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IRZVEMELE / Detail technical specification

Qty.
HE

Description

ik

KRR SRR R 4 | ZHN-S universal namechanical testing system

1x

ZHN-S Basic device
ZHN-S Universal Nanomechanical Tester

-2-column load frame with motorized Z-driveprecise quide and
granitic base

-Motorized Z-drive with 55 mm travel

-Programmable motorized x-y table with 60mm x 100 mm x-y
travel

-Measurable sample area 60 mm x 50 mmsample height up to
50 mm

Stage system

X-stage travel distance 60 mm, step size 50 nm

ontrol unit with monitor, keyboard andmouse
-W x H x D: 540 x634 x 358 mm

-Weiaht: 65 kg

Also required: Measurement head, indenter,

sample holder and software

ZHN-S Nanoindenter H I 4K EE T, F T~ AN 7 4idek
- 20LAEHLA, A re s B URIAE ) A e e
- HEh LR ZEK ),

-HEIX-Y-Z B, X #5260 mm. 43#E%50 nm; Y Fl
PFEE100mm, 73 #EK50 nm; Z Fif7F% #=55mm., 43#5%10 nm.

RIS BE %18 B i KA A2 50mm
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- WA BN, B AR AR
- B X B X UFE: 540 x 634 x 358 mm

- HE: 65kg

- WEEEE: max. 45mm

Optics with 20 MP colour camera
Optics with objective lens of 20x magnification

LED top-light white

B, BLA20MPRIR Rk, 20x%:

(o LED TR A

K TR B AT LLIA #18.5mm.

FFORAE4535X-2140X, WM EuH617x462-161x129um, 43
#%503-126 nm

2N measuring head

2N Normal Force Unit (NFU), maximum force

2 N (compression and tension) for the

measurement of forces and displacements

perpendicular to the sample surface

Test load, min. Fmin, standard1) Approx. 0.2 mN



Digital resolution, force measurement < 0.02 uN
Background noise, force measurement < 3uN
Displacement, max. £ 200 ym

Digital resolution, displacement measurement
< 0.002 nm

Background noise, displacement measurement
index 2 < 0.3 nm

Dynamic module

Oscillation frequency, max. 300 Hz

Frequency, max. for stiffness evaluation 70 Hz
Data acquisition rates 40 kHz

Max. force amplitude of oscillation > 50 mN
-Piezo drive as actuator

- Independent force generation and forcemeasurement with
second sensor

-W xH x D: 232 x 162 x 108.5 mm

-Weight: 3.8 kg

2NIEIA N E (NFUD

- FH T R LR R T T R B AL AS

- JE I P AR s F B RS SR B RS A 4 ) L Sk AR A i R T AT
JNENE,  HOREAT 2N,

HN0.2mN, JHER SR N0.02uN, JJ4H 18 1 5 3uN
. #%£200um, A7 FEIE 55 0.002nm, A7 F2 il & 5 1

» RKIRS)
~300Hz, 22 & i KARFR70HzZ, Hidfi RS 40KHzZ,

g f K ARME>50mN

- JEIERS SRS R IR RE VT, SR it 0 - st RE AR 43 B
s AR PR AN 2K, 77 1 vE At ) & o

- Kx % x 5: 232 x 108.5x 162 mm

- Hm: 3.8kg

ZHN-S steel sample holder for 4 inserts of @ 20 mm

-For samples with maximum measurement



1x

1x

area of @ 20 mm
-Position for Tip Check sample

-Working area 60 mm x 50 mm

-With magnetic fixture

AR e R B, 38 T4/ BRI i ) i ke
- WHEHRARST: @20 mm

- TAEX R ~F: 60 mm x 50 mm

- TR SO

Set of calibration materials

- Box with fused silica (8 mm x 8 mm, both sides

polished),  sapphire (0001 single crystal, 10

%ﬂ g.@'meter, one side polished) and

p% bonate (PC, 16 mm x 16 mm)

Robust steel table / base frame

-WxHxD:1240 x 756 x 770 mm



- low vibration
- Adjustable height via support frame
- Scratch-proof coated medium density

fiberboard as working area

Wi &
- B X B X UE: 1240 x 756 x 770 mm
- IR [y
- T

- TARDCRCR A s LT 4, BikliR)=

1x CE marking and declaration of conformity (customizing
products US) in accordance with EC Machinery Directive
2Q06/42/EC

JE3k | Indenters

1x Berkovich Indenter

Standard Indenter, 3-sidedpyramid,angle
between axis and face(face angle) 65.27°

PR (A A IR 383 =)
- NI =
- HEMKA: 65.27°
1x Spherical diamond indenter
- With 10 ym radius (nominal)
- Opening angle 90°
BN sk,
- B3 10 pm
- JFRif 90°



2X Adapter for ZHN indenter tips
Indenter holder for ZHN and ZHN-S;
- 1 x required, inside thread M2.5
J 2k 2
- AN ERFREA, M2.5AIRLL

iR &7 [ Hard wax
1x Hard wax Crystalbond Type 555 (56 °C)
dERE &7, AY5555 (I 556 °C)

1x Hot plate with ceramic surface
- For melting hard wax to fix samples on sample
Holder inserts(cyclinders)

- temperature range 50-500 °C

- N V5 [ 50-500 °C
- AR TAEX RS 100x100 mm
- Dj#250W
FEHEE REIRERE | Accessories for thermal and acoustic isolation, incl.

anti-vibration unit

1x Active vibration isolation system with 2
Damping elements
Type Vario Basic 40-300 consiting of 2
Damping elements and electronics

-Maximum load capacity 300kg



1x

- Frequency Range active 0.6 to 200 Hz
- Supply voltage 230 V

no compressed air required
REME T 3ER RS

- P AEHE: 0.6...200 Hz
- EH230VHE

TR

Cabin for ZHN-S
Enclosure for themmic and accustic isolation

- For a reduction of the influence of sound and

InspectorX IZ&I|FEIE A FEE /4 | InspectorX control and evaluation software

1x

Control and data processing softwarelnspectorX flr ZHN-S
-Hardware control of all ZHN types

-Analysis of depth-sensing indentation dataaccording to DIN EN
ISO 14577

-Analysis of dynamic tests, scratch and wealtests and more



-comprehensive rountines for analysis,corrections and
calibrations

-diverse export routines

- incl. autofocus and focus series module

T AR AL B A InspectorX, 3& AT ZHN-S

- WEARESS (T HVREFNRITD , 70 R AR
- BN R SONLTRRE Py A s R

- HAEHRHEDIN EN ISO 145775 [ JR VA FEBE HEAT 04, AT Hk
172 P HAMR G 732, USSR

- GBI W, JeHR AR R BN IS, 7T E E X
MAREER, FTEIIRIR T, DARHE & D fES
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Zwick / Roell

Product Information

Sample heater up to 400 °C for High Temperature Nanoindentation

Spediman heater mounted ina ZHN

Spedimen heater, gpen, with additional inserts

Mizermsal Foioa (b}

Sapphire
400
304 Jasa
300
= T o
a o
g E-Moduk " S
= —=— E-Moduks 150
I —=—Hardness W
410
50
L] o
0 100 200 300 00
Temperature (*C)

-
¥ronl] sapphire measured

system, only the sample itseff is heated - temperature-

induced measurement errors are avoided.

= [t employs passive cooling and does not require a
water supply, enabling lateral force measurement and
scratch tests with no lateral force contribution.

¢ A gas feed connection is also incorporated to enable
heated tests in an inert gas atmosphere. The test
diamond is thus more stable and the sample surface
oxidizes less.

Operating principle
The specimen heater is installed in the ZHN in place of
the standard specimen holder. Two heating circuits are

Effect of the temperature an indentation hardness and modulus of
gsapphire: The thermal drift rate error is less than 0.1 nmys at 400 °C.

used. A heating plate is positioned under the specimen
and a heating cylinder is located in a cover above the
specimen. An extended Macor rod with indenter tip at
the end extends into the cover and is heated together
with the volume of compressed air above the specimen.
PT100 temperature sensors are integrated into the
heating elements.

The top cover can be removed after the test. A visual
inspection of the specimen surface can then be
performed using a long-distance lens so that posi-
tioning accuracy is not lost. Specimen and heating plate
are pressed against a stop from below. No adhesive is
needed to fix the specimen in place.




CTA: 160893

Zwick / Roell

Product Information
Sample heater up to 400 °C for High Temperature Nanoindentation

Technical data

Item no. 1045659

Temperature, max. 400 bt
Heating rate, max. 100 K/min
Temperature stability =1 K
Specimen dimensions, max. 15x165x85 mm
Specimen dimensions, min. Sxbx2 mm
Measurement range, max. 4x4 mm

Required accessories

Description Item number
Shaft extension 1045660
Spacer 1016450
Long-distance lens 50x for tandem microscope for ZHN 1016479

* for the optimum use of the specimen heater (focussing of the specimen surface)
s | arge working distance of 10.6 mm (otherwise 0.38 mm)
* Additional charge, replaces the standard lens 50x

Shaft extension

Al data al ambient lemperature, We reserve the dght to make technical changes in the course of angoing
development.



