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Orders up +4.8%, Billings up +1.6%
Positive Signs for 2020 Amid Uncertainties

_ January 2020 bookings increased +4.8% over January 2019, the second
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Bishop Report

Booking Highlights and Conclusions

Sequential, Year-Over-Year and Year-To-Date Bookings Percentage Change — 2018/2019/2020

Sequential Year-Over-Year Year-To-Date

Month 2018 2019 2020 2018 2019 2020 2018 2019

Jan 2.8% 1.0% 1.1% 15.5% -3.7% 4.8% 15.5% -3.7% 4.8%

Feb 10.6% 7.7% 17.5% -6.2% 16.5% -5.0%

Mar -3.8% -4.5% 17.7% -6.8% 16.9% -5.6%

Apr -0.2% -2.2% 17.7% -8.8% 17.1% -6.4%

May 4.9% 6.9% 15.7% -7.0% 16.8% -6.5%

Jun -7.0% -8.9% 10.6% -9.0% 15.8% -6.9%

Jul -0.1% 2.8% 11.8% -8.4% 15.2% -6.9%

Aug 6.4% 7.8% 7.1% -5.2% 14.1% -6.6%

Sep -7.9% 7.1% 0.7% -4.3% 12.5% -6.4%

Oct 3.0% 0.6% 6.8% -6.6% 11.9% -6.4%

Nov 5.5% 10.8% -0.3% -1.9% 10.5% -6.0%

Dec -13.6% -7.8% -2.0% 4.6% 9.6% -5.2%
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e January 2020 bookings increased +4.8% YQY from January 2019.
e Sequentially, orders increased +1.1% over the prior month.
® The book-to-bill ratio for January was 1.04.
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Bishop Report

Billing Highlights and Conclusions

Sequential, Year-Over-Year and Year-To-Date Billings Percentage Change — 2018/2019/2020

Sequential Year-Over-Year Year-To-Date

Month 2018 2019 2020 2018 2019 2020 2018 2019

Jan 2.9% 0.3% 2.0% 17.2% -1.0% 1.6% 17.2% -1.0% 1.6%

Feb 8.4% 6.8% 15.6% -2.5% 16.2% -1.8%

Mar -3.2% -3.2% 14.8% -2.4% 15.8% -2.0%

Apr -2.3% -3.7% 15.7% -5.4% 15.7% -2.8%

May 7.8% 9.0% 13.2% -4.3% 15.1% -3.1%

Jun -4.4% -4.2% 14.9% -4.2% 15.1% -3.3%

Jul -3.1% -2.0% 10.5% -3.1% 14.4% -3.3%

Aug 9.0% 7.0% 9.4% -4.9% 13.7% -3.5%

Sep -4.1% -2.9% 9.0% -3.7% 13.2% -3.4%

Oct -0.8% 4.1% 7.6% -6.9% 12.6% -3.7%

Nov 6.7% 9.8% 4.1% -3.4% 11.7% -3.7%

Dec -14.2% -11.2% 1.6% -0.1% 11.0% -3.8%
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e Billings increased +1.6% in January 2020 measured against January 2019.
e After a 12 months of declining sales YOY, | January 2020 the trend reversed.
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The following tables show January 2020 bookings and billings performance by geographic region.

January 2020 Bookings

Year-To-Date Bookings by Region

Region Sequential YOY YTD )
NA 5.3% 5.8% 5.8% .
Europe 8.5% 7.3% 7.3%
Japan -16.2% 4.5% 4.5% 50% 1
China -2.8% 3.0% 3.0% I l
AP -4.8% 2.4% 2.4% 0.0% 1 . —m
ROW 2.4% 1.1% 1.1%
Total 1.1% 4.8% 4.8% 0
NA Europe Japan China AP ROW

January YOY bookings grew in all regions except ROW. North America, Europe, and ROW expanded
sequentially in January. Sequential declines were most pronounced in Japan; the region was down -16.2%.

