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Regional Performance:

Sequentially, billings in all
regions grew in June, with
ROW up +98.1%, North
American up +54.1%, and
Europe up +35.8%. Three
regions grew YOY in June,
China (+17.8%), North
America (+8.6%), and ROW
(+0.4%). Sequentially,
bookings in June grew in all
regions and year-over-year in
China, North America, and
ROW. The first half year,
bilings were down in all
regions, declining -10.2%.

2Q20 Connector Industry:
Second quarter industry sales
declined -17.2%. Bishop’s
quarterly forecast for full year
2020 has been updated.

Currency Impact:

Strength in the US dollar
slowed in June, up 0.4%
against the euro, 2.6%

against the yuan. Year-to-date,

in local currencies, the
connector industry declined
-8.8% versus -10.2%,

expressed in US dollars.

12 Trends

The fourth installment of the
connector technology trends
covers the evolution of high-
speed data transfer.

Merger and Acquisition
Services
Buy & Sell-Side

Contact Ron Bishop
bishop@bishopinc.com

Connector Industry Strengthens in June

Sales Up +3.9% YOY

June 2020 billings rose 3.9%. Sequentially, June orders and sales both increased
sharply, up +35% and +37.1%, respectively, as world economies opened their
doors for business. June 2020 bookings increased +2.2% over the same month
in the prior year. In the first half of 2020, bookings dropped -8.0% and billings
declined -10.2%. Demand for goods and services increased as June kicks off the
start of the summer and consumers cautiously venture out and open their wallets
despite increasing case counts of COVID-19 worldwide.
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In June,

BTB Ratio

the book-to-bill ratio further weakened to 0.93.

110

1.05 -

1.00

ConnectorIndustry Book-to-Bill

0.95 -

0.90

N\
VAR YA

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

THE BISHOP REPORT is a copyright © publication of Bishop & Associates, Inc. For information on how to obtain THE BISHOP REPORT, including
additional copies, please contact Bishop & Associates, Inc. ¢ 1209 Fox Glen Drive ¢ St. Charles, IL 60174 < Phone: 630/443-2702

* email: bishop@bishopinc.com



BThehl())p R p t

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 2019 2019
Jan 2.8% 1.0% 0.2% 15.5% -3.7% 3.9% 15.5% -3.7% 3.9%
Feb 10.6% 7.7% 5.5% 17.5% -6.2% 1.8% 16.5% -5.0% 2.8%
Mar -3.8% -4.5% -1.4% 17.7% -6.8% 5.0% 16.9% -5.6% 3.5%
Apr -0.2% -2.2% -33.4% 17.7% -8.8% -28.6% 17.1% -6.4% -4.3%
May 4.9% 6.9% 3.1% 15.7% -7.0% -31.1% 16.8% -6.5% -9.9%
Jun -7.0% -8.9% 35.0% 10.6% -9.0% 2.2% 15.8% -6.9% -8.0%
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%

Bookings - YOY and YTD
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e June bookings rose +2.2% year-over-year (YOY).

¢ Orders contracted -8.0% year-to-date (YTD).

e Sequentially, orders increased sharply, +35.0% over the prior month.

¢ The book-to-bill ratio for June was 0.93. Year-to-date, the book-to-bill ratio was 1.02.
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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 2019 2020 2019
Jan 2.9% 0.3% -2.8% 17.2% -1.0% -3.1% 17.2% -1.0% -3.1%
Feb 8.4% 6.8% 5.5% 15.6% -2.5% -4.3% 16.2% -1.8% -3.7%
Mar -3.2% -3.2% -0.9% 14.8% -2.4% -2.0% 15.8% -2.0% -3.1%
Apr -2.3% -3.7% -29.2% 15.7% -5.4% -28.0% 15.7% -2.8% -9.2%
May 7.8% 9.0% 9.8% 13.2% -4.3% -27.4% 15.1% -3.1% -13.0%
Jun -4.4% -4.2% 37.1% 14.9% -4.2% 3.9% 15.1% -3.3% -10.2%
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%

Billings-YQOY and YTD
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e Billings increased +3.9% YQOY in June.
® Year-to-date sales fell -10.2%.
e Sequential billings grew +37.1% as business activity began to normalize.
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Regional Performance

June 2020 Bookings

Region Sequential A (o) 4 YTD 10.0%

Year-To-Date Bookings by Region

NA 41.8% 8.6% -8.4% 5.0%

Europe 54.1% -5.4% -15.6% 0.0% | . . . . .
Japan 23.9% -19.8% -10.9% 5.0% :l I l
China 17.0% 17.8% 4.4% 10.0%

AP 21.1% -8.7% -7.3% 15.0%

ROW 116.4% 0.4%  -19.3% 20.0%

Total 35.0% 2.2% -8.0% 25.0%

NA Europe Japan China AP ROW

June bookings increased +2.2% YOY. Year-over-year orders grew +17.8% in China, followed by an +8.6%
increase in North America. Highlights for the month include sequential growth in all regions, most significantly
in North America (+41.8%), Europe (+54.1%), and ROW (+116.4%). Total world orders grew +2.2% YOY and
+35.0% sequentially as businesses received post-lockdown orders that reflected pent-up-demand.

June 2020 Billings

Year-To-Date Billings by Region

Region Sequential A ()4 YTD 0.0% r r — r
NA 54.1% 10.2% -10.3% 5.0
Europe 35.8% -2.8% -15.4%

Japan 1.3%  -28.7%  -12.5% 10.0% 7
China 28.1%  16.9%  -1.2% 50
AP 31.1% 1.8%  -11.0%

ROW 98.8% 9.4%  -19.2% 20.0%
Total 37.1% 3.9% -10.2% -25.0%

NA Europe Japan China AP ROW

Worldwide connector sales increased sequentially +37.1%, with all regions exhibiting positive month-over-
month sales growth. Year-over-year sales rose +3.9%, with China leading the world, up +16.9%. Bishop
anticipates that June will be the industry’s best month on a sequential basis for this year, as it is unlikely the
world will revert to shutdowns as extreme as those earlier in the year.

