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famous brands
in the world

S o www.microcrystal.com

A COMPANY OF THE SWATCH GROUP



AAS =

.) ‘_ J k"f i \ o ]l a) =y - o= - -] - a
y o s RO GROUP Watches and Jewelr
Prestige and Luxury Range
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MICRO CRYSTAL SWITZERLAND

Harry Winston
Blancpain
Glashutte Original
Jaquet Droz
Léon Hatot
Omega

Longines
Rado
Union Glashutte

Tissot
Balmain
Certina
Mido
Hamilton

W

Swatch
Flik Flak
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EM Microelectronic

'Micro Crystal

Swiss Timing &
ST-Sportservice

ﬂewelry

]

Urganize

=
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"Watches Retailing

Tourbillon
Hour Passion

Swatch Group Research and Development
(Asulab, Moebius, CDNP)

Belenos Clean Power

ICB Ingénieurs Conselils en Brevets
Swatch Group Quality Management
Swatch Group Immaobilien

Swatch Group Logistics

Swatch Group Information Technologies
Swatch Group Corporate Customer Service
Swatch Group Gems

Real Estate Development

ETA, Meco, Novi

CHH Microtechnique
Nivarox-FAR, Comadur,
Lascor, Universo
Rubattel et WWeyermann
MOM Le Prélet
Manufacture Ruedin
Simon Et Membrez
Swatch Group Assembly

Dress Your Body (DYB])
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MICRO CRYSTAL EWITZERLAND

[ International Group with Sales of 7.3 Billion USD]
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[ 31’400 Employees Worldwide ]

\\
‘ (z) [Global Oper‘ations]

| [Strong Financial Background J

[Full in-House Capability for all \Watch Components}

Public information B e
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MICRO CRYSTAL SWITZER
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Sports Timing Systems

Data Processing
Olympic Games
&%
28

@ em microelectronic r'enata §
batteries

<
XS
empowering oy
< \

High-Tech Micro Batteries Oscillators

Chips and Modules Primary Coin Cells, Thin Film RTC-Modules
Manufacturer Secondary Cells Miniature Quartz Crystals

@ S e &

Ul (el e www.microcrystal.com
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. Technology leader for low frequency miniature SMD Crystals,

at competitive prices

(@

{3} metering or pacemaker

Production capacity of multiple

hundred million pieces per year

a + Facilities located
in Switzerland and Thailand

e ¢ € (]
A COMPANY OF THE SWATCH GROUP

Oscillators and Real-Time Clock modules
ﬁvl High quality, high volume production

o Sl Top supplier serving various applications
\~1-") like loT, wearables, automotive control,

{{{{' > 900 Employees worldwide

www.microcrystal.com
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Headquarters
R&D
Production

Switzerland

Production

Bangkok
Thailand

Public information
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MICRO CRYSTAL

@ Sales Offices

@ Production Locations

oo

Northern
Europe &
Central 9

Europe

an José

Grenchen-Switzerland
Headquarters

Los Angeles

Shanghai

e
Shenzhen
Boston e

Nashville
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9001

Since 1998

Certificate

Standard

Certificate Registr. No.

Certificate Holder:

Scope:

Validity:

www.tuv.com

ISO 9001:2015

01100 2115881/01

MICRO CRYSTAL AG
MUEHLESTRASSE 14 CH-2540

GRENCHEN
Switzerland

Design and manufacture of miniature quartz crystals, oscillators
and real-time clock modules

Proof has been furnished by means of an audit that the
requirements of ISO 9001:2015 are met.

The certificate is valid from 2021-04-22 until 2024-04-21.
First certification 2018

/7

2021-07-12
TUV Rheinland Cert GmbH
Am Graven Stein-51105 Kain
[3) ((DAKKs /A TOVRheinland®
Pt v Precisely Right.

e ¢ € (]
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14001

CERTIFICATE &

International Certification Management GmbH

Micro Crystal AG

(HQ)
Muehlestrasse 14
2540 Grenchen
SCHWEIZ

Standard: 1SO 14001:2015

Scope:

D al of mini Quartz Crystals,
Oscillators and Real-Time Clock Modules

With this certificate it is confirmed, that the

Micro Crystal AG (HQ) with the locations specified in the appendix ap-
plies an environmental management system which meets the require-
ments of ISO 14001:2015.

