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CE COMPLIANCE
This product carries the CE marking.

Applied Directives:

e EMC Directive 2014/30/EU

e Low Voltage Directive 2014/35/EU
Applied Standards:

e EN 61326-1:2021

e EN61010-1:2010/A1:2019

EMC Assessment by Notified Body:
CTI-CEM International Ltd (Noftified Body No. 2845)

CE Marking:



Disclaimer / Copyright

Copyright © 2026 by ADsemtech electronics GmbH/ Germany. All Rights Reserved.
This document is under copyright of ADsemtech electronics GmbH/ Germany. It is
forbidden to copy, extract parts, duplicate for any kind of publication without a
written permission of ADsemtech electronics GmbH/ Germany. This information
has been prepared for assisting operation and maintenance personnel to enable
efficient use.

The information in this manual is subject to change without notice. We take no re-
sponsibility for any mistake in the document. We reserve the right to make
changes in the product design without reservation and without notification to the
users. We decline all responsibility for damages and injuries caused by an im-
proper use of the device.



Safety

This section contains important security information for the installation and opera-
tion of the device. Failure to follow safety instructions and warnings can result in
serious injury or death and property damage.

Safety and operating instructions must be read carefully before starting any op-
eration.

We decline all responsibility for damages and injuries caused which may arise from
improper use of our equipment.

Depiction of the safety instructions
“Danger” indicates a severe injury hazard. The non-observance of

safety instructions marked as “Danger!” will lead to possible injury or
death.

high voltage

“Warning” indicates an injury hazard. The non-observance of safety
instructions marked as “Warning!” could lead to possible injury or
S death.

CAUTION

Advices marked as “Caution” describe actions to avoid possible
damages to property.

INFORMATION

Advices marked as “Information” give important information.

Read the manual. Important information.

The crossed bin symbol indi-
cates that the device shall
not be disposed with regu-
lar.

Attention high voltage!

high voltage



Intended Use

The device may only be operated within the limits specified in the data sheet. The
permissible ambient conditions (tfemperature, humidity) must be observed. The
device is designed exclusively for the generation of high voltage as specified in
the data sheet. Any other use not specified by the manufacturer is not intended.
The manufacturer is not liable for any damage resulting from improper use.

Qualification of personnel

A qualified person is someone who is able to assess the work assigned to him, rec-
ognize possible dangers and take suitable safety measures on the basis of his
technical training, his knowledge and experience as well as his knowledge of the
relevant regulations.

General safety instructions

*Observe the valid regulations for accident prevention and environmental pro-
tection.

*Observe the safety regulations of the country in which the product is used.
*Observe the technical data and environmental conditions specified in the prod-
uct documentation.

*You may only put the product into operation after it has been established that
the high-voltage device complies with the country-specific regulations, safety
regulations and standards of the application.

*The high-voltage power supply unit may only be installed by qualified personnel.



Important safety instructions

Do not operate the unit in wet or damp conditions.

Do not operate the unit in an explosive atmosphere.

Do not operate the unit if you suspect the unit or the connected
equipment to be damaged.

INFORMATION

It is strongly recommended to read the manual before operation!

This product must be used strictly in accordance with the instruc-
tions provided in this manual. Any use not specified by the manu-
facturer may impair the protection provided by the equipment.

INFORMATION

This product does not use flammable liquids. Do not store or use
flammable liquids near the product.

During normal operation, the surface temperature of the enclosure
does not exceed 50°C and is safe to fouch. However, prolonged
contact is not recommended after extended periods of operation.




INFORMATION

Multiple safety protection measures have been implemented in the product

{ design, including over current protection, short-circuit protection, high-
voltage interlock, etc. Under normal operating conditions, no foreseeable

residual risks exist.




OVERVIEW

High-precision, high-stability high-voltage power supply for driving electron gun,
used to directly replace the dedicated high-voltage power supply used in HI-
TACHI CD-SEM tools, such as part No. 567-5101, 560-6590, 569-6592.

APPLICATIONS
HITACHI CD-SEM $-8000/S-9000 series tools, including $-8820, $-8840, $-9220, $-9260,
$-9300, $-9380,CG4000.

