units | Value Pin Comment
Motor Connection Output - -- JH-1,2,3,4,5,6 | See Table 2-2 through Table 2-
8 for DS160 Series Servo
Modul e specifications
Table 3-4. Control Interface Specifications
Units Value Pin Comment
Auxiliary £12VDC Output Connections mA(max) +50 J3-11 (+12yhis is maximum draw for
J3-5 (-12) | external use.

Motor Shutdown Connection Volts (max) | -5to +20| J3-4, 10, 16/ Connection is separate (for
each motor axis. Pulling this
input to signal common

Kohms 10 inhibits. switching of
(impedance) respegtlve Servo Amp. This
input is pulled up internally
to +12.

System Fault Output Connection mA(max) -50 J3-20, 7 Open Collector output driver.
Drives low if any DS160
module is current tripped, ar

VDC (max) +30 if DC bus is too high (loss of
shunt regulator), or i
+12VDC supply is low.

For electrical specifications on all other connections to internal connector J3, see

Table 2-6 (Control Interface Specifications).

/)
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3.8.  Functional Diagram

A functional diagram of the DSR mounting rack is shown in Figure 3-7. Locations of
input and output connectors J1 through J4 are shown in Figure 3-6.

Pertinent information concerning the location of key items shown in the function diagram
(Figure 3-7) is shown in Figure 3-8.

AC Power
. (115 or 230 VAC)
DC Bus Power Fault Indicator for Control Power (J2)
Connections LED (DS1) . .
(J1) Axis 1, 2, and 3 Axis 1, 2, and 3 Motor
Control Connections Connections (J4)
(33) l
v Optional Stand-off
DANGER © oceuspowsm | wreReace o7 CONT:OL MOTOR1 MOTOR:/MOTOR 3 © for Plastic Guard
: AC AC ical, 4
HIGH VOLTAGE ACLAC2 CTICT2 | (Y 3 O ACAC T T T T (typ )
L yln 1 19 a4
DRSS oY= =jSSSSSS
o 1 2 3 4 32 1T 2 3 4 5 o

O Input 1 Fuse
[@m—)

] O

Input 1 Fuse

Shunt

O [

O [

DC BUS // SHUNT REGULATOR
INPUT FUSES OVERLOAD FUSE

SEE FIGURE 3-7 FOR DETAILS
* DANGER: HIGH VOLTAGE EXISTS ON CARDRACK
BACKPLANE, AS SHOWN ABOVE!

Figure3-6.  Front View of DSR (1/2 DSRF) — Showing Locations of Input/Output Control and Power
Connections.
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O 00O

DS160 Series
B Servo Amplifier

> Modules plug in
here.

L/

Shunt adjust pot,
Jumpers for I P1 4 factory set to
selecting control | 190vDC
power input voltage \ .
(115 or 230 VAC) | A
See Figures: 3-3, 3- B P1
7, and 3-9. T~ P

P2

!
g

JP1

1 F

O ( 0O

Figure 3-8. Inside View of DSR M ounting Rack (DS160 Amplifiers and Power Supply M odule Removed)
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3.9. Wiring DSR/DSRF into System

An interconnect diagram for input power and output motor wiring is shown in Figure 3-9.
The input DC bus power wiring (J1) alows for three configurations, single-phase full
wave, single-phase center tap or 115VAC off line. The internally generated DC bus
voltage relationship to input AC voltage can be derived with the following equation (this
equation applies to both center tap and non-center tap configurations):

DCBUS(VDC) = INPUT VACRMSx 1.414

Connections J1 pin 4 and J3 pin 7 must both be connected to earth ground (see
Figure 3-9). :@

An outline and pin-out specification for the control interface connector (J3) is shown in
Figure 3-11. Connector J3 accommodates a standard 37-pin “D” type male mate.