Zwick [ Roell

Product Information
Sample holders for ZHN Nanoindenter

Technical data

The technical data of the different sample holders are described below. Furthermore, a sample heater (up to 400 °
C) is available, see separate product information. Similary, specific adjustments to specific samples are available
upon request.

Description Item number

Steel specimen holder for 1 large specimen insert, @ 50 mm 1011433
* Work surface 80 mm x 60 mm
« With dovetail guide, quartz glass calibration material

Replacement specimen insert, @ 50 mm, 1 piece 1016673
+ for steel specimen holders with dovetail guide
Set of specimen holder inserts for steel specimen holders with 50mm @ specimen insert 1024800

* Comprising: 1 x insert with 3 mm recess for liquids, 1 x insert with 6 mm recess for liquids, 1 x
insert with 12 mm recess for liquids
Steel specimen holder for 5 small specimen inserts, @ 24 mm 1011432
* Insulated upper section with electrical connection for contact resistance measurement of tip to
specimen
* Work surface BO mm x 80 mm
+ With dovetail guide

Replacement specimen insert, @ 24 mm, 1 piece 1016675
» for steel specimen holders with dovetail guide
Clamp-type holder for rapid securing of specimens without gluing 1019419

* Maximum specimen length:
for specimens up to 7.5 mm, height: 39.5 mm
for specimens between 7.5 mm and 16 mm, height: 33.5 mm
* Adjustable slot width between clamping plates; 6 mm to 12 mm
* Maximum SpBC:IITI idth: 10 mm to 16 mm (depending on slot width)

1019420

1063148

glass ceramic hotp ate.

Description Item number
Crystalbond hard wax, Type 555 (56 °C) 1016423
Crystalbond hard wax, Type 509 (85 to 110°C) 1016424
Glass ceramic hotplate 1018033

* For securing specimens to the specimen holder (hard wax melted)
* Heating temperature 50 to 500°C

* Exact temperature setting via digital display (LED)

* Footprint 100 x 100 mm

* Heating power 260 W

* incl. colophonium and 1 pack of lint-free dusters

All data at ambiert temperature, We reserve the rght to make technical changes in the course of ongoing
development,



Zwick / Roell

Product Information
Sample holders for ZHN Nanoindenter

Steeal specimen holder for § small specimen inserts, & 24 mm), insu- Steel specimen halder for 1 large specimen insert, © 50 mm
lated upper section

CTA: 101467 101513

Specimen halder for fims/fails

CTA: 161064 101504

Serew grip for round specimen Clamp-type specimen holder

Applications and micro wear tester. To be able to test the various
The Universal Nanomechanical Tester ZHN is designed styles of samples, ZwickRoell is offering a wide range of
for the determination of hardness and elastic modulus sample holders, e.g. for foils, liquids and round speci-

of materials and ceating systems. Further on it is used mens.
as a mmicro scratch tester, profilometer, fatigue tester

Pl 904 0718



CTA: 267016 267017

Pl 485 722

Zwick / Roell

Product Information

ZHN-S - Robust Nanoindenter for Quality Control and Standard
Test Tasks in Industry and Research Applications

ZHN-5 nanoindenter for standard test tasks in industry and ressarch

Applications

The universal nanomechanical tester is designed for
the determination of hardness and Young's Modulus
on materials and coating systems. The nano and micro
ranges are compliant to the standard EN 1SO 14577
(instrumented indentation method for determining hard-
ness and other material parameters of metallic mate-
rials and coatings). The nanomechanical tester can also
perform cyclic indentation tests and indentation tests
with superimposed oscillation.

Due to its high modularity, it is more than a nano-
indenter or hardness tester. When used with a meas-
uring head (NFLii-senegas

module, £
® Scratch and
measurement
= for fast mapping of hardness and Young's modulus up
to 10 measurements per minute

ZHN-5 Nanoindanter; detail view

Advantages and features

* Animations and predefined applications in InspectorX
support the cperator during test preparation and test
performance. This reduces operating emors and guar-
antees/ensures short training periods.

» Trained professionals, rather than only science and
research employees, can operate the instrument and
evaluate results, which reduces the overall cost of
testing.

» Easiest and most robust tip change when compared
with any other instrument on the market, without reca-
libration: The calibration datais clearly assigned to the
measuring tip.

* The excellent dynamics module enables particularly
accurate and fast calibration of the measuring tip and
also the depth-resolved measurements required for
coatings.

* The optics with 18 megapixel color camera allows 4x
zoom without compromising resolution. This covers
a magnification range of up to three classic revolver
lenses, eliminating the need to change lenses.

* \/ery easy evaluation of measurements on layers due
to automatic fit function and range selection for the
measurement data analysis.

* 7wickRoell has implemented standard compliant
radial displacement correction in InspectorX according
to IS0 14577:2015.

» Stiff frame design with indenter axis exactly in the
movement axis (no titing moment)

* High positioning accuracy between optics and
indenter, better than 1pum.




Zwick [ Roell

Product Information

ZHN-S — Robust Nanoindenter for Quality Control and Standard
Test Tasks in Industry and Research Applications

Function description

Modular assembly, consisting of

® 2-column load frame with central lead-screw drive,
precision guidance and granite base

* Programmable motorized X-Y table

* 3-axis step motor control as PCle slot card

* Microscope with LED incident lighting, white

s Control electronics for machine and measuring head

* |nterchangeable measuring heads

* InspectorX control and evaluation software

& Software modules for auto focus function

* Dynamic module for tip vibrations up to 300 Hz
{QCSM / CSM), optional

* Passive or active vibration damping, optional

CTA: 264067

With the two-column load frame with central lead-screw
drive and the indenter axis located exactly in the

axis of motion, there is no titing moment during load
application and the instrument stiffness is very high.

Unlike instruments from other manufacturers, the

two measuring heads work in both the tensile and
compression direction with the same measurement
range. The instrument can operate with both force

and displacement control in open-loop mode (only
maximum force/displacement is controlled) or closed-
loop mode (each individual measuring point is
controlled). The maximum data rate is 4,000 points per
second, which algg wug for very fast measurements.

positions. positions can @#asily configured in
the camera image e 0Nt -and-click feature. In
addition, a large number of unigue evaluation options
are available in the software modules.

Patented measuring head (2N and 20N)

s Mowvement in the normal direction and high stifness
in the lateral direction thanks to the double leaf-spring
system

s Robust construction

Al data at ambient lemperature,

* No inductive sensor stop in the event of an overload
and thus no damage

* The shaft can bear heavier weights without leaving

the measurement range Any type of customer-specific

measuring tip can be easily used

Displacement sersor

Principle of normal forse unit (NFU)

Optics

* 20x lens in combination with a high-resclution 18
megapixel color camera allows 4x zoom without
compromising resolution

» Within the optical image, it is possible to:
- Define measuring points
- Measure distances and perimeters
- Review and display existing measuring points at the
push of a button
- Control lighting and image parameters
- Show scales and recording times

» High-guality imaging is possible even for low-reflection
surfaces such as glass

* Auto focus function establishes the correct height for
a sharp image

* Automatic generation of images of measuring points
(programmable)

* Overview image composed of individual images with
large depth of field

Subject to change in the course of further development.



CTA: 266922

CTA: 266931

CTA: 287023

CTA: 266942

Zwick / Roell

Product Information
ZHN-S — Robust Nanoindenter for Quality Control and Standard
Test Tasks in Industry and Research Applications

Faint fiedds or ines can be rotated around an approach point by
dragging them with the mouse

Image of an optical grid with 10 pm bar spacing

Berkovich indentations with 500 mNin steel and specimen grip
position supeimposed

Specimen grip with magnetic holder for four specimens and a
permanent tip-check spadimen in the center

Vickers indentation in steel with measuring lines

L SO

Todl for changing the tip without additional safety measures

Specimen grip with adapter plate and a usable surface of 50 x 40 mm

All data at ambient temperature, Subject to change in the course of further development.



2wick / Roell

Product Information

ZHN-S — Robust Nanoindenter for Quality Control and Standard
Test Tasks in Industry and Research Applications

The user interface

Control of the precision tables

The instrument is designed for fully automated
measurement series with up to 10,000 measuring
positions. The corresponding control software
InspectorX provides a full overview of the current
position of the three precision tables and enables
control with 50 nm step sizes. If the specimen is located
under the lens, instead of the positicns of the tables, an
image of the specimen surface is displayed in the same
window.

CTA: 2668536

Definition of the measurement sequence

You have access to a wide range of predefined
applications, which can be selected from a pull-down
menu. Every sequence (test cycle) can be flexibly
programmed with any number of load cycles required.
When in open loop mode, the force or displacement,
the time of a segment and the data rate can be preset;
in closed loop mode the number of data points and the
hold time per point can also be preset.

CTA: 2684075

Definition of the measurement positions

Up to 10,000 positions can be programmed in the
form of lines, uniform grids or any desired arrangement.
A unigue feature is that for every position, another

CTA: 264978

of the results can be saved in configuration files.

