AXTAL ADVANCED XTAL PRODUCTS

Capabilities for Advanced Crystal
Products LGS, LGT and CTGS

Bernd Neubig
Dipl.-Phys. Dipl.-Ing.
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“Langasite Family”

X more than 100 isomorpheous variants with trigonal ,32“ symmetry
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Langasite LGS (La;GacSiO,)
Langatate LGT (La;GagTa,:0,,)
Langanite LGN (La;Gag :Nb,:0,,)
CTGS (Ca,TaGa,Si,0,,)

and ... BTGS, BSGS, SSAS, SNAS, STAS, CTAS, SNGS, STGS, CNGS
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Target Markets & Applications X

X Target Markets
B Process Control (Chemical Industry)
B Combustion Engines
B Aerospace (Turbines)
B Down hole (off-shore and terrestrial)
X Sensors for high temperatures (up to 900°C)
E Pressure
E Force
B Acceleration
E Mass (,Q“CM)
X Frequency Control
B Wide-pull crystal oscillators
B Wideband Crystal Filters
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Rreprocessingiof
row material

Vacuum oven

‘Annealing'furnace
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v Fixed manufacturers
v’ Track Production lot N¢

: v’ Track Crystal No.
v Track Synthesis No. v Track Cgstal growth r¢
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Pre-Processing X

Compound mixing
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Crystal Growth X

X Czochralsky method
1- crystal
2- seed holder
3- induction coil (RF heating, 8 kHz, 60 kW)
4- ceramic plates
5- ceramic tubes
6- crucible (diameter up to 200 mm)
7- melt g
8- seed
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- temperature up to 2100°C
- vacuum down to 10 Pa
- mass of grown crystal up to 16 kg |
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Czochralsky Furnaces X
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Czochrals
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*.» Growth of GaPO,

X growth: hydro- thermal
epitaxy
E pressure up to 20 MPa
E temperature <250°C
E very low growth rate

E low yield
# twinning
# max. wafer size 20x20 mm
# very expensive

E Single source
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Orienting

Double sided
applng

Orientator. device
Inner Cutting

Cylindrical Double-sided Lapping
. pi
Chemical mechanical Linegcl;:il:lt(iigg machine

olishin
¥ : Wafer testing
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Double-sided polishing machine Vecco interferometer/ AFM

AXTAL



Annealing, Lapping & Polishing X
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Principles of Piezo Sensors

X Direct piezo-electric effect (,,piezo-static”)

B Generation of electrical charge Q
by pressure p: Q=d;*p

# Most important parameters: d,, or d;;, R, = f (temperature)

isol
# Longitudinal, transversal or shear

# Applications: pressure sensors, force sensors

X Resonant piezo sensors
B Bulk-acoustic wave resonators (BAW)

# Most important parameters: piezo-electric coupling factor k, s,,,
resonance frequency f, and resonance resistance R, = f (temperature)
B Surface-acoustic wave (SAW-) devices
(resonators, filters, delay lines)

# Most important parameters: piezo-electric coupling factor k,
SAW velocity v, (frequency f, and resistance R, = f (temperature)
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“Piezo-Static” Sensors

X Isolation resistance
Langatate (LGT)

Resistivity / ohm*mm
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Principles of SAW Sensors

Erviranmental Influenc:s: I

Termpersture

Force Frhivsical Reaction ofthe Solid:
BHectrical Fied o} iff ==

Fressure Corduci ity
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Reaction of the savy:  Phase Velocity

‘ FPhase I ‘ Frequency I ‘ Ded =y I

Measured Quantities

AXTAL

X

14



Available Shapes X

X Boules or Segments thereof

X Blocks

X Wafers

X Blanks & Plates (round and rectangular)
X Rings
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Boules & Segments X

X Langasite/Langatate

E Orientations
LGS: <00.1>, <01.1> or <11.0>
LGT: <01.1> or <11.0>

E Diameter
up 3” (LGT) or 4 “ (LGS)

F Length
up to 100 mm ... 150 mm

B Weight: up to 10 kg/month
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Langasite Crystals X

Langasite crystals, grown along (00.1); (11.0) and (01.1) axis

(00.1) @ 130 mm (11.0) 150 x 65 mm (01.1) @ 130 mm
7.5 kg 6 kg 8.5 kg
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As-grown Langatate crystal

X Along <01.1>, <11.0> axis

X Diameter —up to 77(100) mm
X Length —up to 100 mm

X Mass—upto5kg
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Boules & Segments X

X CTGS

B Orientations
<00.1>,<01.1> 0or<11.0>

E Diameter
2” (3“~4” from 2014)

B Size of segments: 320 cm?
(4 slices of 40x50x40 mm)

E Weight: up to 2 kg/month
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LGS & LGT Blocks X

X Dimensions
=5 mmto40 mm
Iy=5mmto40 mm
|, up to 90 mm
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Wafers PN

X Diameter
2” (50.8 mm) - CTGS
3“(76.2 mm) — LGS, LGT*
4“ (100 mm) — only LGS*
X Thickness
0.35 mm to 0.5 mm