3.10. TheTV 2.5DC BusPower Transformer

An outline of the optional TV2.5 DC bus power supply transformer (P/N EAX159) is
shown in Figure 3-12. This transformer is supplied as an option to the DSR and DSRF
mounting racks. The transformer allows the generation of a 40 VDC bus (28 VAC taps),
60 VDC bus (43 VAC taps), 80 VDC (56 VAC taps), 100 VDC (70 VAC taps), and 160
VDC (115 VAC taps).

Figure 3-13 shows the typical DC bus “droop” characteristics of the TV2.5 transformer,
connected to the DC bus input power connection (J1) of the DSR rack (see Figure 3-9).
DC bus voltage level yof Figure 3-13 is in respect to the filter capacitors (2000ufx3)
with given value of output curreng Histributed to the three DS160 Series Amplifier
modules.

*115 VAC operation can be derived directly from the line, eliminating the need for

the TV2.5 transformer. C@)

Version 1.1 Aerotech, Inc. 3-11
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DSR and DSRF Mounting Racks
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View is with rear cover and
shunt resistor removed.

PAD A PAD C

O O
— —
— o —

O O

FAN

Jumper B-C with 115VAC, off-line operation
Jumper A-B with transformer isolation
See Figure 3-9.

Figure 3-10. Rear View of DSR (1/2 DSRF) M ounting Rack
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20

Outline of Connector J3

37

O

OO000O0O0O0O0O0O0OOOOOOO0
0101010101010 101010101010101010101010;

@,

© 00 N o g A~ W N -

=
o

11
12
13
14
15
16
17
18
19

Shield

(N.C)

Signal Common

Motor 1 Shutdown
—12VDC (for external use)

Motor 1 | Limit -
Signal Common
(N.C)

Signal Common
Motor 2 Shutdown
+ 12VDC (for external use)
Motor 2 I Limit -
(N.C)

(N.C)

Signal Common
Motor 3 Shutdown
(N.C)

Motor 3 | Limit -
(N.C.)

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

19

System Fault

Motor 1 Tach Feedback (Veg)
Motor 1 Input Command (Vcom)
Motor 1 Current Monitor (Irg)
(N.C)

Motor 1 | Limit +

(N.C)

Motor 2 Tach Feedback (Veg)

Motor 2 Input Command (Vcom)
Motor 2 Current Monitor (Irg)
(N.C)

Motor 2 | Limit +

(N.C)

Motor 3 Tach Feedback (Veg)

Motor 3 Input Command (Vcom)
Motor 3 Current Monitor (lIrg)
(NC)

Motor 3 | Limit +

Alternate Tachometer connections can be made at J5. See Figure 3-6 and Figure 3-9.

Figure 3-11.

Pinout Definitionsfor Control Connector J13

3-14
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DSR and DSRF Mounting Racks

See Section 3-10 for
DC Bus Equivalent.

PRIMARY SECONDARY
A Q e o 115VAC  10A
o (104 70VAC  15A i
g &S 56VAC  16.5A
5@ o 43VAC  17A
28VAC  19A
p-(104) -
E 115 0 Volts C.T.
° 0 Volts C.T. ] NEUTRAL — J1-4
28VAC  19A |
Input Primary Input
Voltage Jumper Connection 43VAC 17A
104 A-B C-D A&D 56VAC  16.5A 12
115 A-B E-F A&F
208 C-B A&D 70VAC  15A
230 B-E A&F
115VAC  10A _ |
°
J2-2
120VAC  4.0A
J2-1

MECHANICAL SPECIFICATIONS

Dimensions: Millimeters [Inches]

Connections to DSR/F
Figure 3-9

28 H1

42 H2
154.9[6.10]  180.3 [7.10]
148 [5.81)]

56 H3

70 H4

115
(Top &
Bottom) ® O S &
273.1 [10.75] — o 140 (5.50]

Weight: 12.73 Kg (51 Ibs) Use %-20 Mounting Hardware

Figure 3-12. TV2.5 Transformer Specifications

Version 1.1 Aerotech, Inc. 3-15
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(DC)

160 \\
150 \

140

130 \

110
100 \\
90 T~
80 T~ 100v
0 10 20 30 40 50 60 o
(DC AMPS)

Curves shown are for center-tap and full wave configurations (see
Figure 3-9).

