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Auto Semi market tracker - pricing is
gaining further momentum

Auto Semis pricing has potential to increase going forward due to low key
component inventories and strong competition for capacity from Al datacenter

Inourlast Auto Semis update from April (here), we pointed out an improving pricing
environment for Auto Semis for the first time in over three years. \We saw this as
driven by: 1) reduced inventories of key Auto Semis across supply chains, 2) spill-
over effects from Al-driven chip demand in categories like mid-voltage power
MOSFETs butalso memory (including specialized memory such as NOR Flash), and
3) continued strong content growth driven by SDVs (for high-end MCUs and
Ethernet components, in particular). The above-mentioned areas, as well as analog
components, remain the key drivers of a better pricing environment, in our view,
while the situation for higher-voltage power semis for xEV drivetrains remains on
the other end of the spectrum but is also set to improve into 2027 with demand
drivers from Al datacenter accelerating from next year out to 2030 (SSCBs, SSTs
and 800V architecture more broadly, as discussed here), Overall, we believe Auto
Semis pricing is gaining further momentum on the back of the aforementioned
drivers and despite a mixed Automotive end market. Our industry conversations
indicate only low-single-digit price declines this year (vs. normal low- to mid-single-
digit), but with scope for price increases (even on company Auto Semi portfolio
levels and not just individual components) as we go into next year. Paired with
ongoing strong content growth from SDV, ADAS and to some extent xEVs
(especiallyin Europe), we believe the Auto Semis market canreturnto >10% growth
this year and build further momentum in '27. Given margins for many players in this
market remain somewhat depressed this year, we continue to see strong operating
leverage ahead from better capacity utilization (helped by capacity reallocation
towards Al), as well as pricing and we remain positive on the broader space,
especially names with a strong Al story and potential to grow into existing capacity/
cleanroom space. Our top picks are Infineon, NXP, onsemi and STMicro.

From destocking to restocking as allocation fears are resurfacing

We believe general component and Auto semi destocking across the supply chain
has largely played out in recent quarters. Our inventory analysis of the tier 1 auto
supply chain shows a slight increase in $ inventory value sequentially in Q1/26 and
inventory as a percentage of salesin Q1/26 increased to 12.2% (vs. ~12% in Q4/25).
Ourindustry conversations point to a desire by tier 1sand OEMs to rebuild strategic
inventory in certain areas with some industry discussions raising fears over
allocation and "golden screw" key component shortages ahead again given the
strong demand from Al datacenter for semis capacity.
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From destocking to restocking into Q2 and H2/26

Looking back at the recent near-term picture and relative performance in Q1 (in US
dollar terms), Auto semi players saw a revenue increase of +1% g/q, on fairly lean
inventory conditions, partly offset by other macro factors. On y/y basis, the
acceleration stood at +11%, back in-line with the five-year average growth
trendline. Dynamics by companies are interesting in hindsight with industry
bellwethers such as Qualcomm (+20% g/q), Analog Devices (+8% g/q) and Renesas
(+4% g/q) seeing strong growth while Infineon (+1% q/q), Texas Instruments (flat
a/q), onsemi (flat g/q) and Rohm (flat g/q) showed flat to modest growth. STMicro
(-9% qg/q) and NXP (-5% g/q) witnessed a sequential decline in revenue growth.
Among smaller companies, Lattice Semi (+35% q/q), Mobileye (+25% q/q),
Ambarella (+13% qg/q) saw strong growth, while EImos (-10% g/q), Melexis (-6%
a/q) and Nvidia (-5% q/q) saw a sequential decline. For Q2/26e, our bottom-up
model suggests +5% revenue growth sequentially, well above the five-year average
performance (+3% g/q), implying the beginning of a restocking cycle that should
last into H2, in our view.
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Figure 1: Auto Semi sales growth for CY24/25/26e Figure 2: Auto Semi market growth (2011-2026e)
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Auto Semi revenues up 11% y/y in Q1/26; ~11% y/y growth expected for
Q2/26e

Figure 5: Q1/26 +1% q/q (+11% yly), coming out of a trough
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Figure 6: Tier-1 Auto Semi players | Figure 7: Tier-2 Auto Semi players
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Long-term content-driven growth story remains intact,
cyclical bottom behind us

| Figure 8: Auto Semi vendors management commentary
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Management commentary on automotive business

"So if we look at what we think at the midpoint of the guide, what we expect to see in FQ3 (June ending) is continued above-
seasonal growth across industrial, automotive and communication...So from an industrial and automotive perspective, we'd expect
to grow sort of mid to high single-digits sequentially. " "Now, on the inventory build-up question, we're not seeing that yet, right?
After the digestion, which we talked about, particularly in BMS, we feel like automotive customers are fairly lean on inventory, at
least the ones we talk to and which is very supportive of our growth expectation going forward."