January 2020 Billings

Year-To-Date Billings by Region

Region Sequential A ()4 YTD
NA 11%  33%  3.3% o
Europe 17.4% -1.3% -1.3%
Japan -5.0% 3.7% 3.7% 0%

China 57%  53%  5.3% J I
AP -3.6% -2.4% -2.4% 0.0% 7 . T T . T
ROW 2.9%  -34%  -3.4% r

Total 2.0% 1.6% 1.6% -5.0%

NA Europe Japan China AP ROW

January YOY billings were positive in North America, Japan, and China. Sequentially, four regions contracted
while Europe experienced double-digit growth of +17.4%.
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Bishop Report

North America The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

North America Bookings and Billings
Year-Over-Year Percentage Change
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Note: Billing Trend R? = Goodness of Fit of data to the trend line, 1.0 is a perfect fit.

North America Performance

YOY billings were up +3.3% after five months of single-digit declines. Orders, up 5.8% in January, were
the strongest since December 2018.

Industrial production in the US declined 0.3% in January.

US retail sales increased slightly, up 0.3% sequentially in January, slightly higher than December’s 0.2%
gain.

Unemployment in the US increased to 3.6% in January due to an increase in labor participation.

Total US auto sales rose 1.0% in January 2020 according to MarkLines, due primarily to an 8.1% increase
in SUVs and light trucks.

Consumer confidence was up to 100.9 in February, the highest reading since March 2018.

The manufacturing PMI decreased to 50.8 in February from 51.5 in the prior month. This reading is the
lowest since last July.

Conclusions

Bookings and billings are in positive territory for the first time in 10 months. Consumer confidence is near a
record high with rising wages and a growing US economy. This confidence may falter, however, as the
coronavirus continues to make headlines around the world. This, and the significant decline in the US stock
market in the last week of February, may cause the US economy to slow down.
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Europe The following chart displays the year-over-year (YOY) percentage change in bookings and billings
for the last 18 months. The monthly BTB ratio is also displayed.

Europe Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio

25

20

15

10

Billings Trend R*=0.7295 /\

0 -

. NP7\
./ V

% Change YOY
w

N

-15 v
-20

Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan
18 ( 18 | 18 | 18 | 18 | 19 19 (19| 19| 19 ( 19 | 19 | 19 19 | 19 ( 19 | 19 | 20

Bookings| 2.9 | 5.5 | 85 |-2.2 [-10.1|-10.6| -8.7 |-12.6|-16.6| -6.0 |-12.6| -4.8 | 0.5 |-13.3|-13.0( -7.2 | 88 | 7.3
= Billings 71|82 |58 |06 |(48|-24|-53|-46|-86|-34|-95(-0.1(-1.4]|41|-48]|-1.9| 2.7 |-13

BTB 0.98(0.99|1.05(1.04|1.07|0.96(1.00]| 1.00| 0.99| 1.05|0.98 | 1.02 | 1.00 ( 0.90| 0.96| 0.99 | 1.14 | 1.05
Note: Billing Trend R? = Goodness of Fit of data to the trend line, 1.0 is a perfect fit.

Europe Performance

YQY billings declined -1.3%, while orders were up a hefty +7.3%, reflecting a positive book-to-bill ratio of
1.05.

Industrial production contracted 4.1% YQY in December.

Retail sales in December were up 1.3% YOY and were down 1.6% sequentially.

Auto sales declined 7.5% YQY in January. France experienced the steepest decline, down 13.4%.
Unemployment ticked down a notch to 7.4% in December, the lowest job rate since May 2008.

Business confidence increased by 0.09 points in January but is still in negative territory at -0.23. The
manufacturing PMI fell to 49.1 in February. This is the 13" month of manufacturing contraction in the Euro
area.

Consumer confidence in the Eurozone rose to -6.6 in February from -8.1 in the prior month. This is the
highest level since September last year.

Conclusions

The largest economy in the Eurozone, Germany, flatlined last quarter with official GDP numbers in at 0% -
no growth! It won’t take much to push the economy into further contraction or outright recession. The
automotive sector will likely be impacted by supply chain shortages of vital components sourced from China
and Asia Pacific, as suppliers shut down, to stop the spread, of the coronavirus.
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Japan The following chart displays the year-over-year (YOY) percentage change in bookings and billings
for the last 18 months. The monthly BTB ratio is also displayed.

Japan Bookings and Billings
Year-Over-Year Percentage Change
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Japan Performance

¢ YOY, orders and sales growth have been expanding for two months.

e 4Q19 GDP growth rate contracted 1.6 % YQY following a revised increase in the third quarter of 0.1%.
e Industrial production decreased 1.9% YOY in December.

e Retail sales decreased 3.1% YQY in December but were up 1.2% sequentially.

e Exports fell 2.6% in January YOY. This was the 14" straight month of decline in exports.

