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Declaration of Conformity MXH Multiplier Option Manual

EU Declaration of Conformity

Manufacturer Aerotech, Inc.
Address 101 Zeta Drive
Pittsburgh, PA 15238-2811
USA
Product MXH Encoder Multiplier Box
Model/Types All

This is to certify that the aforementioned product is in accordance with the applicable requirements of the
following Directive(s):

2014/35/EU Low Voltage Directive LVD
2011/65/EU RoHS 2 Directive

and has been designed to be in conformity with the applicable requirements of the following documents when
installed and used in accordance with the manufacturer’s supplied installation instructions.

EN 61010-1:2010 Safety requirements for electrical equipment
and furthermore declares that:

It is not allowed to put the equipment into service until the machinery into which it is to be incorporated or
of which it is to be a component has been found and declared to be in conformity with the provisions of
EU Directive 2006/42/EC and with national implementing legislation, i.e. as a whole, including the
equipment referred to in this Declaration.

Authorized Representative: ~ Simon Smith, European Director
Address: Aerotech Ltd

The Old Brick Kiln

Ramsdell

Tadley

Hampshire

RG26 5PR

UK

Name o b 6+ | Alex Weibel

Position Engineer Verifying Compliance
Location Pittsburgh, PA
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Chapter 1: MXH Multiplier Board

1.1. Introduction

Aerotech's MXH series multipliers are the ideal solution for high-resolution system requirements. The MXH
multiplier board is designed for use with rotary or linear sine wave encoders to increase encoder resolution.
The MXH series uses high-performance interpolation electronics to increase resolution by up to x2000.

The MXH model offers multiplication factors up to x2000. A linear encoder with a 4 um grating period can
have resolution as fine as 2 nm.

Unlike most multiplication devices, the MXH doesn't sacrifice speed. A 32 MHz clock assures high speed
and high resolution. For example, with a resolution as fine as 8 nm, speeds of over 250 mm/s are achievable.

Aerotech's Dedication to the Science of Motion is reflected in some of the unique features of the MXH
series. Not only does the MXH boast industry-leading data rates, but for atypical resolution requirements,
Aerotech can create custom multiplication factors. This level of flexibility is unmatched by the competition
and is a result of our years of experience in the high-accuracy positioning market.

The MXH interface uses standard 25-pin D-type connectors, eliminating the need for expensive and hard to
find connectors. Limit switch and Hall-effect signals pass through the MXH, resulting in a more efficient
cabling scheme.

Figure 1-1: MXH Multiplier Board

www.aerotech.com Chapter 1 9
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The MXH multiplier board connects between the encoder and the appropriate axis controller. Refer to Figure
1-2 for an example configuration. This connection does not affect Hall effect or limit signals; instead, it is a
simple add-in that uses mostly standard cables.

Rear Motor
Housing

Motor
Connector

Encoder
Connects to Appropriate

Axis Controller Device Feedback
Connector

MXC Cable

MXH Multiplier
Board

Figure 1-22  MXH Multiplier Board Configuration

Table 1-1:  Order Option Summary
MXH Series Multiplier

MXHS50 External 50-times (net 200-times interpolation with quadrature) multiplier
MXH100 External 100-times (net 400-times interpolation with quadrature) multiplier
MXH200 External 200-times (net 800-times interpolation with quadrature) multiplier
MXH250 External 250-times (net 1000-times interpolation with quadrature) multiplier
MXHS500 External 500-times (net 2000-times interpolation with quadrature) multiplier
MXHn-D External "n"-times custom resolution. Consult factory

Input Signal

D 1 Vpp input signal

Output Data Rate

2M 2 MHz output signal

4aM 4 MHz output signal

8M 8 MHz output signal

16M 16 MHz output signal

32M 32 MHz output signal

Note: MXH multipliers are available in -A and -B versions as factory supplied configurations. Multiplication selections are possible in
0.25 increments up to MXH256, which multiplies into an integer after x4 (i.e. 0.25 or 0.5, 1.25, 33, etc. Unacceptable values are 1.7,
2.4, etc.). From MXH256 to MXH512, multiplication selections are possible in x1.0 increments.