Bishop & Associates, Inc. ©2020 July 2020 - 4



)The | > . :
Bishop Report
North America: The following chart displays the year-over-year percentage change in bookings and billings
for the last 18 months. The monthly book-to-bill (BTB) ratio is also displayed.

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

e Sales for the month climbed +10.2% YOY and +41.8% from May. Orders increased +8.6% in June, best
in 18 months.

e The 2Q20 US GDP fell at an annualized rate of 32.9% and fell 9.5% from the previous quarter. Mexico
2Q20 GDP shrunk 17.3% over the previous quarter.

¢ Industrial production fell 10.8% YOY but increased +5.4% sequentially.

¢ Unemployment in the US fell to 11.1% in June from 13.3% in May. The number of unemployed fell by 3.2
million to 17.8 million.

¢ Retail sales in the United States decreased 6.1% in June YOY. Sequentially, retail sales climbed 7.5%.

e InJune 2020, new US auto sales declined 26.9% year-over-year, but were up 5.7% compared to the prior
month.

e The two-week average increase in COVID-19 cases was up 1.9% and deaths increased 35.7%. (World
average cases increased 25.3%, deaths increased 39.3%.) Data as of August 2, 2020. Source:
https://www.statnews.com/feature/coronavirus/covid-19-tracker/

Conclusions

Connector bookings and billings for the month of June outperformed expectations. Bishop forecasts July to
register continued growth. Rising COVID-19 cases in the Midwest, delayed fiscal support to the
unemployed, and PPP extension uncertainty will have a downward pressure on the industry going into the
fall.
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Bishop Report

Europe: The following chart displays the year-over-year percentage change in bookings and billings for the
last 18 months. The monthly book-to-bill ratio is also displayed.

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

YOQY billings declined -2.8%, while orders dropped -5.4% and the book-to-bill ratio was 0.96. Sequentially,
sales increased +54.1%.

Eurozone GDP plunged 12.1% quarter-over-quarter; some of the countries’ GDP figures include:
Germany (-10.0%), ltaly (-12.4%), France (-5.9%), and Spain (-18.5%).

Industrial production contracted 20.9% YOY in May, up 12.4% month-over-month. In Germany, industrial
production was down 19.3% YOY and up 7.8% sequentially.

Retail sales rose 17.8% sequentially as business reopened in May, but fell 5.1% YOY.

Euro area car registrations contracted 38.1% year-on-year in the first half of 2020 and dropped 22.3% in
June.

Business confidence fell to -2.26 points in May, slightly better than the -2.41 recorded the prior month.
The IHS Markit Eurozone Manufacturing PMI rose to 51.1 in July 2020. This is the first expansion in
factory activity since January 2019.

COVID-19 cases in Germany increased 62.8% and deaths declined -1.4% (two-week average change).

Conclusions

While GDP figures for 2Q20 were worse in the EU than in the US, 3Q20 might be the reverse, due to
conditions improving markedly in June and July. Europe will likely result in positive YOY connector sales and
orders in July.

Bishop & Associates, Inc. ©2020 July 2020 - 6
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Japan: The following chart displays the year-over-year percentage change in bookings and billings for the
last 18 months. The monthly book-to-bill ratio is also displayed.

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

e Japan’s book-to-bill ratio rose to 0.96 in June. Bookings and billings both declined in June, -19.8% and
-28.7%, respectively. On a sequential basis, Japan’s sales rose +23.9%.

¢ Industrial production fell 26.3% YOY and 8.9% on a month-over-month basis in May.
e June 2020 retail sales fell 1.2% YOY but rose sequentially 13.1%.
¢ The unemployment rate increased to 2.9% in May 2020, compared to 2.6% in the prior month.

e Exports slumped in June, down 26.2% YOQY. It was the 19" straight month of decline in exports.
Transportation shipments declined 41.1% after falling 60.3% in May. Exports to the US declined 46.6%
and 0.2% to China.

e The manufacturing PMI increased to 42.6 in June versus 37.8 in the previous month. This latest reading
continues the 15-month trend of declining activity in the sector. Business sentiment weakened further in
June.

e COVID-19 cases in Japan increased 146.8% and deaths declined -200.0% (two-week average change).
Conclusions

Japan continues to struggle economically throughout the crisis. Its economy was among the weakest prior to
the outbreak. Despite a mostly successful early containment effort, the region suffered the worst economically

among its peers and COVID-19 cases are rising sharply. Outlook for the connector industry is for a slight
improvement in the third quarter over the prior quarter.

Bishop & Associates, Inc. ©2020 July 2020 - 7



China: The following chart displays the year-over-year percentage change in bookings and billings for the
last 18 months. The monthly book-to-bill ratio is also displayed.

Bishop Report

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

e Sales and orders rose sharply YOY, up +16.9% and +17.8%, respectively. The BTB was 0.90. On a
sequential basis, sales grew +17.0%.

e China’s GDP grew 11.5% in 2Q20 compared to the previous quarter. Year-over-year, GDP rose 2.5%.