"Generally speaking, the near-term outlook for the automotive market remains relatively muted. In its April update, market
researchers S&P Global revised down its light vehicle production numbers for 2026. They are now more or less in line with our view.
As you know, what matters more than car units is structural content growth. Here, we see the adoption of software-defined vehicles
accelerating. Also, the trend towards E-mobility is intact. However, xEV penetration is progressing more slowly than predicted." "we
expect revenues of around EUR4.1bn for our fiscal third quarter, corresponding to 8% growth quarter-over-quarter. By segment, for
ATV (automotive), a slight revenue growth is predicted." "For the full year 2026 fiscal year, we now expect revenues to be
significantly up compared to the previous fiscal year, translating into a level of EUR16bn...ATV should see slight revenue growth,
driven by its broad product portfolio and the early adoption of software-defined vehicles burdened by the decrease of the high
voltage drivetrain business."

"One quarter ago, actually, two months ago, we have indeed mentioned that our customer has informed us that the second half of
the year will be better than the first half. And | would say this is indeed confirmed in the order intake. We see clearly order intake
improving week after week, day after day." "We are seeing increased opportunities in ADAS as the industry continues its structural
shift towards steer-by-wire and break-by-wire architecture."

"Our outlook is better than we anticipated 90 days ago. We are guiding second quarter revenue to $3.45bn, up 18% year-over-year,
and up 8% sequentially. This sequential growth represents an acceleration of our company's specific drivers . Automotive is expected
to be up in the low-double digit percent range year-on-year, and up in the high-single digit range sequentially." " our auto business
NXP is performing well. You can see from the front, in Q1, it grew 10% after you account for the sensor business. And Q2 guidance
implies a high-teens year-over-year growth on the same basis. So, you can see that clearly the momentum is improving. And so,
that tells you already that this is not necessarily a story about unit growth. This is a story about the transformation, the architecture
transformation that is driving content growth. "

"So, automotive in Q2/26, we think it will be roughly flat. So, as | said, we think we're shipping to natural demand. We haven't seen
the full recovery or the replenishment cycle in automotive yet. If that were to happen later in the year, that's going to be a good
thing. But right now in Q2/26, we're looking at flat." "I talked about China specifically, given you brought it up. Q1 is seasonally
down. The number of passenger vehicle was down 6%. Our revenue was actually up. Therefore, that tells you it is a content story. In
certain areas, it is a share gain story as well. So, we are both gaining share, but also gaining more and more content."

"Automotive design momentum progressed with various OEM and Tier 1 ecosystems. We had design wins across electric, hybrid,
and traditional vehicles spanning onboard chargers, DC-DC converters, powertrain active suspension, and vehicle control
electronics." "Well, then what will be, again, positive on the year 2026, looking at the current dynamic in terms of growth? Well, in
automotive, we confirm that '26 will be a growth for ADAS, for sensor, of course, and also with the boost of the acquisition of
MEMS from NXP and for silicon carbide."

"I want to see automotive and see how it develops in Q2. It's too soon to call it. | will remind us, though, that during the COVID cycle,
even automotive was the last to join in, also the last to peak, right? So, I'm not surprised by the behavior of this market. | will say
that secular growth in automotive continues for the foreseeable future, and that is my encouragement. We are seeing cars adding
features, we are seeing more content added to vehicles across the powertrains, whether it's BEV or ICE or the hybrids."
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| Figure 9: Recent commentary from our Automotive research team

Recent Auto production datapoints (DB Commentary) DB research report title ate of Publicati

