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Press Information

Kyocera’s advanced ceramic plays a crucial role in microchip produc-
tion

Kyocera’s silicon nitride acts as a carrier material for several tens of thousands of micro-
scopic contact needles, which are used to check the functionality of chips during the pro-

duction.

Kyoto/London, 17" October 2023. Microchips have become an indispensable part of everyday
life: they can be found in countless objects such as smartphones, credit cards, cars and even
medical devices. Kyocera’s high-end ceramic material Starceram N3000 P plays an important
role in testing the functionality of microchips. Once processors and memory chips have been
produced on a silicon wafer, a detailed test of the functionality of the electronic circuits follows.
In the interest of efficiency, this test is conducted directly on the silicon wafer, after which only

those chips that have been identified as functioning correctly are physically separated.

Ceramic carrier plate with several tens of thousands of microscopic contact needles

In order to check out the functional testing, so-called probe cards are used. This is a measuring
head fitted with several tens of thousands of microscopic contact needles that are inserted into a
very thin silicon nitride plate produced by Kyocera. The needles are put in contact with the chip
surface. This is used to exchange signals with the test system, which in turn checks the function-
ality of the chip. The silicon nitride plate keeps the needles in the correct position to guarantee
accurate measurements. At the same time, the contact needles must be able to spring back along
their longitudinal axis to ensure that they touch down softly on the silicon surface. The silicon
nitride must have excellent strength and high electrical resistance in order to ensure that the

panel is stable and to avoid interference with the signal transmission.

Outstanding material properties to cater for a wide range of operating conditions

The guide holes for the contact needles are drilled into the material using a laser process. Con-
stantly decreasing structure widths in microchip production in turn make it necessary to continue
improving the precision in drilling these apertures. To achieve this, the silicon nitride plates must
be designed to be even thinner. Kyocera offers material thicknesses of between 0.125 mm and
in excess of 1 mm. The Starceram N3000 P advanced ceramic developed by Kyocera combines
the necessary strength, low wear and the required ability to slide back and forth in the guide

holes.
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The functionality of the microchips is tested for different operating conditions ranging from arctic
temperatures to the performance limit of above 200 °C. Starceram N3000 P has a flexural
strength of more than 1,150 MPa, which is achieved incorporating an extremely fine-grained,
non-porous microstructure with a grain size of less than 1 um. The excellent mechanical proper-

ties make it possible to test millions of microchips with just one probe card.

Extensive testing ensures the highest quality

Kyocera guarantees the quality of its silicon nitride plates by subjecting them to extensive quality
tests. The panels are visually inspected one by one using a very bright light to detect any
scratches, cracks or chipping. Likewise, the thickness, flathess and smoothness of the surface
are inspected with a high-precision optical measuring machine. The material thickness is meas-
ured with a tolerance of only +/- 1 ym, which guarantees Kyocera customers maximum precision.
Furthermore, a high-tech laser system allows the panels to be cut to any dimension required by
the customer up to a maximum size of 190 mm x 190 mm without damaging the edges. Two
finishes are available — a polished, glossy version with a roughness (Ra) value < 0.4 um and a

matt version with a Ra value < 0.3 pum.

Starceram N3000 P has the optimal profile of properties for producing probe cards. This devel-
opment represents a significant contribution by Kyocera to the strategically important production
of microchips for a range of applications. The silicon nitride panels are manufactured entirely in

Europe and delivered from here to customers throughout Europe, the USA and Asia.

Test plates
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For more information on Kyocera: www.kyocera.co.uk

About Kyocera

KYOCERA Fineceramics Europe GmbH is a subsidiary of KYOCERA Europe GmbH, which has been successful in Europe for over
50 years. The Kyocera Group is one of the world's leading providers of high-performance ceramic components for the technology
industry, offering over 200 different ceramic materials, as well as state-of-the-art technologies and services tailored to the specific
needs of each market.

KYOCERA Europe GmbH is a company of the KYOCERA Corporation headquartered in Kyoto/Japan, a world leader in semiconduc-
tor, industrial and automotive components as well as electronic components, printing and multifunction systems, and communications
technology. The technology group is one of the world’s most experienced manufacturers of smart energy systems, with more than
45 years of industry expertise. The Kyocera Group comprises 297 subsidiaries (31 March 2023). In England, Kyocera has a subsidiary
in Frimley, KYOCERA Fineceramics Ltd. With around 81,000 employees, Kyocera generated net annual sales of around EUR 13.87
billion in the 2022/2023 fiscal year.

Kyocera is ranked 672 on Forbes magazine’s ‘Global 2000’ list for 2023, and ranked as ‘The 100 Most Sustainably Managed Com-
panies in the World’ according to the Wall Street Journal. For the second year in a row, Kyocera qualified for the Dow Jones Sustain-
ability Index (Asia-Pacific). As well, Kyocera receives a Gold rating on EcoVadis Sustainability Survey for the second consecutive
year and was acknowledged as a ‘Top 100 Global Innovator 2023’, being one of the world’s leading innovators, for the seventh time
by Clarivate.

The company also takes an active interest in cultural affairs. The Kyoto Prize, a prominent international award, is presented each
year by the Inamori Foundation — established by Kyocera founder Dr Kazuo Inamori — to individuals worldwide who have contributed
significantly to the scientific, cultural, and spiritual betterment of humankind (equivalent to approximately €685,000 per prize category).
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