¢ Industrial production rose 4.8% YQOY in June, slightly above market consensus of 4.7%. Automotive
production grew 13.4%, electrical machinery climbed 8.7%, computer, communications, and electronic
equipment rose 12.6% YOY.

e Retail sales contracted 1.8% YOY in June. This is the sixth consecutive month of YOY declines. Retail
sales increased 1.34% in June 2020 versus the prior month.

e China’s auto sales in June grew 11.6% YQOY to 2.3 million units. May’s figure was up 14.5%.

e Exports increased 0.5% YOY in June after a 3.3% fall the previous month. June imports grew by 2.7%
after a steep decline of 16.7% in May, compared to a year earlier. China’s trade surplus with the United
States widened $1.9 billion to $27.9 billion in May. (June data to be released on August 5, 2020.)

¢ In China, the two-week change in COVID-19 cases and deaths climbed 489.2% and 700.0%, respectively.
Conclusions

Although currently low, COVID-19’s increasing numbers are a concerning new trend, China has managed to
increase economic output and Bishop anticipates continued connector growth in July.
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Asia Pacific: The following chart displays the year-over-year percentage change in bookings and billings for
the last 18 months. The monthly book-to-bill ratio is also displayed.

Asia Pacific Bookings and Billings
Year-Over-Year Percentage Change
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Asia Pacific Performance

Orders declined -8.7% in June, while sales rose slightly, up +1.8% YQY. The book-to-bill ratio continued
its decline to 0.90. Sequentially, sales grew in June by +21.1%.

India: In April, industrial production contracted 55.5% YOY. It is the steepest decline on record, beating
last month’s record-breaking -18.3%. IHS Markit Manufacturing PMI increased to 47.2 in June, after
registering a 30.8 in May, and a record low of 27.4 in April. India posted a trade surplus of $0.79 billion in
June, the largest on record and first since 2002. June exports fell 12.4% and 2Q20 exports declined 36.7%

YOY. India’s unemployment rate fell to 11.0% in June, a significant improvement over April and May’s
record 23.5%.

South Korea’s GDP dropped 3.3% sequentially in 2Q20. Industrial production contracted 0.5% YOY and
rose 7.2% over the previous month in June. Exports in South Korea fell 10.9% in June from a year earlier.
Sales for automobiles dropped 33.2% and sales of computers and biohealth products jumped 91.5% and
53.0%, respectively. The manufacturing PMI increased slightly to 43.4 in June from 41.3 in May.

India’s two-week change in COVID-19 cases and deaths climbed 25.3% and 39.3%, respectively.

South Korea'’s two-week change in COVID-19 cases and deaths declined -5.0% and -50.0%, respectively.

Conclusions

South Korea’s GDP for 2Q20, while negative in the quarter (-3.3%), was much better than readings over the
same period in the US (-9.5%) and Europe (-12.1%). In August, the connector industry will likely be under
continued pressure in the Asia Pacific region.

Bishop & Associates, Inc. ©2020 July 2020 - 9
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Rest of World: The following chart displays the year-over-year percentage change in bookings_and billings
for the last 18 months. The monthly book-to-bill ratio is also displayed.

ROW Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio
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Rest of World Performance

e Bookings ticked up +0.4% and billings rose +9.4% YOY in June. ROW was the worst-performing region
for the first six months of 2020 (-19.3%). Sequentially, sales in the region grew +116.4%.

e Russia’s industrial production dropped 9.4% YQY in June. Exports fell 35.5% in May, the lowest since
February 2016. Russia’s trade surplus narrowed further to $3.67 billion in April, from $12.46 billion in the
same period in 2019. The inflation rate increased to 3.2% YQOY in June. (Bank of Russia inflation target is
4.0%). The unemployment rate rose to 6.2% in June 2020 from 6.1% the previous month.

e Brazil’s industrial production slumped 21.9% YOY in May and increased 7% over a month earlier. Retail
sales decreased 7.2% in May YOY and increased 13.9% over the previous month. The inflation rate ticked
up to 2.13% in June compared to its lowest historical rate recorded a month earlier at 1.88%. The
manufacturing PMI rose sharply in June to 51.6 from 38.3 in May.

¢ Russia’s two-week change in COVID-19 cases and deaths declined -12.3% and -18.2%, respectively.
e Brazil's two-week change in COVID-19 cases and deaths increased 22.0% and -3.7%, respectively.

Conclusions

The region has had a difficult half-year with sales for the first six months down 19.3%. After April and May’s
dismal connector booking and billing readings, both down nearly 50%, and commaodity prices depressed, the
region has suffered disproportionately. June’s positive bookings and billings, although low, are a standout
improvement. Commaodity prices in June increased, especially in oil and copper as supply chains came back
online. Bishop forecasts continued growth for the region into the late summer.
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2Q20 Connector Industry Results - -

Industry sales decreased -17.2% YQY in 2Q20 to $13,333 million.

The following table shows industry sales by quarter for 2018, 2019, and 2020. Our full year 2020 forecast is
$57,930 million, down -9.7% from prior year.

Connector Industry Quarterly Sales Results
2018, 2019, and 2020

2018 2019 2020

Quarter Actual Actual Forecast
$16,212 $15,890 $15,397
$16,875 $16,097 $13,333

$17,150 $16,475 $14,250
$16,473 $15,707 $14,950

$66,710 $64,169 $57,930
$ Million, Bishop ©2020 Red=Forecast

3Q20 will see modest sequential growth, but the quarter is projected to decline -13.5% YOY.

Sales contraction by region in the second quarter of 2020 can be seen in the following chart.

Connector Sales Performance by Region
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Connector industry sales growth can be seen in the following chart by quarter. The industry has contracted
for six consecutive quarters, after having achieved two and a half years of consecutive growth starting in
3Q2016 to 4Q2018.

Industry Sales by Quarter
YOY Percentage Change
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Currency Impact on Regional Industry Growth

The following currency analysis reflects changes which occurred June 2020; however, the US dollar
weakened against theses currencies in July and August.