{( DAKKS

ion Body, 2021 Oeutscha

0704 14030 01 00

Public information
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Since 2005

Since 2017

Certificate

Standard

Certificate Registr. No.

IATF Certificate No.
Certificate Holder:
Scope:

Certificate No.

A2012288

Issue date

December 28, 2020

Valid until

December 27, 2023

Page 10f2
Validity:
Release date:

International Certificatic
Management GmbH

2:AD-QMC 01003

www.tuv.com

IATF 16949:2016

(15t edition, 2016-10-01)
01 111 1715901/02
0400888

Micro Crystal A Division Of Eta
(Thailand) Co. Ltd.

439 Moo 17 Bangplee Industrial Estate
A. Bangsaothong Samutprakarn 10570
Thailand

With remote location(s) according to annex
Design and Manufacture of miniature Quartz Crystals, Oscillators

and Real-Time Clock Modules

Proof has been furnished by means of an audit that the
requirements of IATF 16949:2016 are met.

The certificate is valid from 2021-05-24 until 2024-05-23.

s

2021-05-25
TUV Rhesniand Cert GmbH

Am Grauen Stein - 51105 Koln

Germany - NRW

12

A TUVRheinland*

Precisely Right.

www.microcrystal.com
Mar - 2022
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MICRO CRYSTAL SWITZ

Americas

www.microcrystal.com
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MICRO CRYSTAL SWITZERLAND J N ! Wl WYy W

RTC and
TF-Oscillators

TF-Crystals
in SMD Metal
Packages

1

l;l'.'l

Watch Crystals @
L

| \
= \ === \ s TF-Crystals
: b8 in Ceramic
High Frequency Packages

AT Crystals 1
and Oscillators ';P

= @

Public information

www.microcrystal.com
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CEO Executive Committee
— _ GRENCHEN | Extemal |
H.R. Gottier ?RDaﬁ:tFE::;za Location L L_Q(Etign_ _I
A. Feuerstein
T. Luthi
D. Romer
B. Schnyder
coo
S. Dalla Piazza
—— Ll -
Sales & Quality Human Finances Equipment Production | Production | Product Production Oscillators
Marketing Management Resources Engineering __|ccquartz& | Thailand | | Engineering __| Crystals ]
Real Time Clock M |
A. Feuerstein F. Burkhalter P. Strassmann D. Romer H.P. Kaufmann T. Lathi | R Bandi | (S. Dalla Piazza) B. Schnyder N.Voirol
Inside Sales Purchasing IT-Network / Medical- P%E"’?"T’Wi i7 7} Development Production Assembly
IT-Software Inspection i €G, RTC, Oscil. Crystal TF-Crystal Oscillator
] ™ Ho. —v‘ PakradaT. } ] — 1
" " (Supitchaya, |
C. Vogt (D. Romer) A. Krdhenbiihl Schlunegger LApiLagejL,,,J F. Staub B. Sauter J. Lehmann
Technical ?p",l'cat'?" Production } Assembly MS } Development Production Development
Marketing || Rnf:pgenng | | Planning I } | |RealTime Clock | | | Wafer || Oscillator
(M Pam he) Testing / Taping| T Hatairut B. |
N. Moser W 'O;Zi)e B. Vogt ! (Mayura Kathin) } O. Aubry P.Grossenbacher| D. Withrich
! KA;&&G; - 71 (M;,{e;,;gi - 7} Process Eng. ! | Maintenance | Development Production Sales &
‘Central Europe | | North Europe } | | Equipment Eng. _‘ Taweewat W. } L_| Modules | | AT-Crystal || Marketing
! N | | (suwat,Chusak, | Oscillator
LR;’i'ESShH'l,, | U;Tisghﬁglisgd P. Ramseyer LPLafvaal 77777 } F. Haeberle L. Schneller S. De Boni
[ R I R A Logist'ics/ }PmcessEng. | Process Eng.
Sales & \ Marketing USA} | Marketlng USA | | | Marketing UsA| | ! Marketing UsA! L_| Shipping | pikorn . . | L
| | Marketing | ! South-Western| ‘ North-Western } \ Nord-Eastern | \ Southern I . } (Jakaras, Pittaya } .
USA I Region } | Region } | Region ! | Region ! S. Bagaric jsarem) | | M. Mestiri
R. Mller 1J. Vandrovec J } K. Yang ! G Schneck | LL. Webster o e \
r | Admin. Logistic }
\ Ittharreeyapa A.
,,,,,,,,, T L ___L__, ___l__ Jriviel
\Strateglcchlna} Sales & } Marketing } | Marketing & } } Marketing } \ Marketing I \ Field Applicat. } I (Laddawan) }
|Electronic- || | Marketing | Korea I | Applicat. Engin.| | Central China | | South China I | Engineer [ it
I System | Asia ! || Taiwan ! | | } | | China | as of March 2022
LP;ZE“E”E,,,,J R. Bucher L’f‘;ﬁaﬂi,,, ! } A. Meng | 1S.Zheng 1 G. Wu | 1 N.Huang J
www.microcrystal.com
e ¢ € O
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MICRO CRYSTAL SWITZER