Almost any amount of data can be entered and
evaluated simultaneously. Data corrections (zero point
cormrection, thermal drift correction) and the averaging of
measurement curves of the same load can be carried
out manually or automatically. Averaged curves are
saved in a new file so that the steps do not have to

be repeated. A summary of the results is displayed in a
table and in a graph as a function of the measurement
position.

CTA: 2840977

H=E:
ol |

All data at ambient lemperature,
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Subject to ehange in the course of further development.



CTA: 266933

Zwick [ Roell

Product Information

ZHN-S - Robust Nanoindenter for Quality Control and Standard
Test Tasks in Industry and Research Applications

Precision measurement

Resolutions for force or displacement measurement are
purely thecretical values based on the bit number of
the A-D converter and the measurement range. They
are not suitable for comparing different instruments.
Considerably more important is the measurement
signal noise, which can however be dependent

on environmental conditions. The ZHN features an
extremely high signal-to-noise ratio of six orders of
magnitude, which permits measurements over four
orders of magnitude of the force.

CTA: 266323

In example (1), the force was maintained constant at

a maximum set force value of 2000 mN over a period

of 10 minutes and at a data rate of 8 Hz. The set force

is very stable. The mean value is 1999.999 mN and

the standard deviation is 3 uN. Example (2) compares
six purely elastic measurements in gquariz glass using a
spherical indenter with a 36.6 pm radius at a maximum =
force of 1 mN and a data rate of 8 Hz. The depth
differential at a maximum indentation depth of 13.7
nm is only 0.6 nm, despite the different measuring
positions. For comparison, the fit curve according to the
Hertzian contact theory is shown for this radius.

CTA: 28600

Force {(mN)

Example 1: Noisc™melglabiit bt force signal at maximum foroe
over a duration of 10 minutes at data rates of 8 Hz

Ewven mere significant than the signal-to-noise ratio
when small indentation depths are involved, however,

is the accuracy of the correction functicns for the
specimen shape and for the zero point (position of the
surface) and thermal drifts. InspectorX software features
particularly realistic routines, the guality of which was
demonstrated in comparative measurements by the
Mational Metrology Institute of Germany (PTB) and in
various round-robin tests.

All data at ambient temparature.

Farca {mi)

o.con o.on o.a0a ogn2
Displacemant (um)

Example 2: Comparison of five purely elastic measurements on quartz
glass in relation to a modeled curve

Example (3) shows the determination of the area
function of a Berkovich indenter. The calibration method

using two reference materials (most commonly quartz
glass and sapphire) is unigue and particularly accurate.

&0
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A =

240 /

10 -

wle?

aa 03 L a8 a8 10
Contaci depth (pm)

Souarn root (A} (pm)

Example 3: Arsa function of a Barkovich indenter at 300 mN
maximum foree

Example (4) Zero-point determination using the
extrapolation methed Data from before positioning
of the test tip (approach) is also available for the
determination.

02s

— i
& Mesadaten

Faree {mh)

a,016 0,020 0,030
Displacement (pm)

Fig. 4: Zero-point determination using the extrapolation method

Bubject to change in the course of further development.
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Test Tasks in Industry and Research Applications

Applications

Measuring hardness and the Young's modulus
to DIN EN ISO 14577

Measurement is typically performed with a Berkovich
indenter under force control. A typical measurement
takes approximately 20 seconds for the measurement
itself, and approximately 30 seconds for careful
approach of the tip to the surface. Very fast
measurements with a duration of only 2 seconds are
also possible.

Vickers hardness can be calculated from the indention =

hardness. A comprehensive study conducted by the
Federal Institute for Materials Research and Testing
(BAM) used 20 materials to make a comparison
between the conventional Vickers hardness method
and Vickers hardness calculated using InspectorX
algorithms converted with Hyr. It showed a mean
difference of less than 10% vs. 25-30% with other
software packages.

[T. Chudoba, M. Grigpentrog, International Journal of
Materials Research 96 (2005) 11 1242 - 1246]

All data at ambient tempamsture,

However, Vickers hardness can also be determined
conventionally by measuring the diagonals.

F“,'Ff-_ : = & _ v

Vickers indentation in a steed specimen with a hardness of 672 HV1
using the 20 N measuring head

Hardness and Young's modulus depth profiles
using the QCSM module

The “Quasi Continuous Stiffness Measurement” method
is a dynamic measurement procedure, which makes it
possible to determine hardness and Young's modulus
with depth resclution at one and the same measuring
position. It is ideal for coatings to detect and eliminate
substrate influence. In addition, measurement sensitivity
is increased, enabling the determination of accurate
values for very low forces and indentation depths. With
the QICSM module, the load increase is paused for a
short time (0.5-3 seconds) and a sinusocidal vibration is
superimposed on the static force. The amplitude and
vibration phase are determined using a lock-in filter,

and from that the local contact stiffness is determined,
which in tum can be used to calculate the hardness and
Young's modulus.

Indentation hardiess (GPa)

2 - 150 nm 51N o glae
— it b hacrnens

0,00 .10 0,20 030
Disolacement (um)

Hardness gradient for a 350 nm thick Si3N4 coating on glass

Subject to change in the course of further development.
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Camact Dak o]

Young's modulus gradient for 260 nm thin oxide coatings on sapphire
and glass substrate, measured with a maximum force of 18 mN. Only
after extrapclation 10 zero indentation depth do we obtain the same
Young's modulus valug for the same coating on different substrates.

Measurement of surface profiles

Topography scans of the surface can be performed
using the X-Y tables with 50 nm resolution. Roughness
values such as Ra, Rg or Rt are thereby measured.
Either line scans or surface scans can be taken.

ost often in the g#%
substrate. By O™ essiagee- and post-scans of the
surface, a differentiation can be made between elastic
and plastic deformation.

All data at ambient temperature.

Insertion of the graphic from the scrateh test of a 300 nm thick
coating on hard metal with a maximum force of 300 mN into the
camena image with the corresponding (upper) scratch mark. The
coating's point of failure can be seen at the point where the curve
bends.

Additional applications

* Determination of yield point from tests using a
spherical indenter

= Purely elastic measurements with spherical indenter
to determine the Young's modulus, including for very
thin, hard coatings less than 50 nm thick

= Mapping mechanical properties with high point
density within a specific surface area

* Fatigue measurements with cycle numbers up to one
million

* | ong creep tests, even at constant pressure (instead
of constant force)

s Micro tensile tests

& Push-out tests

Typical areas of use

» Coating development from soft (polymer) to hard
{diamond-type coatings)

* Determination of critical stresses for cracking or
plastic deformation

* Development and testing of hard material coatings for
tools and as scratch protection

» Protective coatings on glass

* Paints and sol-gel coatings

= Automated measurement of hardness traverses on
transverse cross-section

* Nano coatings for sensors and MEMS/NEMS

* Biological materials

* Matrix effects in alloys

* Ceramic materials and composites

* [on-implanted surfaces

= Damage analysis in microelectronics

Subject to change in the course of further development.
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Technical data
Type ZHN-S automatic
Item No. 1100664
Dimensions, without vibration damping
Height 635 mm
Width 524 mm
Depth 358 mm
Weight, approx. 65 kg
Voltage 230 W
Optics
Camera Calor, 4912 x 3684 pixels (18 MP), USB 3.0 connection
Lighting White LED
Lens 20 x NA 0.4
Operating distance 8.5 mim
Optical magnification to 24" min-max 535x - 2140x%
Image field when displayed in InspectorX 617 x 462 - 161 x 129 I
Pixel resolution 503 - 126 nm

Stage system
X-stage travel distance 60 mm, step size 50 nm
Y-stage travel distance 100 mm, step size 50 nm
Z-stage travel distance 55 mm, step size 10 nm
el x W 45 x 60 x 50 mm
502 mm
spRcimen surface
head
1050945 1016415 1016416
+ 20 + 2 + 0.2 M
Approx. 2 Approx. 0.2 Approx. 0.05 m
=0.2 =0.02 < 0.002 PN
Background noise, force measurement < 302 <3 < 0.32 HN
Displacement, max. + 2001 + 2001 + 2001 pm
Digital resolution, displacement measure- < 0.002 =< 0.002 < 0.002 nm
ment
Background noise, displacement meas- =04 =03 =0.3 nm
urement index 2
Background noise, displacement meas- =015 =0.15 =0.15 nm
urement (1 o for closed-loop mode)
Cimensions
Height 162.6 163 158 mim
Width 232 232 200 mm
Depth 109 109 50 mm

All data at ambient temperature,

Subject to change in the course of further development.
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Item No. 1050945 1016415 1016416

Dynamic module®

Oscillation frequency, max. 300 200 100 Hz
Frequency, max. for stiffness evaluation 20 70 30 Hz
Data acquisition rates 40 40 40 kHz
Max. force amplitude of oscillation > 500 =50 =13 mMN
Weight, approx. 4 4 1.5 kg

1) Compression (e.g. instrumented indentation test) and tensile (e.g. adhesion measurements on quids)
2] A1 oat B Hz and for use of active vibration damping. With passive vibration damping, approximately 4x greater,
3] Only in conjunction with the QCSM software module

All data at ambient temperature. Subject to change in the course of further development.