The euro and the Chinese yuan continued to decline in value against the US dollar. The Japanese yen rose
0.4% in June. The following table measures the impact for June 2019 versus June 2020 and shows the YTD
results for these three currencies.

Local Currency to One USD
YTD June 2019 versus June 2020

Currency % Change
Euro 0.885436 0.8889 -0.4%
Yuan 6.8995 7.0851 -2.6%

Yen 108.0811 107.6419 0.4%

Europe, China, and Japan account for 60% of world connector sales. 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

June YTD 2020
USD-vs-Local Currencies

Region U.S.$ Local Currency
North America -10.3% -10.3%
Europe -15.4% -13.3%
Japan -12.5% -12.8%
China -1.2% 2.5%
Asia Pacific -11.0% -11.0%
ROW -19.2% -19.2%
World -10.2% -8.8%

The Japanese yen strengthened less than half a percent during the first six months of the year, just barely
impacting sales in this region. Connector sales are 1.4 percentage points higher when stated in local
currencies rather than in US dollars, putting industry performance at -8.8% YTD in June (versus -10.2% YTD
in US dollars).
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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. Korean
won. These regions are listed in the following table.

Local Currency to One USD
June YTD 2019 versus 2020

Currency 2019 2020 % Change
Swiss Franc 0.9996 0.9659 3.5%
S. K. Won 1145.2250 1205.6660 -5.0%
Russian Ruble 65.3218 69.5585 -6.1%
Taiwan Dollar 30.9683 29.9955 3.2%
Indian Rupee 70.0387 74.2217 -5.6%
Singapore Dollar 1.3595 1.3978 -2.7%
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Top 12 Trends

The Evolution of High-Speed Data Transfer

This is the fourth in a series of articles that review leading technology trends that have had a significant

impact on the electronic connector industry.

2000

2010

2020

USB 1.0 @ 1.5Mb/s

USB 3.0 @ 5Gb/s

USB 4 @ up to 40Gb/s

Smartphones as an interface

Blackberry iPhone .

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

Silicon photonics / expanded
beam technology

Many proprietary connectors

Licensed second-sourced
connectors

Rise of open component /
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
backplanes

Multilayer high-performance
laminate backplanes

Orthogonal midplane, cable
backplanes twinax cabling

Chip feature size 90nm

Chip feature size 32nm

Chip feature size 5-10nm

Antenna TV

Cable TV

Streaming TV

3.125 Gb/s NRZ t

o 112 Gb/s PAM4

It has always been about speed. From the earliest days of electronic computing and communications,
engineers have continually pushed the bounds of established technology to increase the bandwidth of the
device. Faster data transfer enables a computer to push ones and zeros more efficiently to solve complex
problems in less time. Communication systems that transfer data more quickly can increase capacity. Few
system designers have ever been satisfied with what a current product features in terms of speed.

Performance of electronic devices is often rated in terms of the number of bits transferred per second. Kilobits
per second became Megabits per second as engineers found ways to switch voltage levels quicker.

=

.
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Single-ended
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“‘High-speed” is a relative term that has
constantly evolved from a few hundred bits
per second to single channels that feature
transfer rates of up to 112Gb/s. Simple DC
connections became transmission lines
where impedance control was essential. As
the difference between the signal levels of a
one and a zero became smaller, induced
noise threatened to corrupt the data. The
industry moved from single-ended signaling
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to differential signaling where the difference in voltage levels between
two conductors cancelled external interference. As speeds increased
further, shielded twisted pair cable became the preferred media. _=
Traditional connectors designed around a standard grid were modified | -
by coupling signal lines in close pairs and adding a shield.

Immense strides in signal conditioning features at the chip level, =
including compensation, equalization, and forward error correction,
enabled engineers to reliably detect high-speed signals in longer
channels. These tools are used to compensate for the negative effects
of crosstalk, reflections, jitter, skew, and simple attenuation. Advanced
channel performance measurement tools and protocols were
introduced, including eye diagrams, scattering parameters (S-parameters), bit error rates, and channel
operating margin, to quantify the ability of a system to perform to specification. Signal integrity engineers
became highly sought-after.

TE Conneclivity

The 10 Gigabit Attachment Unit Interface (XAUI) defined by IEEE 802.3ae pushed the boundary of speed to
deliver 10Gb/s over four differential pairs running at 3.125Gb/s each. The connector industry continued to
refine backplane and 1/O connectors to provide a migration path to ever higher speeds. PCB material was
enhanced with better loss characteristics. The transition between a connector and the PCB was identified
as a significant source of noise, so the size of compliant pins were reduced to minimize the diameter of the
plated through hole. Back drilling the hole reduced reflections. Connector manufacturers published
reference designs for the connector launch footprint. Every millimeter of circuit path length through the
connector was optimized to minimize loss and distortion.

The result was a race to ever higher connector performance ratings. By 2010, manufacturers were promoting
connectors designed to perform at speeds of up to 25Gb/s. At the time, few applications required that level of
performance, but the ability to offer connectors that could satisfy system needs of today, as well as several
generations in the future, was an attractive proposition.

Over the last 10 years, demands for higher

speeds began to bump up against the limits PAMZ2-NRZ
of non-return-to-zero (NRZ) signaling. Pulse-
amplitude modulation
(PAM4) signaling came to the rescue. 00011 Iil'| 1 |i|1 11(00
T i o
P—

Rather than transmitting one bit per cycle,
PAM4 transmits two bits, effectively doubling PAMA4 ——

the bandwidth. This enabled a designer to 1 1 11 N —

. . . . i 0 . =
continue using established design rules and 0 1 01 S —— -
components while greatly increasing the bit 0 0 00 B W

rate. When evaluating high-speed connector t..ironix
performance, it has become important to
determine if the ratings are based on NRZ or PAM4 signaling.