May 26: Another gain despite the calendar impact: Posting a gain for the forth consecutive month this year, May registrations came in just over European Registrations: May 2026: Another 9-Jun-26
1.0mn units, +3% yly in W. Europe off a weak base. The overall numbers were adversely impacted by 1-2 less working days in all the countries. \With  gain despite the calendar impact

the switch to NEV powertrains outweighing the decline in demand for traditional ICE vehicles, the structural change in the market seems to be a

permanent shift by now. So far the quarter is trending with volumes up by 5% y/y and ytd volumes have reached around 5.2mn units, +5%

Taking into account the prevailing trends in the region, we have slightly upped the estimates for UK and Italy while downgraded our estimate for the European Registrations: May 2026: Another 9-Jun-26
smaller markets. Thus, for 2026, we now estimate Auto demand to see a gain of 2% y/y to reach just under 12.0mn, although the outlook remains gain despite the calendar impact
rather murky given the continuation of the Middle Eastern conflict that is impacting the energy markets and resulting inflation spikes.

BEV regs up 50% yly in May, electrification regs (BEV+PHEV) outperform the market by 34ppt: Building on a strong start to the year, the EU5 European Automotive: Kickstarting 11-Jun-26
region continued to show solid momentum in car electrification in May. Electrified cars (BEV+PHEV) rose 37% yly in volume, clearly outperforming the  electrification — May 2026: BEV-led

broader market, where registrations increased 3% yly, implying an outperformance of 34ppt. BEV registrations climbed 50% y/y, liting BEV penetration outperformance

to 21%, while PHEV volumes increased 19% yly, taking PHEV share to 11%.In the first five months of 2026, electrified car sales grew 38% y/y, versus

¢.5% growth in the wider EU5 car market, resulting in a 7ppt increase in electrified market share to 30%.

dbA P Cli i Ci : In the conference, we hosted a broad set of companies within our European Automotive Auto Weekly: That was the week 29-May-26
coverage as well. Overall, the messaging from the OEMs was in line with previous communication. Europe remains constructive with new models
supporting the momentum. The US is solid with tariffs impacting the imported vehicles. China, however, stays muted with no signs of improvement.

US Autos: June Sales Review - US Auto sales in June were stronger than expectations, running at a SAAR of ~16.7m, stronger than our 16.3m US Autos: June Sales Review 2-Jul-26
estimate and well above the prior year at ~15.6m units. Absolute sales were ~1.379m units, down from May's ~1.480m units but higher than June

2025's ~1.275m. As part of our ongoing build-out, our production file now includes days of inventory by vehicle segment. In our preview, we raised our

2026 anticipated SAAR to 16.0m units, which is relatively in line with most OEM estimates. While this month's sales came in stronger than our preview,

we maintain our full year outlook as well as our 16.1m SAAR in 2027.

Source : Deutsche Bank
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Q1/26 Auto Semi revenue performance

| Figure 10: Q1/26 Auto Semi revenue growth g/q

Figure 11: Q1/26 Auto Semi revenue growth y/y (USD)
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Figure 12: Q1/26 Auto g/q growth (in reported currency)

| Figure 13: Q1/26 Auto y/y growth (in reported currency)
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Figure 14: Auto Semis average quarterly sales (LTM; USD) Figure 15: Auto Semis average quarterly sales LTM (y/y
growth in USD terms)
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Figure 16: Global Auto Semi revenues vs SAAR - destocking headwinds subsiding into 2026
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So who has gained share over time?

..and Mobileye trends are remaining volatile

| Figure 17: Renesas is underperforming ... | Figure 18
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Auto Semis sales exposure and market share by product

| Figure 19: Total Auto Semi market (including non-listed companies)
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Figure 20: Automotive Semiconductor supplier share
(Market Size: ~$68.4b in FY24)
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Deutsche Bank

Figure 21: Automotive Semiconductor supplier share
(Market Size: ~$74.4b in FY25)
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Figure 22: Automotive as percentage of total sales (Q1/26)
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Figure 23: Infineon Auto revenue split by products
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Figure 24: STM Auto revenue split by products
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Figure 25: Market share in Auto power semis
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| Figure 26: Market share in Auto sensors
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Figure 27: Market share in Auto microcontrollers
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| Figure 28: Auto radar market share*
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Figure 29: Auto (non-power) Analog market share
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Figure 31: Auto SoC market share | Figure 32: Auto Logic ICs market share
Others, 11% NXP. 18% AMD, 20%

Nvidia, 6%

Renesas, 18%
Qualcomm,
25%

Intel, 22%

Source : Company data, Deutsche Bank (2025)

Others, 26%

onsemi, 7%!

