Electronic components
In this article the author outlines to its readers the serial range of quartz crystals of the German Jauch Quartz GmbH, as well as the design, operating principles and main technical features of quartz crystals.
The article is intended for design engineers and procurement specialists of companies and organizations preferring high technology, qualitative, reliable and affordable components. 
Quartz crystals Jauch Quartz GmbH – smaller but better
“Smaller but better” might be the exact characteristic of the serial range of quartz crystals of the German Jauch Quartz GmbH that every year introduces to its customers products of smaller sizes, with the increasing technical features, quality and reliability. Let’s confirm this immortal statement first made by Vladimir Lenin by reviewing the range of quartz crystals of Jauch Quartz.
To comprehend the revolutionary character of Jauch quartz crystals offered on our market, let’s turn back to the past and briefly remind to our readers the theory of quartz crystals and their technical specification. 
Less than ten years ago our market was rather limited by the choice of clock quartz. Consumers had to choose between the well know crystals РК206 in cylindrical package 2x6 and clock crystals РК372ЧА widely used that time. A peculiar feature of the last was the price that even today amazes, and the design with its “prehistoric unique nature”. The first were characterized by probably the only in the world practice group table that frequency along with the frequency of 32.768 kHz had lettering (from A to J) that was some kind of code of real rated frequency. The last circumstance has confused the majority of domestic design engineers and was a real headache to a number of procurement specialists that remember it even now. At the same time, quartz of certain groups remained in very short supply and consequently expensive for enterprises manufacturing clocks and watches of one kind or another. Let me assume that this very circumstance has played no small part in the crash of domestic watch-making industry on the whole territory of former USSR, as well as the continuous lack of inexpensive, high quality and reliable quartz crystals of foreign origin that are the heart of the clockwork determining the accuracy movement, and therefore their main consumer function.
What is the quartz crystal? Why do we assign to this element, at first sight very plain and cheap among all globally manufactured crystals, such a considerable part in running electronic devices? A quartz crystal is the electronic device consisting of a crystal wafer with electrodes formed by vacuum evaporation. The wafer is placed into hermetically sealed metal (ceramic, plastic) package. Depending on the package types the electrodes of a crystal wafer are joint with either crystal ends (for installation into the hole), or pads (for surface mounting). Functionally, any crystal, including the quartz crystal one, is running on the basis of well known piezoelectric effect. Quartz as a material is its best example. With the voltage influencing the quartz (through ends or pads), the crystal wafer can be deformed with a certain frequency that depends on geometric size of the wafer – such called reverse piezoeffect. The unique nature of quartz properties different from other piezodielectrics consists in that the crystal wafer sawn in a definite direction to the axes of lattice has clear resonance qualities. It becomes apparent when the frequency of own vibration of crystal wafer coincides with that of high-frequency voltage enclosed to it. During the resonance (the word that gave birth to the name crystal) dynamic resistance Rd of quartz crystal – one of the main parameters of a crystal – is sharply decreased therefore increasing its conductivity. The frequency producing resonance is called resonance frequency Fr – second important parameter of a crystal. Frequency stability of own vibration at the moment of resonance is so high that this peculiarity has been used starting from the beginning of the last century up to the present to determine the exact time in various clock mechanisms, and to stabilize frequency in other electronic devices. Alongside with dynamic resistance and resonance frequency temperature stability is one more important parameter for crystal calculated in relative unit – ppm. Temperature stability defines the dependence of frequency of the crystal from temperature at that the crystal is running and determined by the formula ∆F/Fr, where ∆F is the change of frequency in temperature range ∆T, and Fr is the resonance frequency. The temperature is a more essential factor influencing the stability of crystal.
The manufacture of quartz crystals stipulates compulsory availability of technological process – “frequency adjustment”, at that the manufacturer provides the accuracy of frequency setting with a definite inaccuracy. The last is the main electric parameter as well and called accuracy of adjustment that is both like frequency stability is determined in relative unit – ppm and is formulated as ∆F/Fr, where ∆F is the change of frequency at T = 25°С, and Fr is the resonance frequency. One more important parameter of crystals is the load capacitance Cl (measured in pF) – the capacity at that the crystal was originally adjusted at nominal frequency 32.768 Hz at 25°С. 