Demand for ever higher bandwidth is being driven by new applications, including high-performance
computing, artificial intelligence, cloud computing, virtual and augmented reality, consumer-generated video,
and the Internet of Things.

Telecom networks and data centers are responding to dramatically increasing traffic flow by upgrading server
performance. Faster channels can address I/O panel congestion, but this can also raise thermal management
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issues. As edge computing increases in popularity, aggregation at the core will demand accelerated
processing speeds.

Emerging standards such as 400GbE provide an evolutionary path to supporting higher bandwidth.

Link Distance 400G Transceiver/Cable Types
= 3 meters (Top of Rack) Direct Attached Cables (DAC)
Active Optical Cables (AOC)
SR8 (Short Reach) Transceivers
= 20 meters (Leaf or End of Row) Active Optical Cables (AQC)
SR8 (Short Reach) Transceivers
= 500 meter (Spine) DR4
= 1000 meter (Core) FR4
z 1TEM LR4
FrolLabs

Coherent optical transponder modules can deliver up to three 400GbE client signals over a single 1.2Tb/s
channel, allowing network operators a smooth transition path from current 100Gb/s to 400Gb/s.

Two years ago, engineers debated the feasibility of 112Gb/s copper channels. Recent industry trade shows
featured multiple demonstrations of channels running 112Gb/s using PAM4 technology. How we get to 200+
Gb/s channels may involve PAMS8 signaling or some yet to be developed breakthrough. Few engineers are
willing to define the absolute limit of their ability to creatively push technology to the next level.

Bishop & Associates, Inc. ©2020 July 2020 - 17



Medical Electronics Market for Interconnect Solutions

Focusing on connectors used in the medical electronics
market, Bishop & Associates Inc. is pleased to announce
the release of their newest research report, Medical
Electronics Market for Interconnect Solutions. This
12-chapter, 472-page report examines electronic
connectors and cable assemblies used in the medical
sector and the equipment these connectors and
assemblies are found on. Also examined are the market
trends, regulations, and requirements to be successful as
an equipment manufacturer and supplier.

A market sector where failure can literally mean the difference between life and death, this report analyzes
electronic packaging characteristics unique to the medical market and the types of connectors and cable
assemblies that are needed to succeed in the medical space.

OEM equipment interconnect needs are analyzed. The connector requirements are shown for major imaging
equipment like CT, MRI, x-ray, and ultrasound equipment. Requirements for monitoring equipment and
cabling is also examined, including opportunities for disposable sensor cable assemblies. Special attention is
given to the environment where medical connectors are used, including cleaning, disinfecting, sterilization,
and rigorous reprocessing techniques used to minimize cross contamination and the spread of bacteria,
viruses, and other potentially harmful infections.

We also look at connectors, cables, and instruments used inside the body, either temporarily during surgery
or exams, or long term in implanted devices. The report takes a close look at trends for endoscopes, surgical
robotics, dental and electrosurgical equipment which use a variety of reusable and disposable connectors.
The latest report also contains a thorough analysis of the Therapeutic market, including a close look at
connectors and cables used for respiratory equipment, such as ventilators used to treat patients with breathing
impairments caused by the Coronavirus. We also provide an in-depth review of defibrillators, AED’s, and
emerging wearable defibrillator products and the connectors and cables needed to support them.

The report discusses the unique materials, manufacturing processes, and interconnect designs that optimize
connectors and cables for medical applications. Included is a comprehensive overview of the top 10 suppliers
of medical connectors and assemblies, examining the strategies of these suppliers, including their approach
to the market, acquisition strategies, and overall direction in the medical market.

In addition to connector suppliers, a detailed discussion of the top 10 medical device companies is included.
In 2019, the medical device market reached $451.6 billion with growth of 5.6% higher than 2018. The market
is very fragmented with the top 10 medical device companies accounting for $189.7 billion, 42% of the medical
device market. Many other medical device companies make up the remaining $262 billion (58%) of the
market.

Overall medical market drivers and trends, as well as political, economic, sociocultural, technological,

environmental, and legal factors are discussed and sales and forecast numbers by region, sub-sector, and
product type are provided for the years 2017 through 2025.
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A sampling of the tables included in this report and the level of numerical detail are shown below.

Total World Medical Connector Sales by Region
2017 through 2025 - With Percent Change and Five-Year CAGR

Percent Percent Percent Percent

2017 2018 Change 2019 Change 2020 Change 2021 Change

North America XXX XXX Y.Y% $XXX Y.Y% XXX Y.Y% XXX Y.Y%
Europe XXX XXX Y.Y% FXXX Y.Y% XXX Y.Y% XXX Y.Y%
Japan XXX XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
China XXX XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Asia Pacific XXX XXX Y.Y% $XXX Y.Y% XXX Y.Y% XXX Y.Y%
ROW XXX XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%

Total World
$ Millions

Percent Percent Percent Percent Five-Year

Change 2023 Change 2024 Change 2025 Change CAGR
North America XXX Y.Y% $XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Europe $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% Y.Y%
Japan $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% Y.Y%
China XXX Y.Y% $XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Asia Pacific $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% XXX Y.Y% Y.Y%
ROW $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% $XX.X Y.Y% Y.Y%

Total World
$ Millions

ROW Medical Connector Sales by Medical Equipment Sub-Sector
2017 through 2025 - With Percent Change and Five-Year CAGR

Percent Percent Percent Percent
Medical Sub-Sector 2018 Change 2019 Change Change 2021 Change
Diagnostic & Imaging Equipment
Theraupeutic Equipment
Other Medical Equipment
Total Medical Equipment