Rohm, 8%

Bosch, 14%

Source : Company data, Deutsche Bank (2025)

STMicro, 25%

Figure 33: Auto DSP market share
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Figure 34: End-market exposure of the Automotive Semiconductor suppliers

Company Major automotive semiconductor products/End market area
Infineon*** Number 1 in Power Semis, Assistance & Safety Systems, Comfort & Body, Security, Connectivity, Microcontrollers and high-performance memory
NXP Car access & immobilizers, In-vehicle networking, Car entertainment, ADAS, ABS, Gateways, Battery Management, Automotive Lighting, Sensors, Telematics, Transmission/throttle

control
STMicroelectronics Infotainment & Connectivity, Auto Microcontrollers, ADAS, Sensors, Power drive, SiC devices, Body, Chassis & Safety
Renesas Number 1 in Microcontrollers, also present in powertrain, safety, chassis & safety,Camera Video signal processing, Power systems
Texas Instruments Infotainment & Cluster, ADAS, Passive Safety, Hybrid, electric & powertrain systems, Body electronics & lighting
onsemi Powertrain, Power Management, In-Vehicle Networking, Infotainment, ADAS, Al, Sensors, LED Lighting
Rohm High exposure to audio/infotainment, also HVAC control, body, electronic power steering, battery management/charging
Analog Devices** ADAS, Infotainment, Powertrain, Body and Chassis & Safety; LED Lighting, Smart Key, Infotainment, Sensors, High-Integration Power, EV battery
Mobileye Advanced Driver Assistance Systems (ADAS)
Nvidia Infotainment and navigation, ADAS, Rear seat entertainment, Digital instrument clusters
Melexis Actuators, Analog and digital semiconductors, Sensors, Smart motor drivers
Elmos Sensors, Motor control, Embedded systems
Ambarella Video recorders, in-cabin and driver monitoring cameras, electronic mirrors, around view monitoring and front camera advanced driving assistance systems

Monolithic Power
Lattice Semi

Qualcomm

Source : Company data, Deutsche Bank; ***Infineon acquired Cypress during Q2/20; ** ADI acquired Maxim during CQ3/21

Infotainment, digital cockpits and connectivity applications
Low power FGPAs for ADAS, safety, infotainment, and quality/reliability applications

Advanced driver assistance and automated driving (ADAS/AD), connectivity, digital cockpit

Automotive Semi content the major driver of industry
growth

| Figure 35: ICE semi content (in USD) reaching ~$750 in 2025
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Source : Company data (Infineon based on S&P Global dataset; Deutsche Bank
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Figure 36: Semiconductor content per car ($) — drivetrain power semis content
in EV/IPHEV is substantially above ICE
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Source : Company data (Infineon based on S&P Global dataset), Deutsche Bank

Figure 37: ADAS semi content per level of automation (in $)
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Source : Company data (Infineon based on Techlnsights), Deutsche Bank |

Figure 38: Sales of cars equipped with ADAS (L1 or Figure 39: ADAS and SDV seeing strong increase in
higher) to almost double by 2030 penetration till 2030
80 ~ 60% 55%
2x 69 55%
70 50%
— 60 ~40%
c 50 40%
g 40 37 s0% ~30%
E 30 20%
220 ’
10 -9 10% %
0 [
0%
2010 2020 2030E 2025 2030

W Sales of cars equipped with ADAS (L1 or higher) m Share of vehicles with assisted and automated driving

Share of vehicles with mixed domain/zonal architecture

tsche Bank Source : Company data, Deutsche Bank
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Figure 40: Auto MCU market is likely to see strong growth
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Source : Infineon, company data, Deutsche Bank
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Auto Semi supplier CapEx expected to normalize in
2025/26e

| Figure 41: Top 7 Auto Semi CapEx has peaked in 2023... Figure 42: ...and so has relative CapEx intensity
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Renesas is estimated excluding CapEx for fire response

Renesas is estimated excluding CapEx for fire response

Source : Company data, Deutsche Bank estimates & Bloomberg Finance LP; * FY21 underlying CapEx for ‘ Source : Company data, Deutsche Bank estimates & Bloomberg Finance LP; * FY21 underlying CapEx for