(2) W& TR ICHL

UEULD SRS WE

WE o

Solutions for Innovation

£ E A

#HEFRE

JEOL Ltd.

BERT RIS



#H X (CP)

IB-19530CP

SEEERE
ERMTESF
BB R
/ | 2
;-C.i.\‘ |
|I
gl - ﬁ‘ T |
‘- e o
= -' o
-
CP il i o 2

RS WENRATIO TR b, (b8, R EESE
£ 100 om BSEm N,
FAREF IR, 52 AR AR LR AR .



1 SERHRA

S Ay
Hﬁﬂﬁmmﬁ. BESEATICTIRIRY S0 (00101, BBHINMSEES) .

il gy €0
FTLAET AT L BV RS 40 o), 5 BRI TLE0" 590" 2 M8,

EEV EETR S €O
W, PR R 360" AR, AR T

HT RN O
FRE R R S T L R S T R

2 BRMIRE

E b DI st

SEEHREN EAEE, TEMART,

(BTt ST 4 =

Ll— R M REROAE . RS R R R T

HERR T B,

WA=

FERIMIE E TS, WL SR T SEALE AT, A i R R .
S 0 A T M AR AHTR I R,

3 WEELH

(D 7 A AT D R A T WAy, R ST AT R T
i F AR (N (SRR, LR S T A T

@ O AR o S (SEM) TTLOWER R 2 GREEE)
B L S it T SEMG BrfAn T,

$I1ARE B 1 C P A0 A LR

F) P AT ) ) 8 FIFE CP iy ik
FHE A R (ORI RIS, b AT IOTR, RETEM LT, It R,
A LR R R R R, DTLASR SR E S T SR MY 0 (S A 1

SRETEF R, ETHVREI S IR, M ST

il et



ZRZEFRE

AL N A B-19530CPRC & T £ Al &, I HERUE S nhiERT LU S oh. Sl B ) nh R

L

L

i

HFma

FRHFGETYPEZ (HERAREAIMY, M2, WSS OummEREHmEReTYPED (IB-

BRSTYPEO (IB-11720550) @

- NEEF T LOADE M (SMH09010, 1B-08010CP, IB-090200P,
IB-19500CP, IB-19510CP) it M R A 8,
- ERARTRINT 2O FHERE.

B



B

FAARE SR WP R T W, SRR, AR
EOATES UM T, AR SRS AL R HIR .,

TR AR, MEdRE R YR (598 ", RIBNEIY 3 6EE).
T A SO0 AR T IN T S DR R R, WTLLIOT A,

& AR 0 kY, DR 500 b TR

e AR
A

._',
L

MR SR, W © 8t = 0 pm —_—

FEEA R AT
B A |, 0T, MRS AN E AR,  ENERERE 051161 0NMSHA) MEH

0 COEr

ST B KN, SRR : 7h et




L {
FUER AR (1B-11550L5RH) €3
(EFRCAIE S (B-11550L5RH, R, AESTHUMEMC SR SHTCMRGTE S (MhEsn 0 ~90), "
FRARRD T8 SR N, (BT RS L R R e MO TR, SRR, PR 3T T AR i

SR, NOET LATRAER L R PR - S T S T B R DR,
TR TR R T WA (SSUREN D) SR, ST SR - MR AR 85T (MRS 57),

¥ 4 KV T ST 10 S T, MERRREE 607 (MTREREDN 30°) £ 4 kv THIT 3 ST o,

SR

B umn

By LT B ML SR



=
LAk ]

HIAMT AR LR, FA ST R, N R, e
READERTAL ML, B S Rl LR ST A0 EBSD LR .
HIFEETAE R CP SHEOTIEM. THl. EFRLEneitn SN Lee, TS R EE LR,

E= 1] i

EMHEAR RS WY SEM B, D11 RS A A R,
ERERR WIS SEM iR, WIS, #OREENTEE,

WA
18- 12 5305 58)
B TR RN AR B 11550L5RH L,

e L]
(RIS Rt IR 40 mam = 15 mm 1,

i



B NIERF

£ AT FF A
BEERNFF G ML ESEhRE, FEXSHSEMMEDMNE, RN (M.

BRI e s s s e

F A0 T, REL.— et O R T, BT A S U R, PR RAE LR, Bl S AR AR,

fRERTON & PN T,
TEENT RERANEN, SEDEEHRRIITRS, REHRTER, MEE AT TR, B8 TR TR S

HYEERS,
;BT R

. i * T r. )
= N, B
TR AN O -FE O Sk JOFF 1 3049

EMIT w8 0y FMAIT Mtk v + 35 kY



BEEMS

J2° T RETEDO TArE _EXERERL, H ST 65 5E REE R Al iR .

£§0 : Mount Base B8 (KE)

SRR Mount Base 88558, RIFGREATES CCD 40
T OIS AT R G (), AR T
17 T AT R

~
WENTE RN

+ A
+ W T L:-J“i"} 'S
—.‘.
o WL
- | PN TR 18811)

B =150, THWA 00 um

L _

RIS BT COD AT T, =

EROEME TFRMW (SEM FLOEEMhERE (Ei,

il T4 BT SEM WICHIIOT,
.'f-
N
-% ; SEMAEE
* )

elscd h

1
= DN
A HEEMHME&HHM :
N . . B 10,0 b PSS R, s

18 AE M TR

- — taum

mil At



10 minwess

IMETIERE

i L R S
0 ATV R L BRI 0K,

R TR TV .
) BEES, MENTOR

s b

) BEmFRMHMIME 0000

S A SRR R T S, T AR AT RS M.

CETIRE EUL ORI )

B THEN, — Eym



I

BERBNRNNEEEE, BIEREERD
& (IR RElsyRRTH, fEEsE
EEERSE,

i CCD B YEE B T e aT L
R A (2,

5 M L G T L R
R MW Start BAE, fh NSRS RS
I AT MR TR,

FEND TR VL IB- 145100 AM
5, @ CCh MmaE ki T
iR

mirm s 11



A (GRER#HL)

AT R E LN MR, 8, &, WEIRESNEF R ESESSMHETMNT,

masIe (&) weewes

RE T R HE A (Au) SAEDEE RN EORESE, XRREWEEEN, NI R,
s, BT T i O B, S AESRCI I RS MO L AR R BG (LMD .

WETHE (4]

WikH & T& — T

xwss

THE () #CPMTay (ERME) GEey SEM (WRESEF) &, TE (b)) 10 (5) RS R ED 0 -F80 EDS BT
S, WL IR AT R i A R,

13 Cuy Sy

B Cuy S
@i

fin (E#HR)

Ty SEM B, WAAEIEIRRSEIEE ST
T, BTETRTRPELE, EifEERe
AT S R,

W kTR = 1 pm




A (FEmAEl. Ea#E. ¥R

HEMTREE. B LR, RS,

BUBTIR

TR R A0 EDS B0 150, iR i IR ch i e JE R M L T AR L

W RETR (TR W THE

B

B R e SEM (T T fRI0M CP TN SEM (MRS T) M B CP if MU T e hemm.

1@ pm

AT CREREER) SR WO oum

EW (RO T) B, G0N ATAA S, NERRS I E I W T R e

RSN : T RS N O

w13



R (FERAE. E5ME. ¥XK)

o S i P 70 A R 1B 13 S

F CP T e 8 Mt TR,
TERMHMNTHHNRIN EBSD Mta s, WRenEs (5L NEmE (ETE Srsine, M08 (L) ST
TG A e

LH 1
R K184 g, Y122 am
Q4 am

)

oo 101

FE-SERISNA-T200F, EHED: EDASSTEL,
COD ML : OVOS, S Ol T2

14 miimest



(ELTES

BT B AT 6 A AR SR SHRE SO BHIE, RRETITRCAIAF AR5 2 4, W & RNARCHT M5
FA P TR F i 7 iR

WA HRERT

B9 181 1560MBSH (I HERS 50

%

(ot - RS, AR

Lk E8 - Mount Base BEE 1B-11560MBSH
o
- ®:11mm
M ¥+ 10mm
- {8 PR L T S DD T i
. o
pa b ol b
R B 1610MMSHA (FE-SEM 3Rt Sa)
a3 RN
A 11 mm
- FE-SEM TGUNIENIR, (AR 2 A
W, ' ' : Zmm
ERE -
- FEBEE ML (R RS RN T, |
1B-1 1610MMSHA SEMRE
s gimm B 11550L5RH A
- RN, AT, B - b N2 : 40 mm
T, T AR T B 15 mm
R BT R, -y
B 0~ o
1 181 2540CKIT
MBI €D Sy mao e 1B-12540CKIT
I NE: 1 mm
LSAH ERF, SEENRS s L
e ' @ WE:0.5mm
i*® - 1 mm
N ¢ TR
» 40
fLsnn e, whews ) :ﬂ i