$ Millions
Percent Percent Percent Percent Five-Year
Medical Sub-Sector Change Change Change Change CAGR

Diagnostic & Imaging Equipment

Theraupeutic Equipment

Other Medical Equipment
Total Medical Equipment

$ Millions
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Japanese Medical Connector Sales by Product Type
2017 through 2025
With Percent Change and Five-Year CAGR

Percent Percent Percent Percent
Product Category 2017 2018 Change 2019 Change 2020 Change 2021 Change
PCB XXX $69.6 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Rectangular /O XXX $19.9 Y.Y% $XXX Y.Y% XXX Y.Y% XXX Y.Y%
IC Sockets XXX $3.8 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
RF Coax XXX $18.2 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Circular XXX $19.4 Y.Y% XXX Y.Y% XXX Y. Y% XXX Y.Y%
Telephone/Telecom XXX $0.3 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Fiber Optic XXX $7.2 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Terminal Blocks XXX $2.0 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Heavy Duty XXX $5.8 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Power/High Voltage XXX $3.3 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%
Application Specific XXX $15.6 Y.Y% BXX.X Y.Y% XXX Y.Y% XXX Y.Y%
Other Connectors XXX $2.3 Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y%

$ Millions

Percent Percent Percent Percent Five-Year
Product Category Change 2023 Change 2024 Change 2025 Change CAGR
PCB XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Rectangular /O XXX Y.Y% XXX Y.Y% $XX.X Y.Y% XXX Y.Y% Y.Y%
IC Sockets XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
RF Coax XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Circular XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Telephone/Telecom XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Fiber Optic XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Terminal Blocks XXX Y.Y% BXX.X Y.Y% XXX Y.Y% BXX.X Y.Y% Y.Y%
Heavy Duty XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Power/High Voltage XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Application Specific XXX Y.Y% XXX Y.Y% XXX Y.Y% XXX Y.Y% Y.Y%
Other Connectors XXX Y.Y% BXX.X Y.Y% XXX Y.Y% BXXX Y.Y% Y.Y%

$ Millions
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The following table of contents shows the detail provided in this new report.

Table of Contents

Chapter 1 — Objective, Scope, and Methodology

Objective

Scope

Report Creation Methodology

Market Segments

Diagnostic Imaging & Patient Monitoring Equipment
Therapeutic Equipment

Other Medical Equipment

Exclusions

Definitions

Regional Market Definitions

Chapter 2 — Executive Summary

Medical Market Conditions

Medical Market and Technology Trends
Imaging

Patient Monitoring

Surgical Equipment

Therapeutic Equipment

Interventional Equipment

Consumer Equipment

Medical Connector Market Outlook

Chapter 3 — Political, Economic, Sociocultural,
Technological, Environmental, and Legal Analysis

Pestel Analysis

Political Factors

The Affordable Care Act

Medical Device/Export/Import Imbalance

Ireland Tax Benefits to MedTech Companies

Tariff War with China

Medical Devices Excluded from Chinese Tariffs Include
USMCA Replaces NFTA

Economic Factors

Sociocultural Factors

Determinants of Health

Technological Factors

Wearable Device Technologies and the Internet of Things
(loT)

Connected Health Devices

3D Printing Technology

5G and Atrtificial Intelligence (Al)

Sensor Technology

Automation and Scalability

Additional Medical Device Markets influenced by Innovative
Technologies

Digital Connectivity Technology Influencers and Enablers
Environmental Factors

Corporate Social Responsibility

Reusable Medical Products

Disposable, “Single-Patient-Use” Medical Products
Electronics and Chemicals used in Medical Products
WEEE Compliance

RoHS is a Worldwide Initiative

Legal Factors

Global Medical Market Demographics

Worldwide Population by Country

World Population Clock

Worldwide Ageing Population Trend

Life Expectancy Chart
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Chapter 3 — Political, Economic, Sociocultural,
Technological, Environmental, and Legal Analysis
(continued)

Worldwide Healthcare Spend as Percent of GDP
Medical Market Attractiveness

Medical Market Challenges

The Regulatory Environment

Common Government Regulation — General Process
Framework

United States

European Union

CE Marking

Japan

Australia

Canada

Brazil

Russia

India

China

International Electromechanical Commission (IEC)
Association for the Advancement of Medical Instrumentation
(AAMI)

Chapter 4 — Global Medical Interconnect Solution Sales
Analysis

Global Medical Connector Sales by Region 2017 through
2025F with Percent Change and Five-Year CAGR

Global Medical Connector Sales by Region 2020F versus
2025F

Global Medical Connector Sales by Region 2019 through
2025F

Total World Medical Connector Market Share by Region
2020F

Total World Medical Connector Market Share by Region
2025F

Global Medical Connector Sales for the Diagnostic & Imaging
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR

Global Medical Connector Sales for the Therapeutic
Equipment Sub-Sector 2017 through 2025F with
Percent Change and Five-Year CAGR

Global Medical Connector Sales for the Other Medical
Equipment 2017 through 2025F with Percent Change
and Five-Year CAGR

North American Medical Connector Sales by Medical
Equipment Sub-Sector 2017 through 2025F with
Percent Change and Five-Year CAGR

North  American Medical Connector Sales by Medical
Equipment Sub-Sector 2020F versus 2025F

European Medical Connector Sales by Medical Equipment
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR

European Medical Connector Sales by Medical Equipment
Sub-Sector 2020F versus 2025F

Japanese Medical Connector Sales by Medical Equipment
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR

Japanese Medical Connector Sales by Medical Equipment
Sub-Sector 2020F versus 2025F

