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Instruction manual

High power amplifier HPA1000/10

Read carefully before powering on! Please see also instructions for safety, using
piezoelectric actuators and power amplifiers!
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1.

4.

Introduction

This manual describes the piezo amplifier HPA1000/10 from piezosystem jena. You will
also find additional information regarding piezoelectric products.

Definition: All systems from piezosystem jena such as electronics, actuators and optical
systems are called units.

If you have any problems or questions, please contact the us: piezosystem jena,
Stockholmer StraBe 12, 07747 Jena. Phone: +49 36 41 66 88-0, web:
WWW.piezosystem.com.

. Certification of piezosystem jena

The company piezosystem jena GmbH has been certified by DIN EN ISO 9001 since
1999. More information about our certifications can be found at
https://www.piezosystem.com/downloads/certifications/.

. Purchased part package

Please check the completeness of the delivery after receiving the shipment:

e voltage amplifier HPA1000/10
e power cord
e instruction manual

Intended purpose

e The device is intended to drive only high power actuators (hpower actuators) built
and delivered by the piezosystem jena GmbH.

e The HPA1000/10 is a laboratory device according to DIN EN 61010. It is intended
to be used only indoor and in a dry environment which is free of dirt, oil and other
pollutions.

e The amplifier shall be used only with accessories from delivery content.

e The device is designed only for operating installed in a 19” mounting rack.

4.1. Environmental conditions

The amplifier shall be used only under following conditions:

indoor (installed in a 19” mounting rack)

altitude up to 2000 m

operating temperature range +5°C...+40°C

storage temperature range -20°C...+80°C

relative humidity: < 80 % r.H. at temperatures <31°C (non-condensing)
linear decreasing to 66,67% r.H. at 35°C
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. Instructions for using piezoelectrical elements and power amplifiers

High power piezoelectric actuators from piezosystem jena are controlled by
voltages up to 1000V. These values can be quite hazardous. Therefore, read the
installation instructions carefully and only authorized personal should handle the
power amplifier.

After transportation, piezoelectric actuators should be allowed to adapt for
approximately 3 hours to the room temperature before being switched on.
Piezoelectric actuators are made from ceramic materials with and without metallic
casings. The piezo-ceramic is a relatively brittle material. This should be noted
when handling piezoelectrical actuators. All piezo-elements are sensitive to
bending or shock forces.

Due to the piezoelectric effect piezo-actuators can generate electrical charges by
changing the mechanical load or the temperature or such actions described above.
Piezoelectric actuators are able to work under high compressive forces, only
actuators with pre load can be used under tensile loads (these tensile forces must
be less than the pre load force, given in the data sheet).

Please note that the acceleration of the ceramic material (e.g., caused by fall down,
discharging or high dynamic application) will occur.

After excitation of the actuators by a voltage in the upper control range, the ceramic
will move and generate an opposite high voltage after disconnection.

Heating of the ceramic material will occur during dynamic operation and is caused
by structural loss processes. This may cause failure if the temperature exceeds
specified values cited below.

With increasing temperature, up to the Curie temperature (usual values approx.
140°C - 250°C), the piezoelectric effect disappears.

Piezoelectric actuators work electrically as a capacitance. These elements are able
to store electrical energy over a long period (up to some days) and the stored
energy may be dangerous.

If the actuator remains connected to the drive electronics, it is unloaded within a
second after shutdown and quickly reaches harmless voltage values.
Piezo-actuators can generate voltages by warming or cooling. The discharge
potential should not be ignored due to the inner capacitance. This effect is
insignificant at usual room temperature.

Piezo-actuators from piezosystem jena are adjusted and glued. Any opening of
the unit will cause misalignment or possible malfunction and the guarantee will be
lost.

Please use only original parts from piezosystem jena.

Please contact piezosystem jena or your local representative, if there are any
problems with your actuator or power amplifier. The responsible representatives for
the countries you can find at our website: http://www.piezojena.com at the rubric
Representative.
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Caution!

Shock forces may damage the built-in ceramic element in the actuator. Please avoid
such forces, and handle the units with care, otherwise the guarantee will be lost.

6. Safety instructions

6.1. Icons

A\
A

RISK OF ELECTRIC SHOCK! Indicates that a risk of electric shock is present
and the associated warning should be observed.

CAUTION! REFER TO OPERATOR’S MANUAL - Refer to your operator's
manual for additional information, such as important operating and
maintenance instructions.

