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* The new materials support 800 Gigabit Ethernet used for next-generation high-speed communication technology.
» They have achieved the industry's lowest (*1) transmission loss.

Panasonic Develops MEGTRON 8 Multi-Layer Circuit Board
Materials Featuring Low Transmission Loss for High-Speed
Communication Networking Equipment

Application image: Router

Multi-Layer Circuit Board Materials
featuring Low Transmission Loss MEGTRONS

(January 2022, Panasonic)

Osaka, Japan - Panasonic Corporation announced today that its Industry Company has developed MEGTRON 8[1] Multi-
Layer Circuit Board Materials Featuring Low Transmission Loss [2], designed for high-speed communication networking

equipment such as routers and switches.

The worldwide deployment of the fifth-generation mobile communication system (5G) is fostering the trend of continuous
social change toward the Internet of Everything (IoE) where all things will be connected through the Internet. The number of
connected terminals and the volume of communication data is expected to increase significantly as loE technology
continues to evolve. In accordance with this trend, solutions for high-speed signal processing and increased power

consumption have become major technical challenges.

High-speed communication networking equipment, the backbone of IoE technology, will now need to meet 800 GbE[3]
(112 Gbps[4], PAM4[5]) targets, which are twice as fast as the current 400 GbE standards. As the electricity flowing through
the conductors in printed circuit boards increases in speed and frequency, the transmission loss grows commensurately.
This means new, high-performance circuit board materials with reduced transmission loss are required to ensure signal

quality.

Panasonic leverages its proprietary resin design expertise and material compounding technologies to deliver both the
excellent dielectric properties and the low transmission loss required for high-performance, high-layer-count circuit boards.
Panasonic also incorporates both ultra-low dielectric dissipation factor glass cloth and low-profile copper foil[6] into
MEGTRON 8.

Using these technologies, Panasonic has developed MEGTRON 8 Multi-Layer Circuit Board Materials featuring the

Industry's Lowest (1) Transmission Loss for this class of circuit board materials, thereby contributing to larger capacity and
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higher speed data communication. In addition, this product may reduce power consumption through lowering transmission

loss (-2).

(*1) As a high-layer-count circuit board material based on thermosetting resin as of January 18, 2022 (Panasonic data)

(*2) In comparison with MEGTRON7 R-5785(N), the company’s conventional material, when used in the same equipment
under the same conditions

Panasonic‘s new MEGTRON 8 has the following features:

1. Panasonic has used its proprietary resin design and material compounding
technologies to achieve the industry's lowest (1) transmission loss for this class of
circuit board materials — an improvement of about 30% compared to Panasonic
conventional materials (*3)

(*3) Comparison of MEGTRONS8 R-5795(U) and Panasonic conventional materia MEGTRON 7 R-5785(N))
* Improvement at 28 GHz (Panasonic data)

iy izsi 7-
Transmission loss (MEGTRON 7-MEGTRON &) 100 30(%)

Transmission loss (MEGTRON 7)

2. MEGTRON 8 exhibits excellent heat resistance and reliability similar to
Panasonic conventional product (*4) and is applicable for high-performance, high-
layer-count (20+)

(*4) MEGTRON7 R-5785(N)

3. MEGTRON 8 has the same manufacturability and processability as Panasonic
conventional PCB laminate product (*4) and can be manufactured using standard
multi-layer circuit board processes.

Suitable applications:

Routers, switches, optical transmission equipment, servers, Al servers, base stations, semiconductor test equipment, probe

cards, etc.
Product features:

1. Panasonic has used its proprietary resin design and material compounding
technologies to achieve the industry's lowest (1) transmission loss for this class of
circuit board materials — an improvement of about 30% compared to Panasonic
conventional materials (*3)

Panasonic has achieved the industry's lowest transmission loss by using its proprietary resin design and material
compounding technologies to enable excellent dielectric properties, as well as integrating ultra-low dielectric dissipation
factor glass cloth and low-profile copper foil:

contributing to improvement in the signal processing performance of high-speed communication networking equipment.
Using circuit board materials with low transmission loss improves current transmission efficiency, thus potentially reducing

power lost to heat.
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<Transmission loss comparison>
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Preprag 015 mm
Z,impedance 500
Inner freatment Mo-surface treatment
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Frequency (GHz)

The above data are Panasenic measurement values and not quaranteed values

2. MEGTRON 8 exhibits excellent heat resistance and insulation reliability similar
to Panasonic conventional product (*4 and is applicable for high performance,
high-layer-count circuit boards.

The company’s proprietary resin design and material compounding technologies feature both a high glass transition
temperature and high thermal decomposition temperature in addition to heat resistance and insulation reliability [7]. These
properties ensure excellent reliability in high temperature environments, even for high-layer-count circuit boards with more
than 20 layers -- such as those used in high-end servers and routers. This contributes to the stable operation of such

equipment.

3. MEGTRON 8 has the same manufacturability and processability as Panasonic
conventional product (*4) and can be manufactured with standard general multi-
layer circuit board fabrication processes.

Differing from a fluoropolymer-based circuit board material using polytetrafluoroethylene (PTFE), a resin well known for its

low transmission loss, MEGTRON 8 is made of a thermoset resin system. This means MEGTRON 8 has the same

manufacturability and processability in standard circuit board processes as conventional materials offer.
General properties:

MEGTRONS is available with two types of glass cloth products.