B B-1251000H (MRS g
8 WA W

- EHE OF HRET IB-116T0NMSHA EiE
R,

- BT SEM HREREE, WO BT SEM R
Lo B

(R i - R R

IB-125100CH

mimist 15



E WA R

T A 2~arv
T 500 wm Lk FWHM)
IR S B0 fom BLE (2 i P, MMEE 8 Kv. RN, S 100 um)
R W R R BB, O AERD 2307 (F " : 4657130)
IR AN TF b et B ERIE NS, 6] B AT R0 T
[ 40 T4 ok EI] L0 90 S P i A AL (O : 1 080 8, OFF -1~ SR W)
50 T et 1 T AT e
A A A R 11 e UK ) = 10 man( 1€ ) %2 mn BRI ) (NIRRT RRR )
R RTE X958 6 mm. Y £2.5mm
R e BEE, 65 TR
BT TE i iR A COD A8 VU9 008, £, 00 ook (00 T thaRE 06 WS T
T A AL ¥ 70 (6.5 3 B
BT B AL ¥ %20~ x100 (65 BHEREL) (EHIE-145100CAM D
SR A BT G i AR 000 THIRRIE AL, B R (S B-14510M0AM 1)
i 3h B4 UL TR (MEEE, BTE. S0TE. ST
B4 R L
ptesid Tl T
Edmat i
BT R Hien TR MR
R, Wl
41 545 mm( B ) <550 nan [ 108 ) % 420 man( B0 . #1066 kg (E5 1B-145 10MCAM Bh
VLhER 150 man( MK ) <427 | 1K) < 230 mm(BE), 16 kg
wiEER
W MEACIOD~ 120V, 50/60 He. HIFEMEEEN 10MLT. d&MEMSY 154 WE
BT 650 VA
e iTihig (100 QRTF)
- BN S0.0000%
il 8 REE S - 0.1 ~ Q2 MPa (1.0~ 20 kgffem®) WS O : IS B 0203 Ae 1/4
15~ 25°C
e BO0MLLT (%R
WO -] ORACE L] L b Sl T ]

WIS, SOOI SR

HNES O ENEA TR BE) FOWEAE o T,
e CADER R R RS S SRR
T,

2 In fum tecchus o corrojsc undar " Forsgn arctanga and Famgs
ol Japan b complance wis memasonal seoy apen contrel JEOL Lid st
Eri-ansn

7= B A AR AR S e AT REMF AT R E R B R

orAIre epareel o] wi stwmment of Ammrancy” an “Fréne | | EE R R EERNES. NRUOTNEHE. &5
o’ i oroer fo itk e anpon boesss resrded for anporn fom Japen |1 e paocuet
o e aqponad s 0 this calegons, e end user wil b aebed o A8l i dhese periicae loms, ':'-:';lﬁﬁo

JEOL o BEETERaH

wiww,jeol.com
BT I1S08001H0150 120016 ENRHE0E

et BEEFFARESTRERI-1-2 A1 196-8558  IGE: 0081-42-543-1111  FI0: 0081—42-546-3353
Iﬁitliit.lﬂlﬂ!ﬂmtﬂ JEOL{BejinglCo.Lid [ BEETFRILSHILETESA) Fipnd  dbeh REWERLERSFICHEAD CIIME B 430070
b AEEHINEEE o R =G e T R R 100190 RS 0P7-BT132567 M- DIT-BT13RGET
H:lli OIHEE04E21/2A PR 010-BB046324 RERER  dbib: M)IG RSS2 RS SR eoTa B 510016
Lldrnm al DOTHNEERRNDO0R AR EIS05. 1506E M 200040 AR 02B-BEEE2554 HRILC DEE-BGEIIGE4
RE: O-CRB44ATIERLRARES fEM . DE1-BI4E4075 FRAETE FARMING LTD.
rraaE e rEECHEETEET TR E RR R e EIHEEN E R 51005 et Lirk oy 1005, 106F. ¢ Milenria Flazn 653 King's Road Mo Foint Homg Korg.

RIE:

OR-BTTATEAEETS1B5EE  18HL:

DEt-RTTE425R Tel: 062-20167253  Fax: 85225014635



1)
2)

3)

IB-19530CP

Consisting of (Z411%):

[B-19530CP

SDT

IB-11550LSRH

SP

Cross Section Polisher

R T HEAX

Cross Section Polisher

By e A (BEHLELEE L0 atR)
Step Down Transfer (Local Supply)
A e 4 (1 PR

Large Specimen Rotation Holder

PN LR

CP Start-up Kit

BEHL 25 f & F

E: XEABRFTHRSAZABAITEN

(1)

(1)

(1)

(1)



JeEOL g S TRET M G

BB FRE ML (Cross Section Polisher)
1B-19530CP it

EEM AL (Cross Section Polisher) i#k CP, RHAHETHRA L&
(JEOL Ltd. ) A Wi A 424 e2 B a8 0 W0 42 #0 EBSD 4347 R 0 2 air VAl B i 2 -
HRETF A48 MOFLIRIT B 7 R AT B 2= AR M RE A R LR BE RN, FUF 1R
B R T 2T U SRR R S S B . k(s R LR A
EBE8. (PR—FEANESHEREEEME (2B, BEH. WEUEES

FHEL) ST FR R ] 2

5.0 . |
" 4.8 ’

Fo 50 0200

>

R R AR ®

Surface milling with the ion beam ==r=reererees

H T BRI o, S8 A7 SRR AT v
RARGHINELDS . ERMREG IR RF B0, :
HA S FHEE PRGN TR SR 60° ,'0

1%
Since the saecmen i iocked whie the lon beam s adiat
& gaoed quility cHass section |8 ootained  Pagent



JEOL D AT ERAR A

HEE A ACTERIES), W LLASIREREER MR, AN TRE KB T
#3517t 1B-19530CP & AR i B FE L S AL H L FE SR 1Y .

. FHYnnrEEThAE (Fine Mode) .

FE PRI i g el T S TR B i A2 b, 9T LS A shfE B (EiniE s kAT
“HEEET R, BECRIE THFERERE, JUMAd TR FRIRN, A TREER
A KR —F.

L 6kY IniE L BT 30 48Pt A 8kV Dnil B FEHEAT 20 A4 E AT E R,

B, EEEREAEEER Bl & RSN EETh R (P L) SKV hnidE &5 Rt iT
10 Sreb fTREATEEE ) , EBSD 4EHEAAE

=. FRKHE AR LM (Interi ttent Mitling) -

akv MIKE2s : 2=
CON/OFFLE % 50%)

40 5 kv MR 23 ;@ 20s =
= (ON/OFFIEE: 10%) &

g 30  rremrereemermmemepemeren ol g
20 =
1:- (i

0 5 10 15 20 a5
30 B} (55



JE&]LQ SES T MO $ L G

{EF RN TIhRE, BT RO R SRR TS B fTLERRER
FEREAE, @ebdl. HilEsEaEEam.

e ReliaRIgR

ST ] s 2 B

;s o é
T % 4ky__ Imin




seoL )

ST T R A A

| PR A2 5 J88 TT LATE e 8 & B RIS EAT B FORAN T, CATH PR AL S I A

MR AR, MEMTFEMTERT. LHFSIME. R, FHEEESHIMT

FOHIFER.

Fi BRI HE TR AT LAGE RS I R A

TE4i0 CP SELHMESH Ar REER AW ad “IFE” HH#TE
YEINTFEFE, TB-19530CP af BLlk B BB A ThRE, R KE 6 A8 RIFEnT

i g
W= "I-_ g

AUTO START MODE SETTING

1B-19530CP

H Ll F T, B u s — KRERT

6. 5 < fnfEBRAE

i | 70 %, sehOHEEEFT + 10un
HRE TN HE R 2~ 8KV
T B e 500 um/h (Si BE&)
L | X +6mm, Y& ~+2 5mm

|

MTEH & KTz £30. (RERR)

|
|
|
BET T
BRI

PREC, 4 BT




dEDLD SR THBERMRNE

BIABER =y

HRBKRT #EM: 1lmm > 10mm X 2mm

SETH : 40mm (D) X 1 5mm (H) ?\




i
Jo

53330R0Nl30® N0 r0N

W W W WWWDNDNDNDNDNDNDNDNDNDDNDDNDDND =
O A ON-_200C0ONOOT P WDN-~O0©

36
37
38

s

78
79
80

JEOL S B FIBACH P 44 3

R
NV TECH(_ i) JEfE
RERRAFFE(TE)ER A A
i o A () B BR 2 7]
B G EH IRA
SAE(%5E)
=R (R EE)
=R (R )
Rom and Hass Electronic
A (i) ARRAF
F ANk A
HORHGE A AR P
Synaptics3& [E #r (i)
TPK
HRIT R
W T L T RS A PR A w1 ARYI 3 7
Amkor Assembly& Test(shanghai)
IR (JETD ARAF
TR
Dupont (china) Research Dev and
Manag