6.2. Instructions

RISK OF ELECTRIC SHOCK! A

Do not open the units! There are no user serviceable parts inside and opening or
removing covers may expose you to dangerous shock hazards or other risks. Refer
all servicing to qualified service personnel.

Do not spill any liquids into the cabinet or use the units near water. This could cause
an electric shock, fire or malfunction of the unit.

Do not touch the OUT-plug socket on the front panel. It could be under dangerous
voltage.

Do not insert objects of any kind into the cabinet slots, as they may touch
dangerous voltage points, which can be harmful or fatal or may cause electric
shock, fire or equipment failure.

CAUTION! A

Allow adequate ventilation around the units so that heat can properly dissipate. Do
not block ventilated openings or place the units near a radiator, oven or other heat
sources. Do not put anything on top of the units except those that are designed for
that purpose.

Work with the units only in a clean and dry environment! Only specially prepared
units (e.g. actuators) can work under other conditions!

piezosystem jena does not give any warranty for damages or malfunction caused
by additional parts not supplied by piezosystem jena. Additional cables or
connectors will change the calibration and other specified data. This can change
the specified properties of the units and cause them to malfunction.
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Do not place any heavy objects on any cables (e.g. power cords, sensor cables,
actuator cables). Damage may cause malfunction or shock or fire!

Do not place the units on a sloping or unstable cart, stand or table as they may fall
or not work accurately.

Immediately unplug your unit from the wall outlet and refer servicing to qualified service
personnel under the following conditions:

when the power cord or plug is damaged

if liquid has been spilled or objects have fallen into the unit
if the unit has been exposed to rain or water

if the unit has been dropped or the housing is damaged

6.3. Installation, power supply

RISK OF ELECTRIC SHOCK

Do not insert or unplug the power plug with wet hands, as this may result in
electrical shock.

Do not install in rooms, where inflammable substances are stored. If flammable
substances come into contact with electrical parts inside, this may result in fire or
electrical shock.

Do not damage or modify the power cord. Also, do not place heavy objects on the
power cord, or pull on or excessively bend it, as this could cause electrical damage
and result in a fire or electrical shock.

Always grasp the plug portion when unplugging the power plug. Pulling on the
power cord may expose or snap the core wire, or otherwise damage the power
cord. If the cord is damaged, this could cause an electricity leak and result in a fire
or electrical shock.

CAUTION! A

Do not use accessories other than the provided (e.g. power cord). Plug the power
cord only in grounding equipment conductor power sockets.

Do not exceed the specified power supply voltage ranges, otherwise the device
may be damaged or shows malfunctions.

Do not place any heavy objects on any cables (e.g. power cords, sensor cables,
actuator cables, optical cables).

Do not block ventilated openings or place the units near a radiator, oven or other
heat sources. Do not place any objects on the device that are not intended for this
purpose.
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Plug the power cord completely in the grounding equipment conductor power
sockets so that it cannot be lost inadvertently.

Leave sufficient space around the power plug so that it can be unplugged easily. If
objects are placed around the power plug, you will be unable to unplug it in an
emergency.

Install the system in that way, that the on/off-switch is accessible without problems.

RISK OF ELECTRIC SHOCK! A

Do not open the units! There are no user serviceable parts inside and opening or
removing covers may expose you to dangerous shock hazards or other risks. Refer
all servicing to qualified service personnel.

Do not spill inflammable substances inside the voltage amplifier. If these items
come into contact with an electrical component inside the voltage amplifier, this
may result in a fire or electrical shock.

CAUTION! A
If the voltage amplifier emits smoke, big heat or unusual smells, immediately turn

off the power switch and unplug the power plug from the outlet. Then contact our
technical service.

6.4. Maintenance and inspection

7.

CAUTION! A

When cleaning the exterior box of the voltage amplifier, first turn off the power
switch and unplug the power plug. Failure to observe these items may result in a
fire or electrical shock.

Cleaning the exterior box using a firmly wrung-out cloth. Don’t use alcohol,
benzene, paint thinner or other inflammable substances. If flammable substances
come into contact with an electrical component inside the voltage amplifier, this
may result in a fire or electrical shock.

Instructions for checking the system function / quick start

When you open the package, please check to make sure all the necessary parts are
complete (see packing list) and nothing is damaged.

Check the electronics and the actuator for any visible damage:

The casing of the actuator and the power amplifier, the connecting cable, the power
cord

Telefon: +49 (3641) 66880 « Fax: +49 (3641) 668866 « info@piezojena.com « http://www.piezojena.com
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e |If there is any damage to the system, please contact our local representative
immediately!

e |If the packaging material is damaged, please confirm this with the shipping
company.