H.R. Gottier
CEO
Micro Crystal AG

A. Feuerstein
Vice President
Member of the Board
Sales & Marketing

R. Hani ?'exﬁ.ﬁf C. Vogt m:;‘t'l’:h R. Miiller R. Bucher
Application N Team Leader — g Sales & Marketing Sales & Marketing
Engineering Manager Marketing Inside Sales Manager Manager Americas Manager Asia
g J s Manager Central Europe 8 s
M.Y. Pasche J. Tischhal.user J. Vandrovec S. Zheng
|| Field Aoplication C. Kohler | Marketing | Manager | Manager
En piseer Logistic Manager Business Dev Business Dev
g Northem Europe South-Western Region Mid. China
L Odiet } K. Yang G. Wu
| Field Application | C. Schar | Manager || Manager
Ensineer Inside Sales Business Dev Business Dev
8 North-Western Region South China
G. Schneck N. Huang
M. Martinez | Manager | | Field Application Engineering
Inside Sales Business Dev Engineer Center
North-Eastern Region China
"M"Z::gs::' J.H. Park
— Business Dev = Marketlir;gré\:anager
Southem Region
A. Meng Engineering
“— Country Manager —
f Center
Taiwan
as of March 2022
Public information :
www.microcrystal.com
Mar - 2022
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Automotive and Industrial Medical
Smart Grid, Factory Automation, Glucose Meters, Defibrillators, Pacemakers
Telemetry, Metering, White Goods Neurostimulators, Insulin Pumps, Smart Implants

Consumer High Reliability Applications
Smart Phones, POS Terminals, Down Hole Drilling, Avionics,
Notebooks, \Wearables, loT Base Stations, Aerospace

Public information www.microcrystal.com

e ¢ € (]
A COMPANY OF THE SWATCH GROUP 15 Mar - 2022



MICRO CRYSTAL SWITZERLAN

Computer

RTC Manufacturers
Watches

Metering

Security

Healthcare
Consumer
Automotive
Modules

Medical Implantable

Industrial

 ele’l

L
*W
(
),

Application Split

Q

A COMPANY OF THE SWATCH GROUP

Public information
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MICRO CRYSTAL EWITZERLAND

cm9 CM10

Public information microcrystal.com
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Wafer
Production

Quartz Bar Quartz
Wafer

Thickness
5 mils or
127 pm

rocured r

)

iVianuftacturing Proc

0
U)
U)
(0

Ul

Crystal Assembly  Crystal Assembly
Ceramic Packages Metal Packages

Crystal Blank % %
Manufacturing

Crystals on
Wafer

g . :
Photo-Lithography . -
Metallization

Etching Oscillators & RTC
Assembled in Ceramic Packages

e ¢ € (]
A COMPANY OF THE SWATCH GROUP

In House Manufacturing >

Public information
19

www.microcrystal.com
Mar - 2022
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Surface .
Mount  Footprint