10 Chapter 1 www.aerotech.com
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1.2. Multiplier Signals

The multiplier board accepts 1V peak-to-peak voltage input signals. The outputs are square wave, RS-422
TTL compatible signals. The input marker signal is expected to be active high and located at the 255° point of
the 360° electrical cycle. The plots illustrated in Figure 1-3 show typical input and output signals (cosine,
sine, and marker).

TP10 - COSINE
Approx. Ref 2.5V

1.9

' COSINE

ov __
TP9-  SINE rov 4 3.8Vpunt _I_\_I_\_I_\_I—I_I_L SINE
Approx. Ref 2.5V 1‘9VT
ov
1—‘ ﬂ MARKER
TP6 - MARKER
INPUT SIGNALS OUTPUT SIGNALS

(After amplification on the MX board)

Figure 1-3:  Plot of Input and Output Signals

1.3. Multiplier Board Setup

The MXH Multiplier is designed to work with perfectly sinusoidal signals with no DC bias (offset). The actual
magnitude of the sine and cosine signals is not as important as the value of one signal relative to the other.
The MXH multiplier is a “ratio-metric” device, which means that the sine and cosine signals should be
adjusted for equal peak amplitudes. Any gain imbalance between the sine and cosine signals will result in
cyclic interpolation errors in the MXH output.

Any DC bias (offset) in sine or cosine will also cause cyclic interpolation errors in the multiplied output.

The gain and DC bias can be adjusted for each signal on the MXH multiplier circuit board.

1.3.1. Oscilloscope
Generally, systems operating at less than optimum performance due to interpolation errors will exhibit the
following symptoms:

1. A constant whining noise can be heard when running at low speeds.

2. At high speeds, a chirping noise can be heard when the table is accelerating and decelerating.

3. Using Aerotech’s application software as a diagnostic tool, a harmonic or a sub-harmonic of the
fundamental encoder frequency may be seen in the position error or velocity error plots of the axis
scope window.

1.3.2. Equipment and Tools Required
1. Atwo-channel oscilloscope capable of being isolated from ground and displaying a Lissajou pattern (X,
Y) of the sine and cosine encoder signals

2. Small slotted tip screwdriver or adjustment tool.

N OTE : The amplified signals can not exceed 4V peak-to-peak or a loss of accuracy occurs.

www.aerotech.com Chapter 1 11
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1.3.3. Adjustment Procedure
1. Verify that oscilloscope is isolated from ground.

NOTE: Anoscilloscope that is not isolated may cause permanent damage to the multiplier.

2. Connect signal common of scope to TP5 (2.5 VDC reference voltage), channel A scope probe to TP10
(COS-N), and channel B scope probe to TP9 (SIN-N). Refer to Figure 1-6 for MXH part locations.

3. Display encoder signals as a Lissajou pattern on the oscilloscope (x y mode).

4. Set channels A & B of the oscilloscope for 0.5 VDC per division, and zero the scope reference to the
center of the display.

5. Move table over the entire range of travel at a low speed, and verify that the peak to peak amplitude of
the circular pattern is between 2 to 3.9 Vp-p.

6. Move the table to the area where the amplitude is the largest, and verify or adjust for the following. (See
Diagram A — Diagram H in Figure 1-4 and Figure 1-5 for examples.)

i. COS-N gainis 3.8 Vp-p (+/-0.1 Vp-p). Adjust R16 if necessary.
ii. COS-N DC offsetis 0 VDC (+/-0.1 VDC). Adjust R15if necessary.
iii. SIN-N gainis equal to COS-N gain (+/- 0.1 Vp-p). Adjust R18 if necessary.
iv. SIN-N DC offsetis 0 VDC (+/-0.1 VDC). Adjust R17 if necessary.
v. Phase erroris 0 degrees (+/- 4.5 Degrees). Adjust R14 if necessary.
vi. Repeat steps 6i through 6v.