Having made such a large theoretical digression, I hope that it will help the readers to understand the particulars of quartz clock market that has recently reached non-spoilt domestic consumer. To understand dozens or even hundreds of proposals of quartz crystals is not so easy, as may seem at first sight. Thus, the products of Jauch Quartz GmbH, undoubted leader offering on domestic market a wide range of quartz crystals at high quality and competitive pricing, will come to the rescue. All main parameters of Jauch clock crystals are optimized. As no other, the last parameters are intended for various consumers that allows to use them almost everywhere in electronic engineering beginning from simple clocks and watches up to complicated special-purpose devices where both have increased accuracy (from 10 ppm) and appropriate temperature (working temperature -40…+85°С, storage temperature – up to 90°С) characteristics. The quality and reliability of Jauch Quartz crystals might be characterized briefly: “Made in Germany” that is confirmed every 5 years by ISO 9001.
Lets start learning the range of Jauch quartz crystals with crystals in cylindrical package MTF32 (Fig.1) and MMTF32 (Fig.2), for they were the first crystals manufactured by Jauch in early 70s of the last century.
For that time it was real technological breakthrough of design engineering, after all we know that the dimensions of crystals are in strong dependence from frequency: the lower the frequency is, the larger must be the crystal element. For clock frequency 32.768 KHz (that was chosen as the most convenient for time interval reading according to all laws of physics) the crystal element must have presented crystal wafer of rather impressive size. Introduction of the crystal element structure of bending vibrations, such called forks, allowed to place the crystal into the cylinder 3x8 mm, and then 2x6 mm. For several dozens of years these crystals were the smallest and the cheapest at the same time due to their mass production and high workflow automation. Even today they are relevant and used on the domestic market. Crystals remain being most affordable to domestic consumers in terms of technical features, price and quality. Some million of crystals were sold in the CIS in 2005, thus, ranking first among all world manufacturers in terms of delivery to the CIS. With the introduction of surface mounting and automatic installation of radioelement on wafers Jauch was the first to develop serial output of crystals of appropriate structure, among them are series SMQ, i.e. SMQ32 (Fig.3), SMQ32S (Fig.4), SMQ32SL (Fig.5). All crystals of this series are packed in standard tape for their automatic installation on the wafer. Considerable differences can be seen not only in the size of the package. This series is the example of dynamic use at Jauch facilities of newer and improved processing assembly lines toward crystals miniaturization. Each of these crystals has found its consumer, providing one more advantage of the German manufacturer never mentioned before. It consists in granting the consumer the freedom to choose quarts crystals of that company or another, for all abovementioned package types of Jauch crystals are strictly standardardized in terms of their dimensions, slots, and commutation types, being of high importance for those consumers preferring Jauch crystals as of higher quality, more reliable and affordable, not requiring interconnections of the wafer. Before considering the crystals for SMD mounting of even smaller sizes, we cannot but mention one more peculiarity proving that Jauch is closely familiar with the demands and requirements of all categories of clients. Thus, we can easily assume that our domestic consumers having used serial cylindrical crystals 2x6mm of type MMTF32 wish for one reason or another to install them on the surface at the same time without changing the wafer interconnection. To cut and perform by oneself comprises additional labor intensity and not every installer can make it manually. The use of automatic reforming is unreasonably expensive and dangerous for such small units. Jauch has considered this rather common situation. Crystal of the type SM26F (Fig.6) can be always found at the storehouse of the company or by any its representatives. This lead-over variant from standard cylinder to the below described series SMQ has its consumers in the former USSR countries. 
Recent development of electronics is characterized by clear trend toward further design miniaturization of radioelectronic articles and automation of engineering assembly process. There is no doubt that Jauch does not stand back and for several years has been manufacturing serial mini quartz crystals type JTX520 (Fig.7). Having taken a look at this crystal it seems that it is extremely small, but nevertheless, in 2006 Jauch has been developing the manufacture of the smallest clock crystal type JTХ410 (Fig.8) in the world that might be of greater interest to large serial radioelectronic manufacturers. Summing up, we can state with certainty that the European leader of quartz crystals German Jauch Quartz GmbH confirms the prophetic statement of the Leader of world proletariat: “Smaller but better”. 
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The limited printing possibility for that kind of information does not allow disclosing many other numerous aspects in respect of optimization of the use of quartz crystals in various circuits. Everybody interested in the topic are welcomed to contact the author directly.
Alexander Lapikov, Head of Bureau of Application JAUCH QUARTZ GmbH. 
Tel./fax: 8-10-375-17-209-69-97, tel. 8-10-375-17-209-68-09 

E-mail: alnar@alnar.net – for procurement departments 

alnar@tut.by – for design engineering departments 

www.alnar.net  