Figure 3-13. Typical DC Bus Voltage Characteristics of TV2.5 & DSR/F Mounting Rack

3-16 Aerotech, Inc. Version 1.1
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DSR and DSRF Mounting Racks

3.11. Troubleshooting

A troubleshooting guide for the DSR/F mounting racks appears below, in Table 3-5.

Table 3-5.

Troubleshooting

Condition

Possible Cause

Reference

Active LED(s) on DS160
Series servo are de-energized
with 115 (230) VAC applied at
connector J2.

Shutdown inputs (pins 4, 10, 16 of
J3) are pulled to signal common.

115 (230) VAC control input
power below minimum level.

Motor short circuit condition at
motor output power connections
(pin 1 through 6 on J4).

+12VDC power supply fuse F2
open

Figure 3-7, Figure 3-11, Table 3-4.

Figure 3-7, Figure 3-9

Figure 3-7, Figure 3-9

Figure 3-7, Figure 3-8
If fuseis open, do not attempt repair!

Active LED(s) on DS160Q
Series servo module(s) a
energized, but no torque
present on motor shaft.

re
S

Directional current limit contact
(limit + and | limit — , pins 6, 12
18, 25, 31, and 37 of J3) &
pulled to signal common.

Current limit pots on DS16
Series servo module are full CW|

No DC bus input voltage (J1) ¢
input DC bus fuse open.

5
reFigure 3-7, Figure 3-11, Table 2-6

n Figure 2-2, Figure 2-3, Figure 2-4,
- Figure 2-5

rFigure 3-6, Figure 3-7, Figure 3-9

Motor(s) accelerate to fu
speed when *12VDC powe
(J2), DC bus power (J1),

applied.

n =

Tach feedback connected (pin 2
27, and 33 of J3) are require
with respect to signal common.

igure 3-7, Figure 3-9, Figure 3-11, Tak

09

DC bus shunt regulator fus
opens periodically.

Excessive motor regeneratic
(due to deceleration of hig
inertia load).

DC input power > 115VAC

n
hFigure 3-7, Table 3-1

Figure 3-7, Figure 3-9, Table 3-
Table 3-2, Table 3-3, Table 3-4

Fault LED is energized.

Shunt regulator fuse

(shunt option).

is ope

1 or more DS160 Series servo
have a short circuit cruuent tr
conditon at motor outpu
connections (J4).

DC bus voltage in excess

)rlzigure 3-6, Figure 3-7

s)
thigure 3-7, Figure 3-9

pf

195VDC.

Version 1.1

Aerotech, Inc.
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3.12. DSR & DSRF SpareParts

Table 3-6. Replacement Partsfor the DSR and DSRF

Item Aerotech Part # Comment
DSR 3-axis mounting EFA471
rack

Use 15A slow-blow, 3AG, 125V fuse
with center-tap transformer

DC bus input-1 fuse,
DS16020 or DS16030 - Use a 30A dow-blow, 3AG, 125V fuse

with non center-tap transformer or off
line. See Figure 3-7 and Figure 3-9.

Use 15A slow-blow, 3AG, 125V fuse
with center-tap transformer

DC bus input-2 fuse, -
DS16020 or DS16030 Use dummy fuse (bus bar) with non

center-tap transformer or off line. See
Figure 3-7 and Figure 3-9.