KEY FEATURES & HIGHLIGHTS

e ADSP-HV80+ power supply is a high-precision, high-stability, low-temperature
drift, multi-channel high-voltage output, and a high-voltage power supply
with filament heating driver specially designed for the drive of HITACHI CD-
SEM scanning electron microscope electron gun.

e The ADSP-HV80+ power supply has the same power input interface, LINK inter-
face, serial communication interface and communication protocol, high-
voltage output interface, high-voltage cable and high-voltage plug as the
original HVPS. It can be directly used to replace all models of HITACHI's origi-
nal CD-SEM dedicated HVPS without any modification.

e We use a new design concept and adopt a new generation of high-
precision, compact modular high-voltage unit, which makes the ADSP-HV80
high-voltage power supply reduced by a quarter of the volume and half of
the weight compared to Hitachi's original HVPS. The power consumption and
heat generation of this unit have been drastically reduced by about 40%.

e More importantly, we designed the new HVPS with a wider high-voltage out-
put range, and built-in a variety of HITACHI original HVPS models of V1/V2
characteristic curve library, the user only needs to set one parameter to
change The high-voltage output value range and characteristics of the HVPS,
then it can be applied to all different types of HITACHI CD-SEM machines,
such as S-8820, S-8840, $-9220, S-9260, S-9300, S-9380 ,CG4000.



SPECIFICATIONS

Model
Input Voltage (Current)

Power Input Interface

High Voltage Outputs

HV Outputs Accuracy
HV Outputs Ripple

HV Outputs Temperature Coefficient

HV Outputs Protection

Filament drive output

Accuracy of Filament Current

Communication Interface

Communication Protocol

Display

Protections

Supported HITACHI CD-SEM tools

High Voltage Output Cable

High Voltage Output Plug

Weight (Excluding HV cable)

High Voltage Cable Weight

Dimensions

ADSP-HV80+
AC100-230V, 1®, 50/60Hz, Rated Power: 40W

Three-pin receptacle, same as the original supply. For
S92XX and S93XX: 10SL-3P/ For S88XX: 20M-3E

V0O: 0--3KV, 1000pA Max V1: 0-+2KV, 1000pA Max
V2: O- +4.68KV, 670uA Max Vs: 0--3.7KV, 1000pA Max

After warm-up,<20.02% of setftings
<40MV (p-p)

<0.01%/C

Overload and short circuit protected
DC 0-2.85A, Constant current Mode
After warm-up,<+0.2% of setftings
Optical isolation serial RS232, DB25F

HITACHI CD-SEM customized, compatible with Hitachi S-
88XX/S-92XX/S-93XX/CG4000 series models of CD-SEM
tools

VO,V1,V2,VS,IF le values

IP RANGE,IP CONTROL Instruction execution status

Key locked

Outputs start and stop

le and If over current, vacuum error

The setting corresponds to the model information of HI-
TACHI CD-SEM tools

Filament heating time accumulation (hours)

If over current more than 3A
le over current more than 511pA
Vacuum error

S-8820/8840/9220/9260/9300/9380/CG4000, The power
supply has built-in V1/V2 voltage characteristic curve
data corresponding to the CD-SEM model.

2.2m shielded high-voltage cable, 5-core high-voltage
and separate ground wire, with PVC sheath

Customized, consistent with the original HITACHI, é-hole
eccentric shielded plug, directly plugged into the CD-
SEM tools’ electron-gun receptacle

Approx. 6.5 kg (unit only, without HV cable assembly) /
Approx. 8.3 kg (including HV cable and connector as-
sembly)

1.8 kg
DXWXH (mm) : 435X230X165



SPECIFICATIONS

Environmental Conditions:

Degree of Profection Provided by
The Enclosure:

Indoor use only

Ambient temperature range: 15°C to 30°C
Relative humidity: 35% to 50% (nhon-condensing)
Pollution degree: 2

Overvoltage category: lI

Not suitable for wet locations

IP20 (protection against solid foreign objects with a di-
ameter of 12.5 mm or greater; not waterproof)
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HIGH VOLTAGE OUTPUT CABLE & PLUG