Metric
EE w-' I! | Highest Runners
8.0x3.7x1.75

Code

Ultra thin
5.0x1.9x0.9 ’ In BeV8|0pment |

4.’Ix’lj5x0.9
>
CC7V-T1A o CM7V-T1A CM7V-T1A 0.3 |
3215 3.2x1.5x0.9 '“g\' 3.2x1.5x0.65 "g'\" 3.2x1.5x0.35

________________________________________________________________ \"*| CM8V-T1A _\o~| CM8V-T1A 0.3 |
2012 @ 2.0x1.2x0.6 @ 2.0x1.2x0.35

___________________________________________________________________________ - - -1 CM9V-T1A 0.3 |
1610 @ 1.6x1.0x0.5 1.6x1.0x0.35
R, -l -
e —— & Mo

1983 2023

¢ ¢ o Ul (el e www.microcrystal.com
[ J
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Chn
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LH
L
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Thin and Small
Ultra Low Profile: 0.35 mm max height

to achieve 0.8 mm ISO cards requirements

CM8V-T1A 0.3 2.0x1.2x0.35 mm
CM8V-T1A0.3 1.6x1.0x0.35 mm NEW |

Glue Metal Lid

Max
0.35 mm

Ceramic Package Bumps Crystal Blank Vacuum

Public information

e ¢ € (] 21
A COMPANY OF THE SWATCH GROUP

www.microcrystal.com
Mar - 2022



Migdical Implantable Product Line

MICRO CRYSTAL SWITZER

Deep Brain

Stimulation (DBS) spinal Cord N Low Frequency Crystals

@ o Stimulation
Cardi . ° CC7V, CC8V

(Pacemakers/

MHz Crystals
CC7A, CC8A

ov-C7, OV-C8, OV-CS

% cardioverter
defibrillator (/CD)

\ . q&
Electrodes ; Implantable
NN . Real-Time Clock Module

RV-2028-C7

Public information www.microcrystal.com

e ¢ € (]
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7 32.768 kHz
7 100.000 kHz
0.7 mm

e ¢ € (]
A COMPANY OF THE SWATCH GROUP

C8 32.768 kHz
C8 100.000 kHz
0.7 mm

Public information
23

QWEeIl" Uatillaluls

_

Output control

Ultra Low Power Consumption
Miniature Ceramic Package

9 32.768 kHz
0.5 mm

www.microcrystal.com
Mar - 2022
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Comparison