X Orientations

, ) X-cut

e Y-cut, Y+1.5°’ y+3°

YXIt 48.5°/26.6° (0°,138.5°,26.6°)
Y < YXIt 50.1°/25.5° (LGS SAW)
N (0°,22°,90°) and many others

{ L= | % SUrface Finish:

>
SN DSL, SSP, DSP

*depending on orientation
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Blanks & Plates PN

X Sizes
l, |, =10~ 40 (50) mm and bigger
|,=0.25mm to 1.0 mm

X Diameter
3 mm to 60 mm*

X Thickness

0.25mMmmto 1.0 mm

X Orientation
X-cut

; Y-cut, Y+1.5°, Y+3°

i W YXIt 48.5°/26.6°

YXIt 50.1°/25.5°

ﬁ X Surface Finish:

DSL, SSP *depending on orientation
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Rings

X Outer diameter
6 mm to 20 mm
X Inner diameter
1.5mmto 10 mm
X Thickness
0.15mmto 1.0 mm
X Orientation
X-cut (Standard)
Y-cut
Rotated cuts on request
X Surface Finish:
DSL, SSP, Cr-Au optional
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Available Surfaces X

P

as grown

K

sawed

X lapped (double-sided lapped = DSL)
E Surface roughness: R, < 0.6 um or TBD

X polished: single-sided (SSP) or double-sided (DSP)

1 W1 W AN -l I WA o A I.I\II

E Surface quality: R, <0.001 pm or TBD
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Metallization

X Cr-Ag (evaporation)

X Cr-Au (evaporation)

X Pt (sputtered)

X other materials on request
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Finished and semi-finished units X
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X Micro balances (,,Q“CM, LCM)
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X Resonators X Tuning Fork Elements
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AXTAL GmbH & Co. KG
AXTAL CONSULTING

Administration:
Buchfinkenweg 8
D-74931 Lobbach

Facility Mosbach:
Roemerring 9
D-74821 Mosbach

Tel.: +49(6261)939834
Fax: +49(6261)939936
E-Mail: info@axtal.com
Web: www.axtal.com

Contact
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Manufacturing processes X

| Double-sided lapping |

Cylindrical grinding

-y

Orientation verifying
Optical inspecting

Shicin:

Cleaning Inspecting Cleaning Inspecting
Packaging

© SICCAS
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AXTAL Products N

X Crystal Wafers and Blanks

B Langasite (LGS) Wafers
E 3”(76.2 mm) diameter and 4” (100 mm) diameter, SSP or DSP
E Thickness 0.35 mm or 0.5 mm, one-side or two sides polished
E X- cut, Y-cut or special cuts like YXIt/48.5°/26.6°
E Langatate (LGT) Wafers
E 37 (76.2 mm) diameter and 4” (100 mm) diameter, SSP or DSP
E Thickness 0.35 mm or 0.5 mm, one-side or two sides polished
B X- cut, Y-cut or special cuts like YXIt/48.5°/26.6°
E LGS, LGT and CTGS blanks
E various sizes, round, or rectangular or special
E LGT and CTGS rings
FE 6 mm~ 16 mm diameter, 3 mm ~ 6 mm bore
E with double-sided Gold (Cr-Au) plating
F  Other crystals from Langasite family
E Wafers, blanks, or other shapes
B Quartz crystal wafers & rings
E 3”(76.2 mm) & 4” (100 mm) diameter, AT-cut, ST- cut, X- cut, Y- cut etc.
E Quartz rings for force sensor moduls
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AXTAL Website
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AXTAL ADVANCED XTAL PRODUCTS
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WELCOME TO THE EXPERT FOR FREQUENCY CONTROL AND PIEZO SENSORS

-
AXTAL CALENDAR
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rﬁ LATEST AXTAL NEWS:

CTGS - A Novel Piszoslectrical Crystal Material with
improwved High Tempersture Performance
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OUR PRODUCTS

CRYSTAL RESONATORS CRYSTAL FILTERS CRYSTAL OSCILLATORS
Quartz Crystal Units and Langasie (LGS) ' Discrete Crystal Fiters # Packaged Crystal Oseillators Clocks, PHO)

Resonators 2 Monolithic Fiters " “bkage Contrelled Crystal Oscillators
A potenna f Frontend Fiters UTHO)
A Temperature Compensated Crystal
Oscillaters (TCHO)
A Oven Controlled Crystal Dscillators (DCHO)
OSCILLATOR MODULES PIEZOELECTRIC CRYSTALS PIEZO SENSORS

u

Osciliator Wiodules for Mitary, Arbome, and A Mess Sansors (uicrobaiance, OC)
Space Applications Langatate (LGT) Blanks & Wifers A Termparaturs Senzors
Phase-Locked Crystal Dscillators (PLYO, CTGS (Caalabaa$ia0.) Bianks and Wiafers A Force Sensors

[{=10] A Pressure Sensors and Transducers
Merusve Fraquéncy bodules

Langasite (LGS) Blanks & Wiafers
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For latest updates:
Visit our Website
www.axtal.com*

*New website in preparation

AXTAL ADVANCED XTAL PRODUCTS

Roemerring 9

D-74821 Mosbach / Germany
fon: +49(6261)939834

fax: +49(6261)939836

E-Mail: info@axtal.com
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