HV cable and plug assembly for high voltage power supply used in HITACHI

CDSEM tools, can be used for all HITACHI CD-SEM S-8820, S-8840, S-9220, S-9260,

S9300, $-9380,CG4000 series tools.

e This is our newly developed special high-voltage cable, which uses a new
generation of silicone dielectric shielded high-voltage cable.

e Very flexible 10kVDC shielded high voltage cable for high voltage applico-
tions at high temperatures up to 180°C, made in Germany.

e The construction is based on a silver plated fine stranded conductor, Silicone
dielectric, silver plated fine stranded shield braid and a Silicone jacket.

e Conductor Resistance @ 20°C : < 40Q/km

e A high-voltage plug with the same size as the original HITACHI's, as well as
same vacuum interlock (link) connector.

e The outerlayer has a second shielding layer.

High-voltage output plug, and the definition of the functions of each electrode as

followings:




HIGH VOLTAGE OUTPUT CABLE




INTERNAL HV MODULES

The power supply is internally equipped with a high-precision and high-stability
high-voltage module, made in Germany.




FULL-FEATURED TEST PLATFORM

We have developed a dedicated test platform for fully functional and accurate
testing of HITACHI CD-SEM electron gun high voltage power (HV UNIT).

The test platform can be used for Off-line testing of HV Unit used on the following
tools models: S-8820, S-8840, $-9220, S-9260, S-92300, S-9380, CG4000.

It can output a full set of instructions, even commands such as very complex IP
current range search, automatic IP current control, etc.

ADSEMTECH

. odsamiach.de

— ==l



Display, Switch, Leds, Buttons, Knob on the front panel
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The switch, buttons, leds, and knob on the front control panel of the ADSP-HV80+
high-voltage power supply are configured and functioned as follows:

POWER Switch: To turn on and turn off the power of supply.
POWER ON Led: Lights up to indicate that the power of the high-voltage power
supply has been turned on.
HV ON Led: Lighting indicates that the high-voltage power supply has started the
high-voltage and filament drive output of each circuit.
+ Button: The selected value is increased when press down.
- Button: To reduce selected values.
M button: To select function menu.
START UP button: Two buttons are active, and the high-voltage and filament drive
output of each circuit of the high-voltage power supply can be activated
through the panel.
SHUT DOWN button: The two buttons are active, and the high-voltage and filo-
ment drive output of each circuit of the high-voltage power supply are stopped
through the panel.
MAX If Potentiometer: The maximum value used to adjust the heating current of
the If filament, which is also limited by the value of the current set by If. Note that
when the power is turned on, the default maximum If current is 2.50A, which
means that the MAX If potentiometer can be set to a maximum current of 2.5A
and a minimum value of 0.00A, unless the user resets the If current value with "+"
or "-" buttons.

The knob has a locking device to prevent it from being turned at will.

Clockwise, you can increase the maximum value of the If current; In the coun-
terclockwise direction, the maximum value of the If current is reduced.

09



Connectors on the rear panel

HV-Cable OUTPUT LINK SERIAL
O]

|
LLAITEILLE e

&)
&

The connectors and functions on the rear panel of the ADSP-HV80+ high voltage
power supply are as follows:

HV-Cable OUTPUT: High-voltage cable exit with pre-strain relief clomp that allows
cables with a total diameter of up to 20 mm to pass through and be reliably se-
cured.

LINK: Vacuum switch input interface.

Closed: The power supply is normal;

Open: Vacuum alarm is displayed, and the output is stopped by the power sup-
ply.

SERIAL interface: RS-232 serial communication interface, DB25F, HYPS communi-
cation control cable for connecting CD-SEM tools.

AC INPUT: Three-pin aviation receptacle, for AC power input, power input range:
ACI100-230V self-adaptive. Can be directly connected to the three-pin power
plug of S-88XX tools. Comes with a power adapter cable for $-92XX and S-93XX
tools.



Information displayed on the front panel LCD display

The ADSP-HV80+ high voltage power supply features a four-line LCD panel with a
complete and rich display that allows users to read and set key parameters,
alarm messages, and more.