HH A

?F\m%‘ﬁ {Jﬁ‘ AR~ FISAE

JE [ 1A 55 Bt
T 188 B PR T AL R
AT GRIID AHRAA
[ iR 1 Be R 2= LR
RSN
R
AR AN AR A AR
THH REIE R PR A F
AR
BENER AR A A
R R il BE R BTV T AT AT S0 =
WG IR T R IR YN 9 AR Bt
g

5
39
40
41
42
43
44
45
46

P S
SHANGHAI TATSUTA CO., LTD
USSR N
HAERET ) ARAFA
He 1L KM TAZ 2B
e TR
JERFATRHE R A F
gk R
B LAY
47 LG DISPLAY NANJING CO.,LTD
48 HARHIEHYL (E85)H R A
49 R K
50 J#epcos
51 "HRIEBEYE T
52 bERHEIRY
53 EERHE (#eD
54 Fritsk KA
55 HMYEERTAHRAR SRR T
56 & RCHTREYR

& BB e IR =2

e SR (IR B RAF
TAEHTRE TR A TR A 7

R S MV R b 2 [ 5K i s
FrHNAE H 4R A PR A
TRFRHE T RERTA KL
JREFEE BT R HIRAF
FIRAMREERT(REY) BRAH
[ B6R 42 30 71 B E 7 e A FR 54T A )
MW H AR CRilD ARAR

67 ekl GRYID HIRAH

68 ARIITH KR FBHEA PR A =(DJI)
69 M BEEAA R TTEAF]

70 A EIRE R EAA PR A

71 WiE A E R IR R A PR A F

72 IREREERTER) ARAR

73 JbRBHE K FR 42

74 HOI sk (B HIRA

75 Jbnim ERE L

76 F IS HT M BN R SE) A R A F]
s AR

117 R FT

118 /R R GRIID HIRAF

119 PR&FE % s TR B IR A F
120 )N E B R R A 7

57
58
59
60
61
62
63
64
65
66



81 HEEMEM BB A IR A 7
82 it TiRM K GRIID HIRAH
83 HEHFHMEIG IR A

84 HEME BB FEI AL H FRA
85 XJFEH T K% (Hrhrilikrhoo)
86 KM FIRZERIFAFRAF]
87 LM kE LA PR A 7

88 ARIFET &M 1A R A A

89 RKSCHTR (FRFE) HIRAFA
90 H [EFRFER M LA LT

91 R (FEEERD

92 BRPGRIE K

93 _LigImyE KA

94 Ji I R A R A F
95 AREE=AEFAAIRAA

96 ZENEE A LB A FRA 7

97 FHRKFEME B

98 JIkHEIL HL T Mt A PR A A

99 ERigAR[E

100 VU IR 240k 22

101 I M4 B Re it A PR A 7
102 B 5 TR

103 AR

112 bt TR BT 7o Bt (R0 1)

113 LSRN

114 HK2:

115 KIERH KM R RL S 5 TR
116 [ db{E H 2 SRR TR A F
5 B

157 big S ARE - SR ARARA A
158 il 5L = HT A KL

169 V4 225238 K27 3 1 22 AL IR 5 o S =

160 1L ARHEFEH T HIRAF

161 WAL =R A B R A
162 =HESDI (KEF)

163 T PEHT AR PPN 0 PR 2 7]
164 73 MR T AR A A

165 bl RS AR AR A A PR A 7]

121 5 52 B RN B4 BR A ]
122 JZ T IR B IR AR A PR A 7
123 H Bz OB A TR A

124 T B RS R B

125 11 R P B AR 5B

126 b EE A R 2 7]

127 K& FIRERIRA R A F]
128 Jb b TR

129 i/ R E A S5 A PR A F
130 R FHE = H R A IR A A
131 IRINERME B AR 2 Bt

132 RYITi bR

133 RiEZREREIRA R A A

134 B U HE TR A0 T2t
135 HRLBE 3 SRR LA ST

136 {175k sh R BT el A R A 7
137 3M L

138 M AR M A AR 5Bt

139 K ANk & 4]

140 bR 2o Hrill i

141 ERHE

142 LAl s =

143 W& HLE8UR (R a0)

144 W& EE8UR (FT)

145 WS ER IR (HM)

146 B -TA R (MDD AR A A
147 JRM R el E e A IR A 7
148 IRINZRE I A PR A 7

149 THERAHT IR R A A BR 2 7

150 _E R4 LA
151 7RIS 75 BT I A BR A ]

152 s B AEIR (Fhd0)

153 StHEHLF

154 =2 o) TR IR A 7]
155 TLI SR FHAZS B AT R 2w
156 L4k AR GRIID AR A =
F5 £y

196 EiH BERREIIE R QIR &
197 Jo T HT RETRM RS0 %

198 [Ehr (ALH0 K IAMEA R A ]
199 I AR RIE FLER AT FR A F]

200 F MBI SLREHAL R IR 22 7]

201 FRJH LR =

202 HITaRA-FHRRHEARA A
203 Rk

204 WHLFIYE BEHT REIR A PR 2 7



166 ERifgD4AR Tk

167 iR (BRil)

168 fkHE %

169 b K2R B

170 50 5 ) L B A 5 i A PR 8 )
171 JRIEIA %2

172 T JH AR

173 18 [KRHE (AR 25

174 750 B 7 e MR FR A F
175 5 H I #ee IR i A R A )
176 RER MR B

177 4463 T RSB &5 R ¥ Pt
178 JEHER MR 22 B

179 TS S R B BR 51T A F
180 AT (SR/RZHD AMRAFA
181 EM T GRYID HRAF
182 [RGB AL T 5 Bt

183 | RFHIL & &M RIS =

184 11 7R K&

185 JIEZRH GEIN) B4 A PR A ]
186 JHHE KM Hia b

187 &M E TR (L% BRTTEAA
188 _L i K A+ A A R A 7]
189 %/%W}zk%

205 THEHFTREEAHAT IR A 7
206 AL K=

207 FRIHIE AR A IR A 7
208 T3 AL EM BB AT BR 22 7]



2. BHLHA R

TR B S K B 75 I 18]
GARN A ENER, AnERIIT 54 | 202448 H 10

BT B A SR IR PRSI G R H #i 58 4
W& 20244E8 A 1 H i LR i %
Pt y/betii 202448 H1H-8H5H VA R
A 202448 H5H-8 H8H VBRI A E
B 202448 H8H-8H 10H B bR o
ke 55 PR B4 it
AI/ﬁHgU%

o m BAmAKBRSHATHE S, RUEE2024428 H 10 H i 58 B2
R, iz, zede. R R BIRhRE

AN F RN IR R AT 5T R R ERSN) . SEH P R EEAER
FER RN IR B, B A RUKIEE LA 7.




LIRS BB R

P8 AT AR A Ae . Toibidn. Fo BS540 AR AT o
B, PEAVEREAME T AT R R R EK

B B BT RSN B ieda s LT T E BN R E RN B, fE ik
w N REHMEARNREZHINEIL T o R BT HBTFHR, %
xR I A A S . AR R, I E MR el AR
FEo i RAMUSEA B BT IRIE, AU AT T AREAE, K A
NPT S, IR AR IR 2k D2 Prb, L AR H e R T
Az RN, mERAEAYEETE. BaIThRE
BB SR S, E R B R S HIT IUR AN, Bhtik s
TEHFTEHR

FEBE AT IR R, BOTREIRTE € 1SR CREITN B8 HEAT 2 3R,
KB FREPE . B AT IR, RIS ZEORAUE A YN G IR 4R B (Y
HRIIRE, BHU S ERREN AR ERIRE I K R gE B R iR v Ik .




BB v R & ARUE T i

1. Janl&E, 120248 H 10 AT e BRI IIHERL ., 184, 224,
LR NS Ll N R 3 Y E U N Gl R A e 2 e A /T VAN
. 2ede. I SLHEGE R R, A T SRR T
Yo EA 77 S AR UE B B4 S B B M BCIE 7= i A M IE

2« AT FTEBRYRLE RIFE M AF Y, BIH RS RIRLAE .