¢ Business confidence fell to 0, a six-year low, in 4Q19. The manufacturing PMI fell to 47.6 in February, the
steepest pace of contraction in the manufacturing sector since December 2012.

e Consumer confidence stood at 39.1 in January. Consumers recorded an improvement in employment
perceptions.

Conclusions

Japan’s economy is struggling, suffering its steepest GDP decline since the second quarter of 2014. The
sales tax hike, the devastating typhon in October, and the coronovirus have all contributed to the decline. The
increase in connector bookings and billings is only partially due to easier YOY comparisons as conditions are
improving. Before the virus outbreak, an argument could made that Japan was at the bottom of their connector
industry decline; however, this may not be the case now.
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China The following chart displays the year-over-year (YOY) percentage change in bookings and billings for
the last 18 months. The monthly BTB ratio is also displayed.

China Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio
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China Performance

e Sales and orders grew +5.3% and +3.0% respectively in January 2020. Sequentially, China’s billings
performed the worst of the six covered regions, declining -5.7%. Orders dropped sequentially -2.8%.

¢ Industrial production increased to 6.9% YQY in December.

¢ Retail sales plunged at 22% YQY in January, the worst January on record.

e January vehicle sales were down 18% YQY, the 19" consecutive month of declining sales.

e China’s exports increased 7.9% year-on-year in January to $238.3 billion, the first increase in five months.

e Business confidence in China fell to 50.0 in January from 50.2 in the prior month. The PMI fell to 51.1 in
January from a December 51.5 reading.

o Consumer confidence increased to 126.6 in December from 124.6 the month prior.
Conclusions

With the outbreak of the coronavirus centered in China, the region will likely suffer significant economic
consequences as trading partners are forced to reevaluate their supply chain strategies. These pressures will
impact Chinese connector sales in the first two quarters of 2020. Bishop believes that pent-up demand will
not be met until well into the second half of the year.
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Asia Pacific The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

Asia Pacific Bookings and Billings
Year-Over-Year Percentage Change
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Asia Pacific Performance
e Orders increased 2.4% and billings declined -2.4%.

¢ India’s industrial production fell 0.3% and manufacturing production dropped to 1.8% YQOY in December.
The January inflation rate increased to 7.6%. January exports declined 1.7% YQY, the sixth straight
annual fall.

e South Korea’s 4Q19 GDP growth increased to 1.2%. It was the strongest quarter since 3Q17. South
Korea’s industrial production in December grew 4.2% YOY and 3.5% from the previous month. Retail
sales were up 4.6% YOY in December, strongest since October 2018. Exports declined 6.1% in January
from a year earlier and declined 5.2% from the previous month. Memory chips were down 3.4% YOY.
Regionally, exports to the EU tumbled 16.2%. The manufacturing PMI dropped to 49.3 in January 2020.

Conclusions

South Korea had its slowest year in GDP growth since the global financial crisis. The government has
increased spending as a measure to prop up the economy. Improvement had been made in technology
investment. Economic indicators point to some improvements. But South Korea has the largest population
outside China impacted by the coronavirus and containment will prove challenging to a free moving
democratic country. South Korea plays a critical role in the electronics supply chain, particularly memory chips
and displays. Some companies, such as Samsung, are voluntarily shutting down factories to reduce the
spread of the contagion. These factors are expected to reduce connector demand in the first half of the year.
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Rest of World The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

ROW Bookings and Billings
Year-Over-Year Percentage Change
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Rest of World Performance

¢ Booking and billings in the ROW region have declined 11 out of 12 months in 2019 and continued the
trend in 2020 with bookings down -1.1% and billings down -3.4% in January.

e Russia’s industrial production slowed to 1.1% YOY in January and plummeted 17.3% from the previous
month. Exports dropped 3.0% YOY in December. Russia’s trade surplus narrowed to $15.5 billion in
December. The inflation rate decreased to 2.4% in January YOY but inched up 0.4% from December
2019.

e Brazil’s industrial production dropped 1.2% YOY in December. Retail sales slowed to 2.6% YOY in
December. The inflation rate dipped slightly to 4.2% in January from a seven-month high of 4.3% in the
previous month. Consumer confidence was unchanged at 47.3. The manufacturing PMI increased to 51.0
in January from 50.2 in the previous month.