<Parts No.> Laminate: R-5795(U), R-5795(N), Prepreg: R-5690(U), R-5690(N)
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MEGTRONS MmeGTRONE MEGTRONT
tem Test method | Condition | Unit uﬁ&‘#’ Rlﬁﬁ%lr] Riﬁﬁ%l;l]
glass cloth glass cloth glass cloth
Glass transition
t[er]np. (Ta) DMA [PC-TMB50 24244 A G 220 220 200
8
al 50 50 45
CTE z-axis IPC-TM-550 2.4.24 A ppmiic
a2 270 270 320
With :
T288 copper PC-TM-650 2.4 24 1 A min >120 >120 >120
Dielectric constant(Dk)
[a] Balanced-type C 3.1 3.1 3.2
- 14GHz circular disk 244'25.’50 —
?‘ISE]rIDatIOI'I factor(Df) resonator 0.0012 0.0016 0.0021
10 I I I
Peel strength tox35um)| PCTME50248 | A | km | 0T RN St
* The sample thickness is 0.75mm. The above data are typical values and not guaranteed values

* These sample structure is #1078 x 10 ply

Term descriptions:

[1] MEGTRON
"MEGTRON" is a Panasonic's registered trademark.
Panasonic sells multi-layer circuit board materials for high-speed transmission under the "MEGTRON" brand. "MEGTRON"
is an industry-leading multi-layer circuit board material for high-speed and large-capacity transmission in a wide range of
fields, including high-speed communication networking equipment such as servers, routers, and supercomputers, as well
as automobiles and aerospace.
In particular, MEGTRONG, which started mass produced in 2004, received "The 46th Ichimura Prize in Industry for
Excellent Achievement" in April 2014 and "The 62nd Okochi Memorial Production Prize" in March 2016 as a pioneer of
low transmission loss multi-layer circuit board materials used in high-end servers.

[2] Transmission loss
A decrease in the intensity of an electrical signal over a given transmission length or material. The extent to which signals
that pass through traces on printed circuit boards (transmission lines) attenuate in accordance with the material,
distance, and other parameters. (The unit is in dB.)

[3] 800 GbE (Gigabit Ethernet)
A new LAN standard from the Ethernet Technology Consortium (ETC). It is the next-generation interface specification that
exceeds the current fastest specification, 400 GbE.

[4] bps (Bits per Second)
A unit that quantifies the amount of data (bits) that can be sent and received per second. Larger bps means it has
capability to communicate data at faster speed. 112 Gbps is capable of transferring 112 Gbits of data per second.

[5] PAMA4 (4Pulse Amplitude Modulation)
Four-level pulse amplitude modulation method, one of the signal transmission methods.

[6] Low-profile copper foil
A copper foil with an extremely low surface roughness. Since high-frequency current flows on the surface of copper foil
(skin effect), the use of thin copper foil with a low surface roughness may reduce transmission loss.
On the other hand, a copper foil with low surface roughness has lower physical adhesion (anchor effect) to the base resin,
so resin design is important to enhance adhesion strength.

[7] Insulation reliability
Reliability against deterioration of insulation resistance in electronic circuit boards. It is generally evaluated by
accelerated testing where voltage is applied under high temperature and high humidity conditions.

[8] Glass transition temperature (Tg)
When a polymer is heated, it changes from a glass-like hard state to a rubber-like, soft condition. This change is called
glass transition, and the temperature at which this change occurs is called the glass transition temperature.

[9] Dielectric constant (Dk)
A dielectric constant is an index of the ease of polarization of an insulating substance when an external charge is applied
to it. Each substance has a specific value. Because easily polarized substances tend to store electricity, hard-to-polarize
substances (small dielectric constant) are better for efficiently sending electrical signals. The dielectric constant is
defined as the ratio relative to that of a vacuum.

[10] Dielectric dissipation factor (Df)
A dielectric dissipation factor indicates the degree of electrical energy loss inside the insulating material. The smaller the
dielectric dissipation factor, the smaller the electrical energy loss and the lower the transmission loss of the electrical
signal.
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Media Contact:

Panasonic Corporation Corporate PR Center

https://news.panasonic.com/global/contacts/

Inquiries:
Electronic Materials Business Division, Industry Company, Panasonic Corporation

https://industrial.panasonic.com/cuif/ww/contact-us?
field_contact_group=2343&field_contact_lineup=3249&ad=press20220118ww

Industry Company, Panasonic Corporation website:

https://www.panasonic.com/global/corporate/industry.html

About Panasonic

Panasonic Corporation is a global leader developing innovative technologies and solutions for wide-ranging
applications in the consumer electronics, housing, automotive, and B2B sectors. The company, which celebrated its
100th anniversary in 2018, operates 522 subsidiaries and 69 associated companies worldwide and reported
consolidated net sales of 6,698.8 billion yen for the year ended March 31, 2021. Committed to pursuing new value
through collaborative innovation, the company uses its technologies to create a better life and a better world for

customers. Learn more about Panasonic: https://www.panasonic.com/global.

*The content in the following news releases is accurate at the time of publication but may
be subject to change without notice. Please note therefore that these documents may not
always contain the most up-to-date information.
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