Chinese Medical Connector Sales by Medical Equipment
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR
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Chapter 4 — Global Medical Interconnect Solution Sales
Analysis (continued)

Chinese Medical Connector Sales by Medical Equipment
Sub-Sector 2020F versus 2025F

Asia Pacific Medical Connector Sales by Medical Equipment
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR

Asia Pacific Medical Connector Sales by Medical Equipment
Sub-Sector 2020F versus 2025F

ROW Medical Connector Sales by Medical Equipment Sub-
Sector 2017 through 2025F with Percent Change and
Five-Year CAGR

ROW Medical Connector Sales by Medical Equipment Sub-
Sector 2020F versus 2025F

Total World Medical Connector Sales by Medical Equipment
Sub-Sector 2017 through 2025F with Percent Change
and Five-Year CAGR

Total World Medical Connector Sales by Medical Equipment
Sub-Sector 2020F versus 2025F

North American Medical Connector Sales by Product Type
2017 through 2025F with Percent Change and Five-
Year CAGR

North American Medical Connector Sales 2019 through
2025F

North American Medical Connector Sales by Product Type
2020F versus 2025F

European Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

European Medical Connector Sales 2019 through 2025F

European Medical Connector Sales by Product Type 2020F
versus 2025F

Japanese Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

Japanese Medical Connector Sales 2019 through 2025F

Japanese Medical Connector Sales by Product Type 2020F
versus 2025F

Chinese Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

Chinese Medical Connector Sales 2019 through 2025F

Chinese Medical Connector Sales by Product Type 2020F
versus 2025F

Asia Pacific Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

Asia Pacific Medical Connector Sales 2019 through 2025F

Asia Pacific Medical Connector Sales by Product Type 2020F
versus 2025F

ROW Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

ROW Medical Connector Sales 2019 through 2025F

ROW Medical Connector Sales by Product Type 2020F
versus 2025F

Total World Medical Connector Sales by Product Type 2017
through 2025F with Percent Change and Five-Year
CAGR

Total World Medical Connector Sales 2019 through 2025F

Total World Medical Connector Sales by Product Type 2020F
versus 2025F

Chapter 5 — Diagnostic Market Analysis

Diagnostic Imaging Market Analysis
Diagnostic Ultrasound Imaging

Market Factors

Market Expansion

Technology Factors

Key Players

Ultrasound Image Quality and Clarity Evolves
The Evolutions of Portable Ultrasound Devices
Ultrasound Transducer Technology Evolves
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Chapter 5 — Diagnostic Market Analysis (continued)

Ultrasound Transducer Technology

Ultrasound Connector Technology

Magnetic Resonance and Computed Tomography
Equipment

Market Factors

Technology Factors

Key Players

Computerized Tomography Imaging Equipment

Computed Tomography Imaging Equipment

Market Factors

Technology Factors

Key Players

X-Ray and Digital X-Ray Imaging Equipment

Market Factors

Technology Factors

Key Players

Digital X-Ray for Intraoral Dental Applications

Veterinary Portable Digital X-Ray Applications

Chapter 6 — Patient Monitoring Market Analysis

Vital Signs Equipment Market
Electrocardiograph (ECG)

Market Factors

Technology Factors

Key Players

Disposable, Single-Patient-Use ECG Cables and Lead Wires
Blood Pressure Monitoring Market

Market Factors

Technology Factors

Key Players

Non-Invasive Blood Pressure (NIBP) Monitoring
Continuous Non-Invasive Blood Pressure (cNIBP)
Invasive Blood Pressure (IBP) Monitoring
Diagnostic ECG Equipment Market

Market Factors

Technology Factors

Key Players

Diagnostic Resting ECG for Clinical Workflow
Stress Testing ECG

Holter ECG

Pocket ECG

Pulse Oximetry (SpO_) Market

Market Factors

Technological Factors

Key Players

Brain Monitoring Equipment Market

Market Factors

Technology Factors

Key Players

ECG Sleep Disorders

EEG Leads

Chapter 7 — Therapeutic Equipment Market Analysis

Electrophysiology

Market Factors

Technology Factors

Key Players

External Defibrillation Equipment

Market Factors

Technology Factors

Key Players

Public Sector and Home Health Automated External
Defibrillators

Wearable External Defibrillator

Implantable Cardioverter Defibrillator (ICD) and Pacemaker
Equipment

Market Factors

Technology Factors

Key Players

Respiratory Therapeutic Equipment

Market Factors
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Chapter 7 — Therapeutic Equipment Market Analysis
(cont.)

Technology Factors

Key Players

Additional Players

New Entrants

New Ventilator Entrants — US Market Leading Automakers
Ventilator Connector Content

Continuous Positive Airway Pressure (CPAP) Equipment
Market Factors

Technology Factors

Nebulizers

Humidifiers

Chapter 8 — Surgical Equipment Market Analysis

Endoscopy Equipment Market
Market Factors

Technology Factors

Key Players

Surgical Robotic and Computer-Assisted Surgery Equipment
Market

Market Factors

Technology Factors

Key Players

Dental Equipment Market

Market Factors

Technology Factors

Key Players

Electrosurgical Equipment Market
Market Factors

Technology Factors

Key Players

Surgical Laser Equipment Market
Market Factors

Technology Factors

Key Players

Chapter 9 — Other Medical Equipment Market Analysis

Audiology (Hearing Aid) Equipment Market
Market Factors

Technology Factors

Key Players

Patient Mobility Systems Market
Market Factors

Technology Factors

Diabetes Care Equipment Market
Market Factors

Technology Factors

Key Players

Temperature Monitoring

Market Factors

Technology Factors

Key Players

Chapter 10 — Medical Product Design and Manufacturing
Considerations, Sourcing Trends, and Supply Chain
Analysis

Product Requirements Document (PRD)
Marketing Requirements Document (MRD)
Validation and Verification (V&V)
Application

Environmental

Design

Standard, Iteration, or Custom

Materials

Connector Mating System

Electrical

Mechanical

Safety and Efficacy

Regulatory Requirements

Industry Standards
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Chapter 10 — Medical Product Design and Manufacturing
Considerations......... (cont.)