Conclusions

The declines over the last year may be bottoming out. October and November 2019 bookings were the
steepest year-over-year declines in the past 18 months. If the coronavirus continues to have only minimal
impact on the two largest connector producers in the region, Russia and Brazil, the January 2020 decline of
-1.1% YOY presents a case for this bottoming out.
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Coronavirus and the Connector Industry

The novel coronavirus (COVID-19) has gone from a minor topic of discussion in early January to a pandemic
emergency in mid-February. The outbreak began in Wuhan City, in China’s Hubei province in late November
or early December 2019. It gained more attention in China from December to January and gained worldwide
recognition in mid-January. Our intent, however, is not to discuss the disease, but its impact on the connector
industry.

The spreading of the disease in China happened to correspond with the beginning of the Chinese New Year,
celebrated with an annual seven-day holiday scheduled for January 24 to 30, in anticipation of this planned
factory slowdown, many companies had already built up inventories of products to be shipped during that
time. In early February, however, companies began to recognize that it would take some time to deal with the
spread of the disease and to get the full workforce back into the factories. The automotive industry was one
of the first to raise the flag that they only had two to three weeks of inventory in the pipeline before it would
start affecting production. At the same time, the Chinese suppliers, already grappling with government
quarantines of people suspected of being exposed to the virus, found that their employees were not returning
to work from fear of being exposed to the virus. Many companies within the epicenter of the infection zone
were compelled by state mandates to shut down their factories. As the virus spreads to other countries,
governments and industries are facing similar issues. A lot of uncertainties remain about the ultimate
economic and social impact of the virus.

On February 24", Amphenol announced “that as a result of the COVID-19 outbreak in China, which has
caused widespread disruptions, the Company does not expect to meet its first quarter 2020 sales and
Adjusted Diluted EPS guidance provided on January 22, 2020. Given the uncertainty around the timing of a
return to full production in China and the lack of visibility with respect to demand from customers in China,
among other factors, the Company is currently unable to quantify the full impact of COVID-19, and will provide
additional information during its next earnings call, scheduled for April 22, 2020.”

The connector industry is heavily invested in manufacturing in China. We are expecting other companies to
make similar announcements.

When Bishop & Associates released the January Bishop Report, we had some knowledge of the potential
negative impact of the new coronavirus on the connector industry. At the time, we reduced the first quarter
sales forecast, but spread the downside into the second through fourth quarters. Like Amphenol, we are
uncertain of the ultimate impact on the full-year results. The next eight weeks will probably reveal much of the
severity of the virus and its disruption on the industries that we all serve.

The underlying economics of the regions and industries served by the connector industry had been improving

before the outbreak. This leaves us hopeful that once the spread of the virus has been curtailed, the industry
can quickly recover and make up any ground lost during this time.
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2020 Outlook

Bishop Report

After a moderate decline in 2019, the connector industry is projected to transition back to growth in 2020. The
industry is forecast to expand +3.5% in 2020 to $66,386 million, almost back to the record sales achieved in

2018 of $66,710 million.

This forecast preceded the events of the last several weeks. It is likely optimistic, and we now expect a slower
start to the year, however, we are also optimistic that if the coronavirus can be contained early in 2020,
performance in the reminder of the year will make up for the slow start. We do not look to change the forecast

until the potential outcome is clearer.

Connector Industry Sales and Forecast by Quarter

Quarter

2018

Actual

$16,212
$16,875
$17,150
$16,473
$66,710

$ Million, Bishop ©2020

(2018, 2019, 2020)

2019
Actual
$15,890
$16,097
$16,475
$15,707
$64,169

2020

Forecast

$15,800
$16,386
$16,850
$17,350
$66,386

YOY

Change

From a regional standpoint, we expect China to have the highest growth rate in 2020 at +4.3%, followed by

Asia Pacific and North America.

Region

Connector Sales by Region

Europe
Japan

China

ROW

North America

Asia Pacific

Total World

$ Millions
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2019 2020
Actual Forecast
$13,887 $14,338
$13,544 $13,936

$4,891 $5,031
$19,477 $20,309

$9,435 $9,752
$2,934 $3,020
$64,169 $66,386

3.2%
2.9%
2.8%
4.3%
3.4%
3.0%
3.5%
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Sales by market sector are expected to be strongest in Telecom/Datacom at +4.6% YOY followed by
Automotive and Industrial increasing +4.0% and 3.3% respectively.