7. Move table over the entire range of travel at a low speed and verify the following information in Table 1-

Diagram A (Ideal) Diagram B (Ideal)
SIN-N & COS-N Sweep Display No Phase, Gain or Offset Error SIN-N & COS-N Lissajou Display No Phase, Gain, or Offset Error
¥ I
\\ /’ \\ ¥ /’ // 1 ‘\\

vt \| / | N

\ | AR \

\ N/ \ /
kA Nedd s

Nt/ 4 ¥
0.1 MILLISECOND/DIVISION \~/ 0.5 VOLT/DIVIS}'N\”_//
Y / h

s

Figure 1-4: Ideal Oscilloscope Displays (Sweep and Lissajou)
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Diagram C (Not Optimum) Diagram D (Not Optimum)
SIN-N & COS-N Lissajou Display DC Offset Error: SIN-N —-0.1V, COS-N +0.1V SIN-N & COS-N Lissajou Display Gain Error: SIN-N 3Vp-p, COS-N 3.8Vp-p
//': :"\\ I
I 4 I N
sIN-N] F \ / SIN-N ¥ \
oS / ¥ COS-N \
¥ \\\ ¥ /4/
\ . /./ \ + /
0.5 VOLT/DIVISION ]| 0.5 VOLT/DIVISION I
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Diagram E (Not Optimum) Diagram F (Not Optimum)
SIN-N & COS-N Lissajou Display Showing Phase Error of +4.5° SIN-N & COS-N Lissajou Display Showing Phase Error of -4.5°
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Diagram G (Not Optimum) Diagram H (Not Optimum)
SIN-N & COS-N Lissajou Display Showing Phase Error of + 9° SIN-N & COS-N Lissajou Display Showing Phase

Error of - 9°
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Figure 1-5:  Not-Optimum Oscilloscope Lissajou Displays
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Table 1-2:  Stage Table Verification Chart

Introduction

Lissajou Pattern Optimum Acceptable

Signal Amplitude 3t03.8Vp-p 2t04.0Vp-p

Gain Error < 2.5% of Signal Amplitude (Vp-p) < 5.0% of Signal Amplitude (Vp-p)
DC Offset Error < 2.5% of Signal Amplitude (Vp-p) < 5.0% of Signal Amplitude (Vp-p)

Phase Error

<4.5°¢

<9.0¢°
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Figure 1-6: MXH Multiplier Board Hardware Locations
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1.4. Hardware Configurations

The amplified input signals at Test Points TP9 and TP10 (refer to Figure 1-6 for locations) should be

al

configured for normal 3.8 V peak-to-peak signals, see the explanation in Section 1.3. However, the multiplier

board has an acceptable range of amplified input signals from 2V peak-to-peak to 4V peak-to-peak.

The following sections discuss the hardware used to configure the MXH multiplier board. The hardware is
accessible by removing two screws securing the dust cover to the board.

1.4.1. Fault Circuitry (JP1) (Rev A Only)

The fault circuitry detects input signal magnitudes below 0.5 Volt peak-to-peak. If a fault is detected, all
outputs are set to a high impedance state. Fault detection is enabled with jumper JP1 in. Removing JP1
defeats fault detection. For jumper location, refer to Figure 1-6.

1.4.2. Marker Pulse Jumper (JP4)

The marker pulse jumper in the default setting of JP4 sets the pulse width to the minimum pulse width. In
this case, the marker is one output pulse wide and is qualified with the input marker. When JP4 is out, the
marker signal of the encoder is an output and is the same width as the input pulse and no qualification is
performed. For jumper location, refer to Figure 1-6.

1.4.3. Reset Circuitry (JP5)

The default setting (jumper in) of the reset circuitry jumper (JP5) resets the board if a fault is detected. The
faults that can occur are a loss of 5V, loss of clock signal, and low input signal magnitudes.

www.aerotech.com Chapter 1
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1.4.4. Pulse Width Jumpers (JP2 and JP3)

Table 1-3:  Settings for Pulse Width Jumpers
JP2 JP3 Function

ﬁ‘ H Minimum pulse width = 0.03125 ps
| Master clock frequency = 32 MHz
1

| | Minimum pulse width = 0.0625 ps (default)
pmm=n | Master clock frequency = 16 MHz (default)

l l Minimum pulse width = 0.125 us
Master clock frequency = 8 MHz

l l Minimum pulse width = .25 ps
Master clock frequency = 4 MHz

1.4.5. Test Points
Table 1-4: MXH Multiplier Board Test Points

TP4 Ground

TP5 Sin Reference (Approx. 2.5V)