Automotive end market - mixed trends in BEVs with Europe
strong

The global EV market presents a differentiated landscape across key regions. In
Western Europe, while overall car market registrations grew ~3% y/y in May (~8%
yly in April), BEV and PHEV registrations demonstrated robust growth of 50% y/y
and 11% vyly, respectively. The EU5 electrified car market (BEV+PHEV) held onto a
firm footing in May registering 37% y/y growth, resulting in overall electrification
market share of ~32%, suggesting EV adoption is a key driver supporting the
European auto market and a major driver of Auto semis growth here. On a ytd basis,
EV sales grew ~38% yly as compared to ~5% y/y growth in EU5 car market,
resulting into overall market share of ~30%.

The US automotive market performed stronger than expectations in Jun'26,
running at a SAAR of 16.7m, stronger than prior-year SAAR of ~15.6m. out to the
rest of 2026, we raised our 2026 anticipated SAAR to 16.0m, which is relatively in-
line with most OEM estimates. For 2027, we maintain our full-year outlook at 16.1m
SAAR. According to Omdia, US EVs (BEV + PHEV) witnessed a 21% decline in
May'26 and registered as market share of ~7% (vs. 9% in May'25).

In May 2026, the Chinese passenger car market saw a subdued performance, with
retail sales down by 22% yly, reaching 1.51m, while increasing by 9% m/m,
according to China Passenger Car Association (CPCA). NEV passenger vehicle
salesin Chinareached 950k, down 7.5%vy/y in May 2026. The market share of NEVs
reached ~63%, implying decent momentum for electric vehicles (link).

Deutsche Bank AG
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State of the EV market

| Figure 43: EV sales break-up by regions (2025e)
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Europe (incl
UK), 18%

China, 64%

Source : Bloomberg Finance LP

Figure 44:BYD is underperforming in China
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Figure 45: Still expect China EV growth in '26
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Figure 46: China EV growth recovering from bottom in
Feb'26
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Figure 47: European EV momentum remains strong
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Figure 48: US EV momentum dropping after subsidy cuts
in October but recovered recently
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Global EV sales volume statistics and forecast (units)

| Figure 49: Global EV sales | Figure 50: US EV sales
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Figure 51: Europe (incl. UK) EV sales | Figure 52: China EV sales
8,000,000 180% 18,000,000 180%
7,000,000 160% 16,000,000 160%
140% 140%
6,000,000 14,000,000
1209 120%
0% 12,000,000 :
5,000,000 100% 100%
10,000,000
4,000,000 80% 80%
8,000,000
9 9
3,000,000 60% 60%
6,000,000
40% 40%
2,000,000
20% 4,000,000 20%
1,000,000 I I I I I I I I 0% 2,000,000 I I I I I 0%
o m =m H | I I -20% - = = l . l 220%
mw o N ® o O o N oM oY oW oW oW oW oW ow n e N ® o O o N oM Y W oW ow oW ow ow
§ 8§88 &8&8s8 g8 88858338 ¢8 § 888888 g8 885388 s
2 R R & /& R 2 & 8 R R R
m Europe incl UK y/y growth mm China y/y growth
Source : Bloomberg Finance LP | Source : Bloomberg Finance LP
Figure 53: Japan, S/Korea, Australia EV sales | Figure 54: Rest of the World EV sales
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Auto production and demand trends

Figure 55: Europe SAAR on a monthly basis (Jan 18 — May' 26) and FY
estimates

Source : Deutsche Bank, LMC Automotive

Figure 56: Europe SAAR on a quarterly basis (Q1/09 — Q1/26) — in m units
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Source : Deutsche Bank, LMC Automotive

Figure 57: European car sales outperformed production in Q1/26
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Figure 58: US sales and production both declined in Q1/26 and Q4/25
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| Figure 59: China car production and sales softened in Q1/26
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Auto supplier inventories are moderating