RV-C7

RV-3028-C7
|

Package
2Xx1.5x0.8 mm

Package
O0x3.2x1.2mm
Package
S]Zg 7 x2.5x 0.9 mm

www.microcrystal.com
e ¢ € O
A COMPANY OF THE SWATCH GROUP
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., Sls|g|2|€e|ce slel BTS2
8 IDD Ul Temp | yop | voo |tmax| B | O | & |5 | @ Elels|2|E|3|5|8
Product Type | g Features 3y | Accuracy | Comp min | max | | & | % | = Qleo|®| 58| | = = Ol & | s
2 @ 25°C | -40/85°C “l 8|8l E|2le|=<|F|8|2|3|=]|¢8
a E|C|RB|E|s|EF g 2|58
2 @ | o | © i
RV-3032 -C7 | I°C @ 160 nA £25ppm | 1.3V | 55v | +85 | v | v viviv]|v]|v]v v |16 | 32
RV-5028 -C7 | I°C @ 45nA | +1ppm 11V | 55V | +85 viiv]|v vivi|iv]|v|iv]v]|2]|as
RV-3028 -C7 | I°C @ 45nA | +1ppm 11V | 55V | +85 viivi]v viviv]|iv]|v]|v] 2]|as
RV-8803 -C7 | I°C @ 240 nA 3ppm | 1.5V | 55V | +105 v viiv|v|v v
RV-8263 -C7 | I°C 190 nA | 20 ppm 09V | 55V | +85 v v | v v |1
RV-4162 -C7 | I’C 350 nA | +20 ppm 10V | 44V | +85 v v v
RV-8523 -C3 | I°C ||pdy 130 nA | £20 ppm 12V | 55V | +85 V| v v | v v
RV-8564 -C3 | I°C |[#d¢ 250 nA | +20 ppm 12V | 55V | +85 v v | v
RV-8564 -C2 | 1’C | (¢4¢ 250 nA | +20 ppm 12V | 55V | +85 v v | v
RV-3129 -C3 | I’C @ 800 nA 6ppm | 13V | 55V |+125 | v | v | v | v v | v 8 | 2
RV-8063 -C7 | SPI 190 nA | +20 ppm 09V | 55V | +85 v v | v v |1
RV-2123 -C2 | SPI ||pdg 130 nA | 20 ppm 11V | 55V | +85 v v | v v
RV-3149 -C3 | SPI @ 800 nA s6ppm | 13V | 55V |+125 | v | v | v | v v | v 8 | 2
Package [mm]  c2 c3 c7
* # Standard Features Pa@ Small Package Medical
3.2x15x0.8
£ 0y 32% 12 3.7%x25x0.9
@ High Accuracy Low Power
Public information www.microcrystal.com
e ¢ € (] o5

A COMPANY OF THE SWATCH GROUP
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ckage

High Stability

RV-5028-C7

XTreme Low Power

High Stability

Standard Features

RV-8063-C7 SPI
Standard Features

Available also with AEC-Q200 automotive qualification

A COMPANY OF THE SWATCH GROUP

.5x0.8 mm a

0

()

ckage

.2X1.2 mm

RV-3149-C3 SPI
High Stability (+125 °C)

Ultra Low Power |
Standard Features |

Standard Features

RV-3049-C2 SPI
High Stability (+125 °C)

Ultra Low Power |

www.microcrystal.com
Mar - 2022
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MICRO CRYSTAL SWITZER

RTC =
Modules \jzﬂ | World’'s smallest size!

—

World’'s smallest temperature compensated!

Ul (el e www.microcrystal.com

e ¢ € (]
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MICRO CRYSTAL SWITZERLAND

AT / HFF Crystals

HFF Frequency Range:

30 - 250 MHz
High Temperature Version up to 200°C

OCXOs

High Stability O to +60°C:
High Stability -40 to +85°C:

+/-0.025 ppm
+/-0.1 ppm

Clock Oscillators

VVCXOs

High Temperature Version up to 250°C |

High Temperature Version up to 210°C |

A COMPANY OF THE SWATCH GROUP

Public information
28

www.microcrystal.com

o Mar - 2022


http://www.microcrystal.com/index.php/products/oscillators/highfreq
http://www.microcrystal.com/index.php/products/oscillators/atcut

P | . |
Vi — BilNErequency Crystals & Oscillators

MICRO CRYSTAL

Proven track record with high performance
and high reliability applications

Telemetry
Cospas-Sarsat

Radio Receivers
Animal Tracking
Medical Implantable
Avionics / Aerospace
Oil & Gas / Downhole Drilling

Land & Mobile Telecommunications
GPS Position & Navigation / Time & Synchronization

Public information www.microcrystal.com
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MICRO CRYSTAL SWITZER

New MCOCXO

Oven Controlled Crystal Oscillator in a small SMD ceramic package,
with the following characteristics:

Full ceramic package hermetically sealed
Only 14.1 x 9.3 x 6.2 mm

RoHs compliant — 100% lead-free
Output Frequency up to 120 MHz
Stability <735 ppb from O to +60°C

Operating Temperature Range Vdd=3.3V+0.15V

A= 0to+60°C <+ /5 ppb
B =-20to +70°C < + 150 ppb
C = -40 to +85°C < + 250 ppb Coming soon

Public information www.microcrystal.com
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