Connector Sales by Market Sector

Market 2019 2020 A ()4
Sector Actual Forecast Change
Computers & Peripherals $8,380 $8,568 2.2%
Business/Office Equipment $754 $769 2.0%
Instrumentation $1,836 $1,882 2.5%
Medical $1,986 $2,036 2.5%
Industrial $7,902 $8,162 3.3%
Automotive $15,210 $15,818 4.0%
Transportation $4,479 $4,623 3.2%
Military/ Aerospace $3,797 $3,912 3.0%
Telecom/ Datacom $14,269 $14,925 4.6%
Consumer $3,109 $3,194 2.7%
Other Equipment $2,448 $2,498 2.0%
Total World $64,169 $66,386 3.5%
$ Millions

We project a modest sales decline in 1Q20 of -0.6%, which may be optimistic. This slower start to 2020 is
due to the ramping-up of the world economies from 2019 levels, and to the potential impact on those
economies of the coronavirus outbreak in China and its looming spread worldwide. The third and fourth
quarters are expected to start returning to more normal business levels and achieve YOY growth.
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Currency Impact on Regional Industry Growth

The euro, yuan, and yen continue to decline in value against the US dollar. The following table measures the
impact for January 2019 versus January 2020 and shows the YTD results for these three currencies.

Local Currency to One USD
YTD January 2019 versus January 2020

Currency % Change
Euro 0.8757 0.9003 -2.7%
Yuan 6.7961 6.9242 -1.8%
Yen 108.9708 109.9812 -0.9%

Europe, China, and Japan account for 60.0% of world connector sales. As a result, currency fluctuation to the
US dollar can have a significant impact on our reporting of sales performance in US dollars.

The following table shows year-to-date sales performance by region in US dollars and local currencies.

Industry Sales Performance
YTD January 2020
USD-vs-Local Currencies

Region U.s.$ Local Currency
North America 3.3% 3.3%
Europe -1.3% 1.5%
Japan 3.7% 4.6%
China 5.3% 7.3%
Asia Pacific -2.4% -2.4%
ROW -3.4% -3.4%
World 1.6% 4.8%

The high demand for the US dollar is having a negative effect on growth for connector YOY sales in Europe,
Japan, and China are measured in US dollar. Connector sales are +3.2 higher when stated in local currencies
rather than in US dollars, putting industry performance at +4.8% YTD in January (versus +1.6% YTD in US
dollars). China is the fastest growing region followed by Japan when sales are measure in local currency.
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In some regions, there is a larger discrepancy in the value of the US dollar to the local currency, e.g. Russia.
These regions are listed in the following table.

Local Currency to One USD

January 2019 versus January 2020

Currency 2019 2020 % Change
Swiss Franc 0.9888 0.9700 1.9%
S. K. Won 1120.6628 1164.4457 -3.8%
Russian Ruble 66.9580 61.8285 8.3%
Taiwan Dollar 30.8039 30.0044 2.7%
Indian Rupee 70.6316 71.2928 -0.9%
Singapore Dollar 1.3575 1.3503 0.5%
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Top 12 Connector Technology Trends

Universal Serial Bus Connectors

The last 20 years have been called the decades of disruption for good reason. Over this period new
technologies and products have been introduced, peaked, and become obsolete at a rate never seen before.
Recognizing how quickly a disruptive technology can impact current state-of-the-art products can be useful
in anticipating change and developing an appropriate response to market demands for constantly upgrading
performance, both at the system and component level. This is the first in a series of articles that review
selected major advances that have occurred in the electronics industry over the past 20 years.