TP6 Squared up marker signal from encoder
TP7 Cos reference (Approx. 2.5V)

TP8 NC

TP9 Amplified input sine wave (0 - 5V)
TP10 Amplified input cosine wave (0 - 5V)
TP11 A/D sample clock

TP12 HDC

TP13 LDC

TP14 M14 Flash reset

TP15 M13 Flash reset

TP16 Flash Ready/Busy signal

TP17 Output marker, square wave

TP18 Output sine, square wave

TP19 Output cosine, square wave

16 Chapter 1 www.aerotech.com
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1.4.6. Connectors (J1 and J2)

There are two connectors on the MXH multiplier board; J1, which receives signals from a sinusoidal
encoder, and J2, that outputs the frequency-multiplied RS-422 pulses. The “multiplied” signals are then
taken to the controller through the breakout or interface boards. J1 is a 25-pin female “D” style connector. J2
is a 25-pin male “D” style connector. The pinouts for these connectors are listed in Table 1-5 and Table 1-6.
The MXH box only uses the SIN, COS, and Marker signals. Hall effect, Limit, and the rest of the signals are
passed directly through the MXH box with minor or no modification. As with any high frequency signal
transfer over cables, strict guidelines for interconnecting cables should be followed for noise-less, properly
phased signal delivery. Figure 1-7 is an illustration of the MXH encoder cable with the pinouts.

Table 1-5:  Pinouts for Connector J1
Pin Signal Description
Tied to motor ground. Grounded when connected to an interface board through

1 Shield chassis and J2, pin 1.

2 Tied to J2-2

3 Encoder +5V | Supplies 5V to encoder

4 Ground Analog ground. Supplies ground to encoder, tied up with J1, pins 20, 21.

5 Hall Effect B | From motor, connected to J2, pin 5. 10K pull-up attached.

6 Marker- | Analog sinusoidal input from encoder.

7 Marker + | Analog sinusoidal input from encoder.

8 Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

9 Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

10 | Hall Effect A | From motor, directly connected to J2-10. 10K pull-up attached
11 | Hall Effect C | From motor, directly connected to J2-11. 10K pull-up attached
12 CW Limit | From motor, directly connected to J2-12. 10K pull-up attached
Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-

13 15).

14 COS + Analog sinusoidal input from encoder.

15 COS - Analog sinusoidal input from encoder.

16 +5V Supplies 5V to encoder

17 SIN + Analog sinusoidal input from encoder.

18 SIN - Analog sinusoidal input from encoder.

19 ?SU)tput option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
20 Ground Analog ground. Supplies ground to encoder, tied up with J1, pins 4, 21.

21 Ground Analog ground. Supplies ground to encoder, tied up with J1, pins 4, 20.

22 Home Limit | Directly connected to J2, pin 22. 10K pull-up attached.

Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

24 CCW Limit [ Directly connected to J2, pin 24. 10K pull-up attached.

Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

23

25
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Table 1-6:  Pinouts for Connector J2

Pin Signal Description

1 Shield Grounded when connected to an interface board.

2 Tiedto J1-2

3 | Encoder +5V | Supplies 5V to motor encoder through J1, pin 3.

4 Ground Supplies ground to encoder, tied up with J2, pins 20, 21.

5 Hall Effect B | Brings Hall signal directly from motor to interface board through J1, pin 5.

6 Marker - Multiplied RS-422 out from MXH to interface board.

7 Marker + | Multiplied RS-422 out from MXH to interface board.

8 Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

9 Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

10 | Hall Effect A | Brings Hall signal directly from motor to interface board through J1, pin 10.
11 | Hall Effect C | Brings Hall signal directly from motor to interface board through J1, pin 11.
12 CW Limit | Brings Hall signal directly from motor to interface board through J1, pin 12.
Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-

13 15).

14 COS + Multiplied RS-422 out from MXH to interface board.

15 COS - Multiplied RS-422 out from MXH to interface board.

16 +5V Supplies 5V from the interface board to MXH, tied to J1, pin 16.