Before you switch on the system, please check:

The main voltage supplied in your country is the same as installed for the system.

The potentiometer should be in maximum counter clockwise position

The power switch should be in the “off” position

Connect the high power actuator (hpower actuator) built and delivered by the

piezosystem jena GmbH to the power amplifier, fix the d-sub connector securing

bolt

e Be sure, that the piezo actuator housing is well grounded, mount it to your grounded
machine or use an additional grounding wire to connect the actuator case with the
grounded power amplifier casing (use the grounding bolt on the rear side)!

e Connect the power cable.

e Connect optionally a waveform generator (or other control source) to “Modulation”
input.

e Connect optionally a scope on “Monitor” output to monitor the output voltage
(divided by 100, 0...10V).

e Switch the system on.

e The System is ready to use.

How to operate the HPA1000/10

8.1. Common introduction

The amplifier HPA1000/10 is designed to drive piezo actuators in high power
applications. The HPA1000/10 works as a switching voltage amplifier with internal energy
recovery. The Amplifier includes a current limitation and is short circuit proof.

Please note: If power to the amplifier is lost, the system automatically reverts to the
previously chosen operation mode after power on. The amplifier can be controlled by
different ways: modulation input and offset potentiometer. Both control values are added
internally to the internal control value in the range from 0V...+10V and will be amplified by
factor 100 to the corresponding output voltage from 0V...+1000V. The modulation input
accepts also negative voltages, the offset potentiometer can be used to add an offset to
achieve an output range from 0V...1000V.

For actuators with integrated temperature sensors, the amplifier can be supplied with an
actuator temperature limitation. By exceeding the limit, the amplifier disconnects the
actuator internally from the output stages. After cooling down, the amplifier will resume
its operation.
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8.2. Technical data

supply voltage range

90-240V AC / 50-60Hz

max. input power

1000W

fuses F1, F2 — T10L/250V IEC 60127-2
output current * note 1 max.10A

output voltage 0...1000V

typ. nonlinearity of output voltage <1%

number of channels 1

small signal bandwidth * note 2

>4 kHz (@ CL=1pF, amplitude 50Vss)

output ripple * note 3

typ. <1V @ CL=10pF

capacitive load range

1pF...20uF

modulation input (MOD)

0 ... +10V BNC, impedance 10k ohms

monitor voltage output (MON)

0... +10V BNC, impedance 10k ohms

Remote X2 (on/off)

potential free contact (Pin1,6)

high voltage ready signal

potential free contact (output) and LED

over temperature warning signal

potential free contact (output) and LED

short circuit proof

yes, (by current and temperature limitation)

offset potentiometer

yes

casing 19” plug-in module
rack height 3 HU

depth 466mm

mass 21kg

Note 1: the output current is highly dependent on the kind of load and the modulation

Note 2: the bandwidth is limited by output current limitation, it is decrease by higher capacitive

loads and higher amplitudes

Note 3: the ripple depends on actuator capacity, lower capacity causes higher voltage ripple
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8.3. Setup and operation

8.3.1. Operating elements and interfaces

HPA 1 000/ L 0

HVREADY )
TEMPERATURE @)
p

Power switch

HV ready indicator LED

over temperature indicator LED

short circuit indicator LED

“MOD” modulation input

“MON” monitor output

“OFFSET” potentiometer for offset

“OUT” actuator connector, high voltage output A

Display for output voltage
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Power plug X1

Remote Interface X2
Grounding bolt M6

8.3.2. Actuator connecting

RISK OF ELECTRIC SHOCK!
Before you connect or disconnect the actuator, be sure that the amplifier is switched
“OFF” and the power cord is disconnected from the wall outlet.

When disconnecting: Wait at least 10 seconds from switching “OFF” to unplug the
actuator. The actuator will be discharged until this time.

When Connecting: Connect the high power actuator to the d-sub connector “OUT” and
fasten the d-sub bolts for good ground contact.

Telefon: +49 (3641) 66880 « Fax: +49 (3641) 668866 » info@piezojena.com « http://www.piezojena.com
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RISK OF ELECTRIC SHOCK! A
Accomplish a second ground connection between the actuator casing and the amplifier
grounding bolt on rear side. Use therefore a green/yellow wire, e.g. with 14 AWG or 2.5
mm?2 wire cross section. When the actuator is built in a machine, the grounding can also
be done by grounding the whole structure and grounding the amplifier by a grounded
wall outlet and a faultless power cord.