The meaning of the content displayed in each row is as follows:

>: Displays the function currently selected by the "M" button, and the value of this
function will allow the setting and change by pressing the "+" or "-" button.

If: Real-time display of the current electron gun filament heating current, unit: A
(Amps)

le: Real-time display of the current electron gun emission current, unit: pA
(Microamperes); When the emission current is higher than 1000pA, "----" is dis-
played

Vs: Displays the current set and output Vs voltage value, unit: KV

VO: Displays the current set and output VO voltage value, unit: KV

V1: Displays the current set and output V1 voltage value, unit: KV

V2: Display the current set and output V2 voltage value, unit: KV

In the setting mode, “Ve" is displayed, and the setting range is: 1-9, which is used
to set the model of Hitachi CD-SEM corresponding to the high-voltage power sup-
ply.

0000: This content is four digits, showing the current actual flament heating cumu-
lative hour value, the maximum value is 9999 hours, and the excess will automati-
cally return to zero.

92: This content is two-digit, showing the corresponding HITACHI CD-SEM tool
model set in the current high-voltage power supply.”80": corresponding to 88XX
series machines, “92": corresponding to 92XX series machines, “93": correspond-
ing to 93XX series tools, “40": corresponding to CG4000 series tools.

S: Indicates that the high-voltage power supply is in the shutdown state, and the
character disappears after the high-voltage output is started.

H: Indicates that the high-voltage power supply is not connected to the tool, and
the character disappears after the communication with the CD-SEM tool is suc-
cessful.

W: Indicates that the high-voltage power supply is in an un-warmed state, and
the character disappears after the output is started and the predetermined warm

-up time has passed.
- |



I: Indicates that the high-voltage power supply is in the state of receiving the
CD-SEM tool command to automatically control the IP current, and the character
disappears after the process is completed.

R: Indicates that the high-voltage power supply is in the operation state of auto-
matically searching for the IP current range after receiving the CD-SEM tool com-
mand, and the character disappears after the process is completed.

K: Indicates that the high-voltage power supply is active on the keyboard, and if
the lock keyboard command is received from the CD-SEM tool, the character dis-
appears.

C: It means that the high-voltage power supply has had a current fault, and the
corresponding If exceeds 3.00A, or le exceeds 511.00pA, the character will not
disappear by itself, and will be in the maintenance state. This character disap-
pears when SHUT DOWN or START UP is pressed, or when the CD-SEM machine re-
ceives the boot output command, or when the power is turned off and restarted.
V: It means that the LINK terminal at the rear of the high-voltage power supply is
not reliably shorted, and the corresponding is that the vacuum drop switch at the
end of the high-voltage cable is not closed, and the vacuum is poor.



INFORMATION
The product weighs approximately 8.3kg and can be carried by

; one person. When handling, keep the equipment level and avoid
impact or dropping.

INFORMATION

power cord and is not classified as permanently connected equip-

The product is connected to the AC mains supply via a detachable
ment.

INFORMATION

sides and above is recommended) to prevent obstruction of the ventilation

The equipment relies on forced-air cooling by fans. During installation, ensure
sufficient clearance around the device (a minimum gap of 50 mm on both
openings.




Connect each terminal of the high-voltage connector to the
high-voltage power supply

The high-voltage output connectors of the ADSP-HV80 have clear function labels
on each terminal. You just need to open the top cover of the high-voltage power
supply and connect according to the diagram below.

Please note that the screws used for each terminal are of different lengths, so do
not mix them up.

0vZLd5010C048 FPON
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Set the parameters of the high-voltage power supply to cor-
respond to the HITACHI CD-SEM tools model

‘ £ . ||-|| ||_|
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The ADSP-HV80+ high-voltage power supply has built-in high-precision, wide-
range, and high-stability precision high-voltage circuits, so users can apply high-
voltage power supplies to various types of HITACHI CD-SEM tools through parame-
ter settings, including 88XX, 92XX, 93XX , CG4000 and other series of models.

Once the CD-SEM tool model corresponding to the high-voltage power supply is
changed, the maximum high-voltage value, V1/V2 correspondence curve, and
corresponding CD-SME tool communication instructions of the high-voltage
power supply will be changed accordingly.