17 SIN + Multiplied RS-422 out from MXH to interface board.

18 SIN - Multiplied RS-422 out from MXH to interface board.

19 ?5U)tput option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
20 Ground Supplies ground to encoder, tied up with J2, pins 4, 21.

21 Ground Supplies ground to encoder, tied up with J2, pins 4, 20.

22 Home Limit | Brings Home Limit directly from motor to interface board through J1, pin 22.
Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

24 CCW Limit | Brings CCW Limit directly from motor to interface board through J1, pin 24.

Output option dependent (refer to Section 1.4.8. and Figure 1-12 through Figure 1-
15).

23

25

Table 1-7: MXH Cable Options

Cable Description

MXC-xx MXH to controller cable

BFCMX-xx MXH to motor or controller cable
DC-DDMX-xx ADR to MX box feedback cable
DC-MSOMX-xx DC Brush Motor to MXH cable
PFCMX-xx MXH to (controller) flying lead cable
“xx" is the available length in feet

18 Chapter 1 www.aerotech.com
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1.4.7. Potentiometers
For the location of the pots on the MXH multiplier board, refer to Figure 1-6.

Table 1-8:  MXH Multiplier Board Potentiometers

Pot Function

R14 Phase adjust between sine and cosine signals
R15 Balance for encoder cosine signal

R16 Gain adjust for encoder cosine signal

R17 Balance for encoder sine signal

R18 Gain adjust for encoder sine signal

1.4.8. Output Options

The following Digital Differential factory options are available; refer to Figure 1-12, Figure 1-13, Figure 1-14,
and Figure 1-15. All four of these options provide RS-422 differential square wave output signals produced
after multiplication. Options 1-3 add additional outputs providing RS-422 signals from the un-multiplied input
signals

Table 1-9: Digital Differential Factory Options

Option Code  Description

NONE Differential square wave sine / cosine multiplied signals (standard)
-1 Differential square wave output of un-multiplied sine signal
-2 Differential square wave output of un-multiplied sine and cosine signals
-3 Differential square wave output of un-multiplied sine, cosine and marker (unqualified)
signals.

20 Chapter 1 www.aerotech.com
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1.5. Output Pulse Clock Speed

The output sine and cosine pulse trains are interpolated to spread out the pulses evenly throughout the .5 us
sample period. The output pulse can be clocked at four different frequencies depending on the input
frequency and the pulse width jumper settings. The output clock can be 4 MHz, 8 MHz, 16 MHz, or 32 MHz.

The following chart in Figure 1-8 shows the count spacing over a .5 us period with the clock set to 32 MHz.
Sixteen counts per .5 y second sample period generates the maximum of 32 million counts per second.

!: 5 1 Second >!
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2 counts | l
3 counts | l l
4 counts | l l
5 counts | | l l l
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oounts || ]
Moos || ]
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thoounts |l ]
S e I e e O I

fooounts
Figure 1-8: 32 MHz Count Spacing
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The following chart in Figure 1-9 shows the count spacing over a .5 us period with the clock set to 16 MHz.
Eight counts per .5 p second sample period generates the maximum of 16 million counts per second.

.5 u Second >}

|«
-
emiz - | | [ L | o LI LI LI L L

1 count ‘

2 counts

3 counts

4 counts

5 counts ‘ ‘ ‘ ‘ ‘

6 counts ‘ ‘ ‘ ‘ ‘ ‘

7 counts ‘ ‘ ‘ ‘ ‘ ‘ ‘

8counts | \ | | \ | \ \
Figure 1-9: 16 MHz Count Spacing

The following chart in Figure 1-10 shows the count spacing over a .5 ys period with the clock set to 8 MHz.
Four counts per .5 py second sample period generates the maximum of 8 million counts per second.

I .5 Second |
1count |
2counts | |
3counts | I I
4 counts | | | |

Figure 1-10: 8 MHz Count Spacing

The following chart in Figure 1-11 shows the count spacing over a .5 us period with the clock set to 4 MHz.
Two counts per .5 u second sample period generates the maximum of 4 million counts per second.

}4 .5 Second 4
4 MHz
1 count ‘

2 counts ‘ .