AITAT
NSl =

8.3.3. Power switch

The power switch is realised as an all-pole breaking switch.

8.3.4. Indicator LED’s

11

The “HV READY” LED indicates the operational readiness of amplifier.

The “TEMPERATURE” LED indicates a temperature limit exceed once of actuator with
temperature sensor or amplifier. On over temperature condition, the output Stage will be
disabled and no operation is possible.

The “SHORT CIRCUIT” LED indicates an output current limit exceed. In this case, switch
“OFF” the device and contact piezosystem jena for repair of once the amplifier or
actuator.
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8.3.5. Modulation input (MOD)

The modulation input accepts control voltages from -10V...+10V, where QV...10V internal
control voltage results in an output voltage from 0V...1000V. The offset value from
“OFFSET” potentiometer is internally added to modulation input.

8.3.6. Monitor output (MON)

The monitor output shows the output voltage divided by 100. The nominal output range

is 0V...10V, with impedance about 10k ohms. You can connect a scope here to display

the output waveform. Consider the output and input impedances for proper values.
8.3.7. Offset potentiometer (OFFSET)

The potentiometer generates an internal control voltage from 0V...10V. This value is
added to the modulation input voltage. The sum is amplified by 100 and generates the
output voltage from 0V...1000V.

8.3.8. Display

The display shows the output voltage in V. When modulated with higher frequencies, the
display cannot follow the waveform and shows an incorrect value. If required, use the
MON output and a scope for displaying the voltage.

8.3.9.0utput connector (OUT)

Switch the amplifier “OFF” before you do anything on the output connector. Be sure that
the d-sub bolts are fastened before the amplifier is switched “ON”.

Connect the high power actuator to this connector. The high voltage output is switched
to the coaxial pin when the actuator is detected.

A Never touch this coaxial pin! RISK OF ELECTRIC SHOCK!
Without a detected actuator, the high voltage is usually not applied to the output pin.
Further pins are used for ground, actuator detection and temperature sensor.

8.3.10. Power plug

A RISK OF ELECTRIC SHOCK!

The power plug on rear side is used to connect the amplifier with the wall socket. Use
the supplied power cord. Do not use a power cord with any damages. Do not touch the
power cord with wet hands. Use only a grounding equipment conductor wall socket. The

Telefon: +49 (3641) 66880 « Fax: +49 (3641) 668866 « info@piezojena.com « http://www.piezojena.com
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use power cord must have a conductor cross section at least 1,5mm2. The length should
not exceed 3m. It's recommended to use the original provided power cord.

8.3.11. Grounding bolt

PREVENT RISK OF ELECTRIC SHOCK! A

The rear side grounding bolt must be used to install a safety grounding connection
between amplifier and the high power actuator housing. This avoids in case of failure a
high voltage on the actuators housing.

8.3.12. Remote interface X2

13

With option extern, the amplifier applies a high voltage only when the pins 1 and 6 are
bridged. This can be done by bridge on the connector plug or by installing an opening
switch. When opening the contact, the actuator output will be disconnected from output
stage, the output stages will be switched “OFF” and the actuator will be discharged by
the amplifier. The X2 contacts are galvanically isolated from the rest of the device. When
open, a voltage about 5V appears on pin 2 to pin 1. When bridged, the current flow is
about 10mA to drive a photocoupler.

Temperature overload:

The temperature overload output pins (pin 4, pin 5) are bridged by a relay when no
temperature error is detected. The relay opens on temperature overload.

Short circuit / current overload:

The current overload output pins (pin 6, pin 7) are bridged by a relay when no overload
condition is detected. The relay opens on overload.

HV ready:

The HV ready pins (pin 8, pin 9) are bridged by a relay when the amplifier is ready to
operate. The relay opens on following conditions:

- over temperature overload
- short circuit / current overload

- no actuator detected
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8.4. Pin assignhments

8.4.1. Remote interface X2

9 pole d-sub connector, female

pin function remark

1 on/off - input

6 on/off + input

2 not used

7 temperature overload switch, NC
3 temperature overload switch, NC
8 overload switch, NC
4 overload switch, NC
9 HV ready switch, NO
5 HV ready switch, NO

8.4.2. Out connector

d-sub connector with coax contact, female

pin function

Al (coax) A high voltage output

1 ground
3 ground
5 temperature sensor
4 temperature sensor
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9. notes
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