Shunt regulator Use 3 amp slow-blow, 3AG, 125V fuse.
overload fuse (F1) Do Not Exceed 3 Amp!
0o o
3-18 Aerotech, Inc. Version 1.1
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Appendix A

APPENDIX A:  WARRANTY AND FIELD SERVICE

In This Section:

e Laser Product Warranty

¢ Return Products Procedure

¢ Returned Product Warranty Determination

¢ Returned Product Non-warranty Determination
¢ Rush Service

e On-site Warranty Repair

e On-site Non-warranty Repair

Aerotech, Inc. warrants its products to be free from defects caused by faulty materials or
poor workmanship for a minimum period of one year from date of shipment from
Aerotech. Aerotech’s liability is limited to replacing, repairing or issuing credit, at its
option, for any products which are returned by the original purchaser during the warranty
period. Aerotech makes no warranty that its products are fit for the use or purpose to
which they may be put by the buyer, where or not such use or purpose has been disclosed
to Aerotech in specifications or drawings previously or subsequently provided, or whether
or not Aerotech’s products are specifically designed and/or manufactured for buyer’s use
or purpose. Aerotech’s liability or 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.

Aerotech, Inc. warrants its laser products to the original purchaser for a minimum period
of one year from date of shipment. This warranty covers defects in workmanship and
material and is voided for al laser power supplies, plasma tubes and laser systems subject
to electrical or physical abuse, tampering (such as opening the housing or removal of the
serial tag) or improper operation as determined by Aerotech. Thiswarranty is also voided
for failure to comply with Aerotech’s return procedures.

Claims for shipment damage (evident or concealed) must be filed with the carrier by the
buyer. Aerotech must be notified within (30) days of shipment of incorrect materials. No
product may be returned, whether in warranty or out of warranty, without first obtaining
approval from Aerotech. No credit will be given nor repairs made for products returned
without such approval. Any returned product(s) must be accompanied by a return
authorization number. The return authorization number may be obtained by calling an
Aerotech service center. Products must be returned, prepaid, to an Aerotech service
center (no C.O.D. or Collect Freight accepted). The status of any product returned later
than (30) days after the issuance of a return authorization number will be subject to
review.

After Aerotech’s examination, warranty or out-of-warranty status will be determined. If
upon Aerotech’s examination a warranted defect exists, then the product(s) will be
repaired at no charge and shipped, prepaid, back to the buyer. If the buyer desires an air
freight return, the product(s) will be shipped collect. Warranty repairs do not extend the
original warranty period.

S
%
2,
-
M

Laser Products

Return Procedure

Returned Product
Warranty Determination

Version 1.1 Aerotech, Inc.
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Returned Product Non-
warranty Determination

Rush Service

On-site Warranty Repair

On-site Non-warranty
Repair

Company Address

After Aerotech’'s examination, the buyer shall be notified of the repair cost. At such time
the buyer must issue a valid purchase order to cover the cost of the repair and freight, or
authorize the product(s) to be shipped back asis, at the buyer's expense. Failure to obtain
a purchase order number or approval within (30) days of notification will result in the
product(s) being returned asis, at the buyer’s expense. Repair work is warranted for (90)
days from date of shipment. Replacement components are warranted for one year from
date of shipment.

At times, the buyer may desire to expedite a repair. Regardless of warranty or out-of-
warranty status, the buyer must issue a valid purchase order to cover the added rush
service cost. Rush serviceis subject to Aerotech’s approval.

If an Aerotech product cannot be made functional by telephone assistance or by sending
and having the customer install replacement parts, and cannot be returned to the Aerotech
service center for repair, and if Aerotech determines the problem could be warranty-
related, then the following policy applies:

Aerotech will provide an on-site field service representative in a reasonable amount of
time, provided that the customer issues a valid purchase order to Aerotech covering al
transportation and subsistence costs. For warranty field repairs, the customer will not be
charged for the cost of labor and material. If service is rendered at times other than
normal work periods, then special service rates apply.

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.

If any Aerotech product cannot be made functional by telephone assistance or purchased
replacement parts, and cannot be returned to the Aerotech service center for repair, then
the following field service policy applies:

Aerotech will provide an on-site field service representative in a reasonable amount of
time, provided that the customer issues a valid purchase order to Aerotech covering al
transportation and subsistence costs and the prevailing labor cost, including travel time,
necessary to complete the repair.