Figure 1-11: 4 MHz Count Spacing
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1.6. MXH Multiplier Board Specifications

The specifications for the MXH multiplier board models are shown in Table 1-10. Figure 1-12 shows a
simplified schematic of the MXH.

Table 1-10: MXH Multiplier Board Models and Specifications
Clock Freq. )  MaxInput Freq. Min Edge Separ-  Min Pulse
(MHz)

Model Interpolation (1:2) (kHz) ation (ps) Width (us)
32 800 .03125 .03125
16 400 .0625 .0625
MXH10 x40 8 200 125 125
4 100 25 25
32 160 .03125 .03125
16 80 .0625 .0625
MXHS0 X200 8 40 125 125
4 20 25 25
32 80 .03125 .03125
16 40 .0625 .0625
MXH100 X400 8 20 125 125
4 10 25 25
32 40 .03125 .03125
16 20 .0625 .0625
MXH200 X800 8 10 125 125
4 5 .25 25
32 32 .03125 .03125
16 16 .0625 .0625
MXH250 X1000 8 8 125 125
4 4 25 25
32 16 .03125 .03125
16 8 .0625 .0625
MXH500 X2000 3 7 125 125
4 2 .25 25
1. Interpolation includes x 4 from quadrature —i.e., MXH50 has a net interpolation of x 200 (x 50 from MXH and x4 from
quadrature).
2. Custom values are available from x1 to x512 multiplication, effectively producing x4 through x2,048, after the controller’s x4
multiplication. Multiplication selections possible in any 0.25 increments up to 256 which multiplies into an integer after x4 (i.e., 5.25,
5.5, or 33, etc. Unacceptable values are 5.4, 5.7, etc) and in increments of 1.0 from 256 to 512.
3. JP2, JP3 set Clock Frequency

1.6.1. Electrical Specifications
Table 1-11:  MXH Multiplier Board Electrical Specifications

Output Signal Square Wave, RS--422, TTL-Compatible
Power Supply 4.75V (min)-5.25V (max)
Current Consumption | No Terminators on Controller 250 mA

(w/o encoder) 180 ohm Terminators on Controller 320 mA
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Figure 1-12: MXH General Configuration (No Output Option Selected)
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Figure 1-13: MXH Option -1 (Sine Differential Square Wave Output)
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Figure 1-14: MXH Option -2 (Sine & Cosine Differential Square Wave Output)
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Figure 1-15: MXH Option -3 (Sine, Cosine, and Marker Differential Square Wave Output)
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1.7. Dimensions
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Chapter 2: MXH Multiplier Board (Rev A/Obsolete)
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Figure 2-1: MXH Multiplier Board Hardware Locations (REV A/Obsolete)
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Figure 2-2: MXH Multiplier Dimensions (REV A/Obsolete)
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Appendix A: Warranty and Field Service

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 that 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 Laser Products
period of one year from date of shipment. This warranty covers defects in workmanship

and material and is voided for all 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.

This warranty 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 Return Procedure
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 Returned Product
upon Aerotech's examination a warranted defect exists, then the product(s) will be Warranty
repaired at no charge and shipped, prepaid, back to the buyer. If the buyer desires an Determination
airfreight return, the product(s) will be shipped collect. Warranty repairs do not extend

the original warranty period.

After Aerotech's examination, the buyer shall be notified of the repair cost. At such time, Returned Product Non-
the buyer must issue a valid purchase order to cover the cost of the repair and freight, warranty Determination
or authorize the product(s) to be shipped back as is, 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 as is, 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- Rush Service
warranty status, the buyer must issue a valid purchase order to cover the added rush
service cost. Rush service is subject to Aerotech's approval.
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On-site Warranty
Repair

On-site Non-warranty
Repair

Company Address
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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 all
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 all
transportation and subsistence costs and the prevailing labor cost, including travel
time, necessary to complete the repair.

Aerotech, Inc. Phone: +1-412-963-7470
101 Zeta Drive

Pittsburgh, PA 15238-2811 Fax: +1-412-963-7459
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Appendix B: Revision History

1.08.00 | Added: EU Declaration of Conformity
1.07.00 | General manual update
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