Here's how to set it up:

1. Turn off the power switch on the front panel of the high-voltage power supply.
2. Disconnect the vacuum LINK connection from the rear panel of the high-
voltage power supply.

3. Turn on the power switch on the front panel of the high-voltage power supply,
and the "V" vacuum error alarm character of the high-voltage power supply will
be displayed at this time.

4. Press the "M" key to move ">" to the VO position, at this time, the "V0" character
will automatically change to "Ve", as shown in the above figure.

5. Change the "Ve" value through the "+" or "-" button, so as to change the model
of the HITACHI CD-SEM tools corresponding to the high-voltage power supply, the
correspondence is as follows, and the range 1-9 can be changed:

“1": 88XX series machines

“2": 92XX series machines

“3": 93XX series machines

For the CG4000 tools, a separate software upgrade package is provided.

Please note that this value is set to "2" when the high voltage power supply is
shipped, which is applicable to the 92XX series.

6. Turn off the power switch on the front panel of the high-voltage power supply.
7. Restore the vacuum LINK connection on the rear panel of the high-voltage
power supply.

8. Turn on the power switch of the high-voltage power supply again, and you can
see the number of CD-SEM tool model displayed on the front panel.



How to reset the filament heating cumulative hour value to
zero

Use the M button to move the ">" to the four-digit flament heating accumulation
hour value, and press the "+" and "-" buttons at the same time to reset the value to
Zero.

In addition, please note that the power supply has an auto-zero function, when
the cumulative heating hours of the filament displayed by the power supply ex-
ceed 9999 hours, the value will automatically reset to zero and start the timer
again.

How to use the ADSP-HV80+ high voltage power supply on @

HITACHI CD-SEM tool

The use of this power supply is the same as that of HITACHI's original high-voltage
power supply, which is described as follows:

1.First of all, make sure that the IF MAX potentiometer is in the right position. Typi-
cally, the number "9" of this potentiometer corresponds to approximately 2.3
Amps of filament heating current. When the high-voltage power supply is
shipped, the potentiometer is set to the "9" position and locked. If needed, first ro-
tate the potentiometer counterclockwise to a smaller value, such as "8".

2. Keep the CD-SEM tool’'s computer running.

3. Insert the high-voltage cable plug supplied with the high-voltage power supply
into the special receptacle at the top of electron gun.

4. Insert the communication cable from the tool into the DB25F communication
interface on the rear panel of the high-voltage power supply.

5. Connect the vacuum interlock connector on the high-voltage cable to the
LINK connector on the rear panel of the high-voltage power supply.

6. Connect the power plug to the power input receptacle of the high-voltage
power supply.

7. Turn the IF MAX knob counterclockwise to the minimum.

8. Turn on the switch of the high-voltage power supply.

9. After that, there is no longer any need for any operation on the high-voltage
power supply, the tool's computer will automatically complete the handshake
identification communication with the high-voltage power supply, and start to
perform the necessary operations, such as starting and stopping, reading the
status information, setting the output voltage value of each output channels, etc.
10.In the HV-CONTROL software of the CD-SEM tool, turn on the output of the high
-voltage power supply.

11.After about 5 minutes, the HV-CONTROL software shows that the warm-up is
complete. Please note that our high-voltage power supplies are set to have a
shorter warm-up time than the original high-voltage power supplies.

12. Slowly adjust the IF MAX knob clockwise to increase the filament heating cur-
rent unftil the desired current value is reached. In general, the value of "9" for the IF
MAX potentiometer corresponds approximately to the IF current value of 2.3
Amps.



Daily Troubleshooting

Below are all the possible abnormal status characters, alarm messages, and cor-
responding handling measures that may appear on the ADSP-HV80+ high-
voltage power supply LCD.

If multiple characters appear at the same time, please check them one by one.