Aerotech, Inc. Phone: (412) 963-7470
101 Zeta Drive Fax: (412) 963-7459
Pittsburgh, PA 15238-2897 TWX: (710) 795-3125
USA

oo

A-2

Aerotech, Inc. Version 1.1



DS160 Series User’'s Manual

Index

C
Control and power connections
DS160, 2-2
DSR/F, 3-1

Control input power specifications for DSR/F, 3-6
Control interface specifications
DS160, 2-14
DSR/F, 3-7
Control modes of DS160 Series, 2-5
Current limit, 2-4, 2-5, 2-8, 3-17

D

Description
DS160 series, 2-1
DSR, 3-1
DSRF, 3-3
DS16020, DS16030
Control interface specifications, 2-14
Control modes, 2-5
Electrical specifications, 2-4
Environmental specifications, 2-13
Fault output, 2-4
Mounting specifications, 2-1
Personality module, 2-5
Pictures of, 1-1, 2-2
Post-amplifier specifications, 2-8, 2-11
Power and control connections, 2-2
Power connection specifications, 2-15
Power stage specifications, 2-13
Pre-amplifier
Specifications, 2-4
Spare parts, 2-16
Troubleshooting guide, 2-15
DSR/DSRF
Control and power connections, 3-1
Control input power specifications, 3-6
Control interface specifications, 3-7
Electrical specifications, 3-6
Functiona diagram, 3-8
Interconnection, 3-12
Introduction, 3-1
Motor output specifications, 3-7
Mounting specifications, 3-3, 3-4, 3-5
Shunt regulator option, 3-1
Spare Parts, 3-18
Troubleshooting, 3-17
Wiring into a system, 3-11

E

Electrical specifications
DS16020/16030, 2-4
DSR/F, 3-6

Environmental specifications for DS16020/16030, 2-
13

F

Fault output, 2-4
Field Service Information, A-1
Field Service Policy, A-1

Introduction, 1-1

J13 pinouts, 3-14

L

Load connections, 3-3, 3-12

M

Motor output specifications for DSR/F, 3-7
Mounting specifications for the DSR/F, 3-3
Mounting the DS160 series, 2-1

P

Parts

DS160 series, 2-16

DSR/F, 3-18
Personality module, 2-5, 2-10, 2-16
Pinouts for J13, 3-14
Post-amplifier specifications for DS16020/16030, 2-8
Potentiometer

Description, 2-5

Overview, 1-1
Power connection specifications, 2-15
Pre-amplifier

Gain characteristics, 2-8, 2-9
PWM, 1-1

Output stage, 1-1

Output switching frequency, 1-1

R
Replacement parts for the DSR/F, 3-18

S

Shunt regulator option, 3-1
Six-axis mounting rack (DSRF), 3-2, 3-3
Specifications, 2-1

Version 1.1

Aerotech, Inc. i



Index

DS160 Series User’'s Manual

T

Three-axis mounting rack (DSR), 3-1, 3-2
Transformer, TV2.5, 3-11
Specifications, 3-15
Troubleshooting
DS160 series, 2-13, 2-15
DSR/F, 3-17
TV 2.5 transformer, 3-11

W

Warranty Information, A-1
Warranty Policy, A-1
Wiring into a system
DS160, 2-8
DSR/F, 3-11

goano

Aerotech, Inc. Version 1.1



; ;i ; READER’'S COMMENTS
®

AEROTECH

DS160 Series Servo Amplifier User's Manual
P/N EDA119, September, 2000

Please answer the questions below and add any suggestions for improving this document. Isthe
information:
Yes No
Adequate to the subject?
Well organized?
Clearly presented?
Well illustrated?
Would you like to see more illustrations?
Would you like to see more text?

How do you use this document in your job? Does it meet your needs?
What improvements, if any, would you like to see? Please be specific or cite examples.

Y our name
Your title
Company name
Address

Remove this page from the document and fax or mail your comments to the technical writing
department of Aerotech.

AEROTECH, INC.

Technical Writing Department

101 Zeta Drive

Pittsburgh, PA. 15238-2897 U.S.A.
Fax number (412) 963-7009
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