Top 12 Electronic Industry Trends 2000, 2010, 2020

2000 2010 2020
USB 1.0 @ 1.5Mb/s USB 3.0 @ 5Gb/s USB 4 @ up to 40Gb/s
Blackberry iPhone Smgrtphones as an interface

device
3G cellular 4G cellular 5G cellular
3.125Gb/s NRZ 25Gb/s NRZ 112Gb/s PAM4
Rise of data centers Cloud computing Edge / Fog computing
Copper circuits Increasing fiber options sleliacrzntep:hor:glr!;i/ expanded
Many proprietary connectors Licensed second-sourced Rise of open component /
connectors system standards

PCle 1.0 @ 2.5GT/s PCle 3.0 @ 8GT/s PCle 5.0 @ 32 GT/s
10Gb Ethernet 40/100Gb Ethernet 200/400Gb Ethernet
Multilayer enhanced FR4 Multilayer high-performance Orthogonal midplane, cable
backplanes laminate backplanes backplanes twinax cabling
Chip feature size 90nm Chip feature size 32nm Chip feature size 5-10nm
Antenna TV Cable TV Streaming TV

Universal Serial Bus Connectors

The performance of any computing device can be severely
hobbled by limiting its capacity to accept and deliver data to the
outside world. A data bottleneck at the input/output (I/O) panel
will throttle information throughput to the capacity of the least
efficient portal. For many years, variations of 9-,15-, and 25-pin
subminiature D shell connectors were capable of providing
adequate I/O data rates to peripheral devices. With its origins in
the world of military applications, reliable pin and socket
contacts, and rugged shells, these connectors were modified to
commercial versions at consumer prices and became a de facto
standard, appearing in everything from video to mouse and
e keyboard interface applications. As demands for data rates
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increased from kilobits to megabits, and the space available for external interconnect decreased, new
connector interfaces were required.

In 1996, a consortium of electronic industry leaders formed the USB Implementors Forum and released the
first iteration of the Universal Serial Bus interface. A refined USB 1.1 specification was published with the
objective of replacing a confusing array of existing interfaces that threatened compatibility among an
expanding array of peripheral devices, including flash and external hard drives, scanners, and printers. Initial
transfer rates were 1.5Mb/s through a relatively small rectangular connector using low insertion force leaf
contacts that could support thousands of mating cycles. The user-friendly metal housing and post molded
backshell could only be mated in one direction, assuring proper polarity. A major advantage of the USB
standard is the ability to deliver power as well as signal, enabling remote devices to operate without an
external power source. Signal contacts were recessed to allow power contacts to mate first. This “hot mating”
capability is another key feature of the USB interface.

The USB standard A and B configurations quickly achieved namesake status and were widely adopted
throughout the industry.

The USB interface is a perfect example of a standard that continued to evolve to meet the performance and
packaging requirements of the industry it serves.

UsB

— Mini-USB

Micro-USB

The USB 2.0 standard, released in 2000, was rated up to 480Mb/s. In addition to retaining the same A and B
form factors, two miniaturized versions were introduced. USB Mini-A and B improved the signal density of the
interface to address the burgeoning market of portable devices, including laptop computers and tablets, where
I/O space is at a premium. Micro A and B connectors consumed even less space on devices. The added
advantage of distributing power along with data opened up entirely new classes of equipment. These
miniaturized connectors quickly become a standard in charging applications.

In 2011, the upgrade to USB 3.0 introduced several new
interface configurations and further pushed transfer rates
to a maximum 4.8Gb/s. A 9-pin connector referred to as
“Superspeed USB” features two rows of contacts to allow
use of the standard A shell profile as well as backward
electrical compatibility. A new type B introduced a new
profile, while a Micro B configuration known as the
“sidecar” interface become standard in external memory
hard drive applications.
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USB 3.1 Gen 2 offers transfer rates to 10Gb/s, and introduced
some confusion when the Implementors Forum announced USB

3.2 running at 20Gb/s.

Bishop Report

USB Type-C is the most current and speedy interface in the family
and finally solved the problem faced by prior versions; the requirement
that connectors mate in only one direction. USB-C utilizes a rugged
symmetrical 24 pin interface that is reversible. Not only is it 60%
smaller than Type A, but it now features 10Gb/s transfer rates with the
capability of distributing up to 100 watts of power. A somewhat
confusing extension dubbed USB 3.2 Gen 2x2 is rated to 20Gb/s.

Never satisfied with current achievements, the USB Implementors
Forum published the USB 4 specification in September of 2019. The
connector will remain Type C but will integrate Intel Thunderbolt 3
technology with transfer rates to 40Gb/s. USB 4 is backward

compatible with USB Type-C protocols, including USB 3.2, DisplayPort, and Thunderbolt 3, simplifying
connectivity for entirely new generations of equipment. Devices sporting this new interface are expected by

2021.