Display Codes/Symbols

V: Vacuum Interlock Fault

Possible Causes:

1. The vacuum travel switch at the high-voltage cable end is not closed.

2. The rear panel LINK interface is not shorted or has poor contact.

3. The CD-SEM system vacuum level has not reached the required standard.
4. Signal lines inside the cable are broken.

Handling Measures:

1. Check if the high-voltage cable plug is fully inserted into the top socket of the
electron gun.

2. Check if the rear panel LINK connector is securely connected.

3. Confirm that the CD-SEM vacuum system is working properly.

4. Measure the resistance across the LINK intferface with a multi-meter: closed
should be 0Q, open should be =,

C: Over-current Fault

Possible Causes:

1. Filament heating current If > 3.00A.

2. Emission current le > 511.00uA (maximum value displays as '---').

Handling Measures:

1. Immediately press the SHUTDOWN button to stop high-voltage output.

2. Check the high-voltage cable and connectors for insulation damage or dis-
charge marks.

3. If the fault keeps recurring, contact the manufacturer for repair.

H : Host Communication Lost

Possible Causes:

1. CD-SEM has not established RS-232 communication with HVPS.

2. Serial communication cable is not connected or loose.

3. Machine software is not running.

4. The 5V fuse on the SIO serial communication board in the VME computer cage
under the console is blown.

Handling Measures:

1. Confirm that the DB25F communication cable on the rear SERIAL (SIO) interface
is locked in place.

2. Confirm that the CD-SEM software is running.

3. Wait for the machine to automatically complete handshake recognition.

4. Remove the SIO board from the VME computer and replace the fuse.



Daily Troubleshooting

No characters on display, power off or internal fault

Possible Causes:

1. Power cord not connected or AC input abnormal.

2. Internal fuse blown.

3. Power module failure.

Handling Measures:

1. Confirm the AC power cord is connected and the socket is supplying power
normally (AC100-230V).

2. Check if the power module fuse is blown.

3. Confirm if the fuse on the FILAMENT DRIVE & V1 board is blown.

4. Confirm if the fuses on the VS, V2, & VO boards are blown.

5. If fuses are intact but still no display, contact the manufacturer for repair.



COMPARISON OF IMAGE RESULTS

The images captured after our high voltage was applied to Hitachi CD-SEM tools
were combined with those captured with the original high voltage power supply
in the same image for detailed comparison.

The images are from our customers, and in each of the following images, the left
is the picture under the new power supply ADSP-HV80+ and the right is the picture
under the original power supply condition.
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Maintenance

INFORMATION

The product is designed for continuous-duty operation and has no
intermittent operation restrictions.

G

INFORMATION

Disconnect the power supply before cleaning. Wipe the enclosure
with a dry or slightly damp cloth. Do not use corrosive solvents.

%

INFORMATION

This product contains no user-replaceable consumables. For repair
or service, please contact the manufacturer.

%

INFORMATION

This product does not contain user-replaceable batteries.

%




Warranty & Service

This device is made with high care and quality assurance methods. The standard
factory warranty is 12 months. Please contact the ADsemtech electronics GmbH/
Germany sales department if you wish to extend the warranty.

CAUTION

Q Repair and maintenance may only be performed by trained and

authorized personnel.

Disposal

INFORMATION

All high-voltage equipment and intfegrated components are largely made of
recyclable materials. Do not dispose the device with regular residual waste.
Please use the recycling and disposal facilities for electrical and electronic
equipment available in your country.

INFORMATION

As this product is intfended for professional / industrial use (B2B
equipment), it shall not be disposed of through public municipal
collection points designated for private household WEEE.

INFORMATION

For proper disposal, please contact an authorized recycling service
provider. The manufacturer can provide information on take-back
and recycling arrangements upon request.

INFORMATION

Users are legally obliged to return end-of-life equipment to dedi-
cated collection facilities for electrical and electronic waste.




Appendix-Supplementary Information

INFORMATION

Exfra-Low Voltage (SELV) circuits and do not require special insulation require-

With the exception of the dedicated AC mains input socket and the dedi-
cated high-voltage output connector, all other external interfaces are Safety
ments.

INFORMATION

liquid, compressed air, etc.).

@ This product does not require special external services (e.g., cooling

INFORMATION

This product contains no high-noise components; its operational
noise level is below the hazard threshold.

INFORMATION

This product does not emit toxic or hazardous gases under normal
or fault conditions.
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