Lead-time

Cost

Inside-the-Box Connectors

Medical Product Manufacturing Considerations

Medical Manufacturing Mindset

Patience

Proximity

Site Visits

Manufacturing Location

ISO 13485 Medical Certification

Clean Room Manufacturing

Medical Product Outsourcing Trends

Medical Product Outsourcing Trends Impacting Connector
and Cable Decision

Medical Product Outsourcing Trends

Medical Connector Technology Trends Provide Positive
Market Impacts

Connector Supply Chain Analysis

ODM Market Dynamics

Medical Connector and Cable Assembly Cost Drivers

Medical Connector and Cable Assembly — Cost Model A

Medical Connector and Cable Assembly — Cost Model B

Medical Connector and Cable Assembly — Cost Model C

Switching Cost Considerations

Switching Cost Models

Some Factors Impacting Gross Margins

Outside-the-Box Medical Connectors and Cable Assemblies

Inside-the-Box Medical Connectors and Cable Assemblies

Important Criteria for Decision Makers

Importance of Being on the “Approved Vendor List”

Chapter 11 — Medical Interconnect Solutions Companies

The Top 10 Worldwide Medical Connector Suppliers - Sales

Global Top 10 Medical Connector Suppliers - 2018 Medical
Connector Sales & Market Share

Molex

Molex — Connector Sales by Market Segment

Molex Worldwide Rank, Sales, and Market Share by Market
Segment

Molex — Connector Sales by Product

Molex Worldwide Rank, Sales, and Market Share by Product
Type

TE Connectivity

TE Connectivity — Connector Sales by Market Segment

TE Connectivity Worldwide Rank, Sales, and Market Share by
Market Segment

TE Connectivity — Connector Sales by Product Type

TE Connectivity Worldwide Rank, Sales, and Market Share by
Product Type

Amphenol

Amphenol — Connector Sales by Market Segment

Amphenol Worldwide Rank, Sales, and Market Share by
Market Segment

Amphenol — Connector Sales by Product Type

Amphenol Worldwide Rank, Sales, and Market Share by
Product Type

Luxshare

Luxshare — Connector Sales by Market Segment

Luxshare Worldwide Rank, Sales, and Market Share by
Market Segment

Luxshare — Connector Sales by Product Type

Luxshare Worldwide Rank, Sales, and Market Share by
Product Type

LEMO

LEMO — Connector Sales by Market Segment

LEMO Worldwide Rank, Sales, and Market Share by Market
Segment

LEMO — Connector Sales by Product Type

LEMO Worldwide Rank, Sales, and Market Share by Product

Type
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Chapter 11 — Medical Interconnect Solutions Companies
(continued)

Samtec

Samtec — Connector Sales by Market Segment

Samtec Worldwide Rank, Sales, and Market Share by Market
Segment

Samtec — Connector Sales by Product Type

Samtec Worldwide Rank, Sales, and Market Share by
Product Type

ept GmbH

ept GmbH — Connector Sales by Market Segment

ept GmbH Worldwide Rank, Sales, and Market Share by
Market Segment

ept GmbH — Connector Sales by Product Type

ept GmbH Worldwide Rank, Sales, and Market Share by
Product Type

Fujikura/DDK

Fujikura/DDK — Connector Sales by Market Segment

Fujikura/DDK Worldwide Rank, Sales, and Market Share by
Market Segment

Fujikura/DDK — Connector Sales by Product Type

Fujikura/DDK Worldwide Rank, Sales, and Market Share by
Product Type

obU

ODU - Connector Sales by Market Segment

ODU Worldwide Rank, Sales, and Market Share by Market
Segment

ODU - Connector Sales by Product Type

ODU Worldwide Rank, Sales, and Market Share by Product
Type

Radiall

Radiall — Connector Sales by Market Segment

Radiall Worldwide Rank, Sales, and Market Share by Market
Segment

Radiall Worldwide Rank, Sales, and Market Share by Product Type

Radiall — Connector Sales by Product Type

Radiall Worldwide Rank, Sales, and Market Share by Product

Type

Bishop & Associates, Inc. ©2020

Chapter 12 — Top 10 Medical Device Companies

The Top 10 Worldwide Medical Device Companies — Sales
2019 to 2019

Global Top 10 Medical Device Companies 2017 to 2019
Sales, Growth and Market Share

Top 10 Medical Device Companies Markets Served

Global Top 10 Medical Device Companies 2019 Sales and
Markets Served

Medtronic

Johnson & Johnson

Philips

Abbott

GE Healthcare

Becton Dickinson

Siemens Healthineers

Stryker

Roche

Boston Scientific

Appendix

The Top 30 Worldwide Medical Connector Suppliers

Global Top 30 Medical Connector Suppliers by Sales with
Market Share

Top 15 Medical Device Market Segments — 2017 and 2024
Sales and CAGR

Global Top 15 Medical Device Market Segments 2017 and
2024 Sales, Seven-Year CAGR and Market Share

Top 10 Medical Device Company Sales Projection

The Top 10 Worldwide Medical Device Companies — Sales
2017 and 2024

Global Top 10 Medical Device Companies 2017 to 2019 Sales
and 2024 with Seven-Year CAGR
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