3. FAE Bt B ot ORIA A A B A A D R IR A, A A 1
Ji SR B B 4

4. WAFRE Tx24 DNNIBIRCEFRS, — BRPERE 2 /N AR
e, BRI 8 /NGB

v WAFIRMLFT AL BRI VEAIAE U (AR IR BT RO

6. Bidy, &%, WRFBHRBAFAM, WEAMENFTHRE TE
T 56 o

DRAUE R 7] TR A G b AR N RSN [ [ 5hn i . AT b bR S H e
FH AL fATUETASE] BTN = ok B IE RN TE, FR4E “ =087 PR,

PR PR 70 2 TR B2 R T A




0 A WL AR ACBRT I TR 22 A BT S 0 7R
AR AR SO e E AL, R E AL, TR

% W W% | 55| Mok E] it T2 %VE
—. B
1.01H & 18 HA R
AR 5 . 20164 H AR K S W I H 5¢ 1
# L
—. W
IiH &
TiHF% Z ” 201942 H B A B SR = A T H 56 L
B
WHMTH | B8% " 20164E10H | dbat U [ B 5 0F 58 B 58 1L
5% S T KRS =
TiHEEH MR % 201746 H 56 L
il B H




3. BIFE

dn

T H A4 FK

Mg 775 0

R SNElINCIE A DA SRVE

ASIECEZe S IAVYERCSEILY mNibIEi I
8. WHESRE. BUHIS & BH
MR, BUHE T, DH 2 E A

R 55 M

N E A2 [ A DR S5O AR A

NN

FITH07™ i A W A 14

DRV S AT S AR SR By
T HEIRER,

TR PR L TR 25 )
55 S L

B EA 2 Hilg, 2. ALK
GBS Wi AT AR o tH IR
BEiR), AHORERI TN RIEE (fF R, i
) JRAE2/NN A R, AR AES /N
PRy ) A 1 0 o A 2 7 SR AN LA A
Jitio 24/INI iR R 1)

~ I 5 5
BN A . 5l
BEUR I AT ) e HE . 35
P, Bl R R A F A
LN WIE

IREA LN, SRR, S L
FESARN G2 B R Bl de 5 B (1 2238
L PEREE ARG DAL B AN B
Bl

FEVRRT, BRI A S 2 AT
BORAZ R, PHAEAT 2= YR 22 AT IR R 3 A
IME . MEETF, BORN X LS
DLBEAT RN SZRAE, 5 WIASREHEAT T —18
TR o ZMIAAIREUE ) TR R B AR 55
N G RIFE SR R T A AR T, AR B £
AR TUES

(SN A2 Rt =R 5
fE, 497N A RE S F AR B I AT IRIR Al
YEP .

IR

BEUIPRAT AL 4l A B BRAM R Ll A B

HE R B X SR R T

Iz B A TR T 452 ER

FIRLA

EE UL H A0l A B BRAM BTl B

HIE LIRS, TR BEE , &E&
AT H 5 S RIT R 5 ) 75 3K
FoAt 93 I

bR 1 BL B BRI B R AN, B W] LLRYE
HARTE Z 5] N AR AR EI B, s
ASLS TARYT . WY 255
FTr: 1. PR

KA HSEAR WA %, A PHIT i




UF A S PR ) 22 G AT R I — AT
%

2. R

A PFITNE B TR R A 1 7 ¥ m) 2 IR
AT N, DME LS 0 NERE T R R
GV </

B E] . 20244E8 HSH-8H10H
Bl R A b B T %

.55

AT7 B ARSI R AR
SEFE IR T & R FE A sE B U
Ka s BARKE . BRIT RPN ke
o I A BRI FUHE S, FRATRE NS B 4T3
XX RS R A, PR RS VI 21 IR
AT, RESS5EM LA

2. KRRRKEIITT R

2. 1B+ it

EEFN I A B K K E R s &, HIREFH
A,

o FiLes KK ZRFFE B a8 B, IR A 2L
PR G THAE

Bz B B AT I BT AE 2, BT 1k kR B
=2}

2. 2N 2N D IR

RILK RIS, S RLIE R ST # R
A ad i g B AT AT A N DL

LS 5FHAEE T E TR R, %k
AR TR 5 BIIAEE A AN

T EE BT 1) I ) R AL AR S O, TR

SRR
ek, WIATIIAERIA G,
R 24,

WORITA N R 2 e iE e, S0P
ERITHIFR N AN AL B 45 R

PO ELE

20 194 BE 15 I BA 1R] 5% K K %
ELVRRERATH, RAERK KK,
K2 A GME R rE A R R
Z 5 E MRk AR BE 2 T5 51 A P S I
YT .

TH BB 14 2 5 55— ) (A 2
AT N K,
255 e, FF N BT,
3. AR R ERKFEM TR




3. ITHBHFE HEXT T HoRE, NAERF)IZFTN
W BB R B, JF RS 5 P N 1
AR,

YT a R BWE, MERERSINESE R
R SR Sl R R S 58 2 4
3. 2N B AL TP IR

EEFI AR K EML G, MS55KHE
TN RN S A D IR

MR Bk FHE 0, B 5EHITEN
TR 6 B R B LA A5 33 ) PR e

WE 7 FAF LA, ' 2 5 Pt
BOHTE BAES] .

ERELE, TLEFEETAE, #ff
Wiz 4z

ERAYE=XlTF

20204 FR5 I A 18] 28 & Hb B

S 5E R ETE S, 7RI B E
B4

B: 37 B N PR TR R B 2 AE T HL R
W, R THESSENRAe

4. BI7 R A9 R 5 A A B T &
4. VTR 5 it

TE RS 37 BTG 4% JE A (1) S oROs 7% F 2= 24
o
PALZRRE), HaiRa N ReusiE Rt
s P

BRIORS 5FHEHA NEITE B
ST

4. 2R BN IR

TE R G R P99 Fe A, 7 B a4 B4
(S E PN

MR B AR 1, 3T S S RdE i, o
O TR b2,
UIRTEHO™E, SR ST LA,
T H TR AR VE AN 1 A E AL S
ZHEI AN S 5 E AL, BRI %
S TN &

B RIS B T LR SRR
NS S ES

20184 HEEE I BA A 2 5 35 2k o k9o T
PEN 27 R 0 ST ER AL 2R A D
1048 F H sh RSN 8% (AED) HE4T — IR E
Ha, SH5EWME T ER.

Z 5850 R IEE R, BRI T —




WHIRTT

5. 4518

PLE R A XTI RO AR AR BE T &
I TRE R . AR HE %, FRATTRE
I N A K . H AR R L BT R
IR 55 R AL, SR INE S5
AT, IRES S E R e BA TR
Re NI )ITE sh iR S % RIS B o

T H PREE S Bt BOREIEC A . | 2 mlHA T AR 53 A 3845




4, ERRHF IR
(1) Ja 557K v B 55 PR b

I B RSS I A

(D B se il e k. Wi, X5 e AT, IFe i G 5s
BEAT L AZ T AT

(2) SR 55 1R AN AT DU BOR ) AT BORE I M4 3

(3) G TRt & MR WA AMB R SE SRR S

(4) B AT R ST i o RVR AR O i SAT BB . IR IR S5 IR

(5) 5 AR L it 77 by, 3ROT A ST R % s 4 V3 1 488

(6) BEAAERAZIN A I s AN BE I A ] RO AN SBHR R R R AN Rt i
P BB BT AL o

2+ FRIRAR S

P B ORI — 48, P AR & 5 3T 9, NIl a s 2 Hlg 5
I Ta) o FETORIIN . 7 i A A B 287 i B TP, AR A ST a] ) X kAT 2k 2
HEE . R RIE)E, &SRR EORIRES, 45 4e1E (RSP Bb A 2%
» HARTABANI BrF s B DL RS 25 W7 3240 o RIS IR HER A e

4. FARERI:

AR R A A R e H P iR, 07 R IIRSS, B4 i
& HE 4 R FI. RRRUNSHAGR 3 AF4EB AR 2 A, CRIEF 24
AE . PR AR RS BT BRI 38 e B O FE PR

5. HiXAEE ALK, Mo KRR TT

PR F AL AR 8 5 I 55 BN (2 1 JBE o B B, et I R A
FLHE E WLk 8 J5 s TARIN A 244, B RAAT 3L, BB RS &%, #itk &
Je MR 55 0 o B B RO
SRR IR B F BEMFA RN TR



TP RSS HAT: 15800584915

b. LHLL ORI, 77 i R AE IR, FROT R Z L, IF AT AR A% S A
LTI

6. HAREUIL R R E S

Bl 2. RO w] 4 57 8 50 H I 3 4 SO P 0 H BRI 3-5 A FOR N By, A
BARN AR B RGERE. RiGiEHNEE.

R ATE . W, BER A EREI. B4, RS
N2, AL RE 0% B R AR 0 IR B B AR A0 H RS ORI L 4R R 1T BR AR g Ak B

BB A& BOBRHE A « WS L REARHE PR A (0 HEASKI I o) ¥ o8 04T 1R AR 2%
AR SS T IS ERAE o X T4 W] BEIE B FR Rk AR 26 AR R 55, 3207 201X
G N EAT UL .

JRERRIE: FRA ORISR LB &N 2R es, ORI N 23 AR 24,
B R v ] A e 2 A A AT .