A standard that is static has little chance of remaining relevant in an industry that is experiencing continuous
change. The USB Implementers Forum has demonstrated its commitment to constant upgrades, enabling
USB to continue to play a key role in the design of next-generation equipment.

Bishop & Associates, Inc. ©2020
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Non-Automotive Transportation Market for Connectors

Bishop & Associates, Inc. has just released a new 10-chapter, 253-page research report,
providing a detailed analysis of the non-automotive transportation market for connectors. This
new report explores the various sectors and sub-sectors of this marketplace, as well as the
connector types used within these sectors.

Sectors discussed in this report include:

Commercial Air

Rail & Rolling Stock

Commercial Vehicles

Commercial Marine

Heavy Equipment

Recreation & Power Sport Vehicles

Market values and forecasts covering the period 2019 through 2025F are provided, along with
five-year CAGR figures by region of the world, sector and sub-sector.

The non-automotive transportation market includes most vehicles and forms of transportation,
except for passenger cars and light trucks and vans. Each of these forms of transportation is
designed and engineered to best suit the medium in which it operates: rail, road (on-road and off-
road), air, or sea. On one hand, the transportation market is a very diverse market segment which
includes huge oil tankers, rolling stock and locomotives, heavy trucks, and construction
machinery, as well as commercial jets, ATVs and small recreational vehicles, and farm tractors.
On the other hand, these very different vehicles have several things in common:

They are made to carry and/or move either people or payload.

They have a form of propulsion and are powered by an engine or motor.

Until recently, nearly all non-auto vehicles used fossil fuels as their main source of power.

In the past decade, designers of non-auto vehicles have reviewed conventional propulsion
systems and have started using cleaner technologies for generating power.

Another aspect that ties all the various forms of transportation together is that data networking (a
data bus) has become an essential part of managing and controlling fleet and system operations.
This report examines, by transportation mode, the various networking protocols used, and how
these networks are altering the transportation sector.

Trends

In the following graph, the relative size of the connector market within the transportation sector in
each region is represented by the size of the bubble. On the x-axis, the average annual compound
growth rate (CAGR) of the regional market is plotted over the past 10 years (2009-2019), while
on the y-axis, the forecasted five-year CAGR (2020 through 2025) is plotted. This graph shows
the Chinese market is poised to outgrow all other regions. As a result, China will become the
leading transportation market for connectors in the coming years. North America and Europe are
almost equal in size but the North American transportation market for connectors is set to outpace
the European market during the forecasted period. Japan, which has experienced several years
of declining sales, still lags well behind all other regions.
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North America ) X
" China
Europe
Asia Pacific

ROW

Forecasted Growth Rate: 5-Year CAGR 2020 - 2025 (%)

Historic Growth Rate: 10-Year CAGR 2009 — 2019 (%)

Regulation and standardization are significant factors impacting the transportation industry. Many
recent rules and regulations are related to safety and environmental requirements. Most
governments, especially those in Europe, Japan, and North America, have set standards for clean
air, which impact every vehicle emitting emissions into the atmosphere. China has also started to
implement similar requirements. To meet these environmental standards and requirements,
engine technology will change, driving early replacement of vehicles or ships with older
technology, or non-conforming engines. To meet enhanced safety requirements, increased
technology will be implemented, which will also allow operators to detect problems at an early
stage. In addition, technology will be added and used to make transportation more efficient.
Safety, efficiency, and environmental impact are the three key imperatives driving the
transportation industry in the coming years.

Connector consumption in the transportation market sector reached nearly $4.5 billion in 2019, a
decrease of 3.8% over 2018, primarily a result of a slowdown in the world economy. The decline
was not the same across all sub-sectors, nor is the $4.5 billion evenly distributed across all modes
of transportation. Several subsectors, such as commercial marine and rail and rolling stock,
performed better than others. At the same time, connector consumption within each subsector
varies greatly, with commercial vehicles representing the largest portion of connector
consumption and RV and power sports representing the smallest portion. Continued adoption of
technologies that will allow OEMs to comply with new rules and regulations regarding emissions
and safety requirements, as well as a need to meet efficiency demands and provide an enhanced
user experience, will guarantee further growth for connector manufacturers in this market.
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The following table of contents shows the detail provided in this new report.
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Chapter 7 — Heavy Equipment (continued)
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Chapter 10 - Statistical Overview of the Non-Automotive
Transportation Market for Connectors (continued)
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