Ty ORI AR ER AR USC 5 A A

J ORI H T o e R e P R P R, R m] e SR b LIRSS, BE




o o R L )

BT SMEEERFEZRIEFER

2 fREEID 1 01049194

#5 | w4 EFEE FASRS
1 WK 14262919820809251X i
1 T

N )

r




SRARBERLEFFERRBGER

4 R FE a5y 14262919820809251% EAE 5 T 14262919820809251X
FE | R SR HhIERAE R S | 4 R | SR tHHUBIESE R % | 4 B | il FMEGE W4 A

[ 200906 | e 21 202102 | 8tk 41 202210 | %

2 200907 | 2 22 202103 | Dot 42 202211 | R

3 1908 | ek 2% 202104 [ LB 43 202212 | Carw

| 201909 | SH 24 202105 | T8 14 202301 | T

5 00810 | SR 25 202106 | 9T 45 202302 | L

[ 2911 | ey 26 202107 | 8y A6 202303 | L

7 201912 | i 27 | 202108 | E#k% 47 202304 | LW

8 202001 | i 28 | 202109 4B 4| 202305 | L8

4 202002 | SH 26 | 202110 49 | 202306 | MR

10 a0l | Ssw a0 202111 | BT an 202307 | R

11 202004 | e a1 024 2 gl 50 B 51 2023084 L

12 02005 | S8 32 202200 | R 52 0|202300 | R

13 | zozo006 | sk 33 | 202202 | SIS0 53 | 202310 | L6

14 202007 | SN a4 |@02zod | L 54 202311 | T

15 02008 | S a5 202204 | ST 55 202212 | Bl

16 | 202009 | S 36! [ 202208 | My 86 | 202400 | ELeme

17 | 202010 | 28w 37 | 202206 | Findy 57 | 202402 | W

18 | 202011 | 8 a8, | 202207 || AN 58 | 202403 | L

19 | 20wz | S 9 | co2zon | RAE 59 | 2nzapd | CET
20 2201 | B A0 202200 | EET 60 202405 |

HPEE0 R A AL EE
Btk Ly E B [ A 10 ()

2019406 2024505 1 |

Fit i A 142

ik : B AT EI A0 B e B 15 DU N TR . 5% 7Rl i B Er S o = I L B

N it efRESRECRE: "TRIMEMAST Raiy RO LK A R

h "‘|l’5‘}"§'4}| 8

'\li'., A b LRy LT
A L R HLAE D
’)&}J it ol e

] Fi»fj |r|J

HFETEE  MEQCTCtEwFE2TENLOAZNaqUUgyo THTGREUD i 9wexUReMpOTA T ASTRZHSTE LpN] Krno2z9uS tY jyW51 LDDCOVGMxHsq
BiER: - lug=



5. &m&H
oA RER S TR
1.1k % B ¥
A A AR IR 25 7 5 B T B T T B 1 4 R R R R
R & SRR IEAT, IR RIS A, 3252 P I 7 RS B 0K

2 REHNRE
2.1 M &K

MR 7 7 RN B R, BATI PR A2 IR 2 it 25 AR AR 35 BB EH AR T LR A

2

il A it B VS R, ARYE B A8 PR MO AR L 34T 20 38, IR b5 3R A7
AW

HEMEHNEE L KIRESIERR, #ika &t riiE

BN B JJ A A& B 564 A0

XJ £ i A AT A TR ) SR IR AN, R DR FLAT B & I RIURS AN R 0K

78 IS 26 ot 26 A HEAT 2L ORI BERT AR S B P 1 D0 TR 5 et 2 1 (0 A R
2 3% A& TR B AN

N T PRAIEBLE P EE R Ia 1T, BATHRMELL T 4 b 2 P 4E A2 A0 B R 55

ST A A BI85 AP P i e JL DR R Ak P79

S R CRIN/S T E I i s MRS ey A & SINLEZ VIR A LTR

SN A A AP A E HR (F SAR  , HEATHE TR A, DR R i R
R SRR A i o



335 IEM TR
3 A& M E M RIE TR
1 ARYE B R PEAN 27 75 SR A 5 2 i 2 PH IR R
2. 55 E LN B BT WA FI LA, e G il AL 8 R
3. AT A Wb A AT R AR, B ORAT O B AR R I e oK
41 R it 25 (R R B AN AL B,
5. T BRI L HEAT K
6. ER AP S BUROL, S I iR pR m] BE 1 235 B ) L
7B OISR A RIS R
3.2& A EERRE
1AM EE B E RS, 0R& &R AAE BTG,
2.1 5E % dt 25 U IR HEAC A AT DR 20K, B DR A5 W A AR 1K) 2 A 52 B
3. X B it B AF AT SRS ARG, B I AL I AL B
4.5 % i SR PEREAT e SN LE AN OR TR, SR ILAE ) A
5. 5E e i & A B )IA AR TE RS, W DR IR A
6. HR 385 S B A5 P 175 DU XT 86 it 518 1) PR A7 R AT R 3

i 2 75 7 2 AR
3 AT Dbl 4 55
AR FIERE RN, F0 75 S 5

LR iPS 6 IE SRR S
VARSI & SR BAR G & S& PFIOFEIBAT 48 4 910,000 M, P H)iihi s
40.5%.

2. 5 PAEAE I BAT 0 45 S A AR IR 55 J5 4% B 3R M AT I 2% B AR 3 T
0.7%, 1FHLNTAIZEHL 120%.

BB R A A A R AT AT AR A AR, T BRI T 30% I AT ECAR, [
IR T 4 i 2 AR IR L R R



5.5.45
SRR T £ T AR AR IR 55 FRATRESS HE B2 7 A R IR B A b L (5
I I AN BRAS 41 v 5 4% 0 P S P AR S MR T2 Y W6 B P RS B 0 o BRI 5
SR AL N S IR S5 AR TR B, R TR T4 2 PR A AN 4 KT

] 3
#ZimE A RN
FE TG E R
# PARTS No. Description Specification Qty.
! 804421036 TestPiece | yyipf FARAIRES | 804421056 SPCS/CA 14
2 780004621 Mounting Wax ] 5 it 623.01100.00 3.5 *32 (12 pcs) 1&
3 780109236 Spacer £ SX-5-6241/22 * 20*x 3 (5 pcs) 1&
4 780633610 Cohesive Tape k& No. 903UL (0.18 * 19 mm *10m) | 13
5 780163869 Slide Glass I (CCDHI) 76-26 mm (50 pcs) PC &
579-14-31-03

6 783120409, [ Stocker (iR 61-3519-38(PS-300F) 15
7 | 78910 L s Wil U ULVOIL R2 IL i
8 | FPorges [ Do L LD 1

4
24




ARNTZEMARGEEREMFFE

w I

ey

A

i 75 i

PO )

iR

30007t

5-104F

11 H

| HAE LA S, A e Hw SR 4, REmE S T B

Hrim SRR

R

'

H




6. TAT AN TA TR R B TR LA

Letter of Authority from Manufacturer

To: Xinjiang Inteligent Equipment Research Institute
We _ZwickRoell GmbH & Co. KG | a manufacturer duly organized under the laws of _Germany _and
having its principle place of business at _August- Nagel- Str.11, D-89079 Uim, Germany , hereby make,
constitute and appoint Shanghai Fushuang Industrial Co..Ltd, a company duly organized under the laws of
China and having its principle place of business at Room 521, Building 4, No. 158 Nandu Village, Xidu Street
Fenaxian District. Shanghai to be our true and lawful attorney in fact to do the following:
1) To represent and bind us in the People's Republic of China for the Tendering Agent's Invitation for Bid (IFB)
Advanced forming and intelligent eguipment industry R&D equipment package 3. No.:2024-01-166 for

supply of the Goods proposed in the bid which we manufacture or produce.

2) That, as a manufacturer, we bind ourselves as co-maker of the bid and are jointly and severally responsible
for the compliance of the said bid.

3) That we hereby give and grant to the said Shanghai Fushuang industrial Co..Ltd. full power and authority
to do and perform all and every act and thing whatsoever, requisite, necessary and proper to be done in
the premises, as fully, fo all intends and purposes as we might or could do, with full power of substitution
and revocation, hereby ratifying and confirming all that Shanghai Fushuang Industrial Co. Ltd. or its duly
authorized representative shall lawfully do, or cause to be done by virtue hereof.

IN TESTIMONY WHEREQF We have hereto signed this document on June 25, 2024.
Accepted on June 25, 2024,

Name of Bidder
hanghai Fushuang Industrial Co.
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ZERTIFIKAT @ CERTIFI"ATE «

Managemant Sarvice

CERTIFICATE

_ The Centification Body
of TUV SUD Management Service GmbH

certifies that

Zwick I Roell

ZwickRoell GmbH & Co. KG

August-Nagel-Stralle 11
89079 Ulm
Germany

has established and applies
a Quality Management System for

Development, Manufacturing, Sales and Service of
automated as well as non-automated Materials Testing Systems.

“
ﬁ An audit was performed, Order No. 7000666 3.
o Proof has been furnished that the requirements
-— according to
N7
DIN EN ISO 9001:2015
are fulfilled.

The certificate is valid from 2023-04-22 until 2026-04-21.
Certificate Registration No.: 12 100 27378 TMS.

@1—-1 \()-e\./k- AF (( DAKKS

Akbredivenargismete

Head of Certification Body TN
Munich, 2023-03-10

TOV 50D Management Service GmbH » Zertifizierungsstella » Ridlerstrasse 57 » 80339 Minchen » Germany TOV®
www. tuev-sued.defcenificate-validity-check



JEOL

Selasticans for Innweation

JEOL Ltd. Ohtemachi Nomura Bldg. 13F 2-1-1 Ohtemachi, Chiyoda-ku, Tokyo, Japan
TEL: +81(0)3-6262-3562 Fax; +81(0)3-6262-3577
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