Figure 60: Auto Tier 1 inventories/sales are moderating Figure 61: Auto Tier 1 inventories (aggregated and indexed
in Q1/08) also declined from peak
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DB global car production forecast: Auto production is
expected to remain largely flat in 2026e, but make a mild
recovery in 2027e
| Figure 62: Global car production trends 2015-27e
Regions 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026E 2027E
North America 17,496 17,824 17,065 16,959 16,314 13,024 13,047 14,298 15,643 15,553 15,267 14,939 15,443
Europe 20,935 21,537 22,210 21,991 21,155 16,571 15,891 15,829 17,970 17,175 17,031 16,905 17,239
China 24,023 27,370 28,012 26,851 24,665 23,588 24,843 26,403 29,043 30,087 33,095 32,713 32,803
Japan/Korea 13,266 12,914 13,264 13,204 13,107 11,200 10,878 11,110 12,803 11,976 12,071 11,904 11,570
South Asia 7,079 8415 8,695 9,188 8427 6,190 7,885 9,614 9,772 9,583 10,101 10,583 11,106
South America 3,073 2,741 3,287 3,432 3,272 2,246 2,608 2,824 2,913 2,962 3,056 3,205 3,343
Other 1,965 2,308 2,579 2,579 2,010 1,782 2,053 2,242 2,291 2,239 2,425 2,319 2,586
Global 88,737 93109 95112 94,204 88,951 74,600 77,204 82320 90,435 89,577 93,045 92,567 94,089
YIY %
North America 3% 2% -4% -1% -4% -20% 0% 10% 9% -1% -2% -2% 3%
Europe 4% 3% 3% 1% 4% -22% 4% 0% 14% 4% 1% 1% 2%
China 5% 14% 2% -4% -8% -4% 5% 6% 10% 4% 10% -1% 0%
Japan/Korea -3% -3% 3% 0% -1% -15% -3% 2% 15% -6% 1% -1% -3%
South Asia 3% 5% 3% 6% -8% -27% 21% 22% 2% -2% 5% 5% 5%
South America -20% 1% 20% 4% 5% -31% 16% 8% 3% 2% 3% 5% 4%
Other 1% 17% 12% 0% -22% -11% 15% 9% 2% -2% 8% -4% 12%
Global 1.6% 4.9% 2.2% -1.0% -5.6% -16.1% 3.5% 6.6% 9.9% -0.9% 3.9% -0.5% 1.6%

Source : Deutsche Bank Estimates, IHS Automotive
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DB global car demand forecast - expecting some growth

| Figure 63: Global demand trends (2013-27¢e): expecting ~2% growth in 2026e

(units '000) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025E 2026E 2027E
Europe 17829 18149 18752 19664 20429 20379 20737 16575 16747 14815 17754 18362 18522 18771 19138
YIY % -2% 2% 3% 5% 4% 0% 2% -20% 1% -12% 20% 3% 1% 1% 2%
N.America 17,315 18,342 19,344 19,488 19,233 19,227 18,900 16,048 16,611 15,401 17,246 17,622 18,103 18,044 18,108
Y/Y % 7% 6% 5% 1% -1% 0% -2% -15% 4% -7% 12% 2% 3% 0% 0%
China 21875 23630 24893 28021 28608 27748 25500 24450 25490 27097 25681 26146 27685 28064 26909
YIY % 14% 8% 5% 13% 2% -3% -8% -4% 4% 6% -5% 2% 6% 1% -4%
Japan & Korea 6,759 7,061 6,799 6,688 6,916 6,978 6,879 6,395 6,089 5,822 6,457 6,015 6,227 6,400 6,346
Y/Y % 0% 4% -4% -2% 3% 1% -1% -7% -5% -4% 11% -7% 4% 3% -1%
South America (Brazil + Argentina) 4494 3979 3085 2672 3030 3248 3106 2280 2335 2339 2603 2893 3114 3269 3452
YIY % 1% -11% -22% -13% 13% 7% -4% -27% 2% 0% 11% 11% 8% 5% 6%
Others 16,148 16,181 16,315 16,505 17,082 16,833 15,256 12,023 14,164 15,621 16,997 17,507 18,485 19,192 19,643
Y/Y % -2% 0% 1% 1% 3% -1% -9% -21% 18% 10% 9% 3% 6% 4% 2%
Global 84,420 87,342 89,188 93,038 95,298 94,413 90,378 77,771 81,436 81,095 86,738 88,545 92,136 93,741 93,597
Y/Y % 4% 3% 2% 4% 2% -1% -4% -14% 5% 0% 7% 2% 4% 2% 0%
Mature markets (NA+EU+J+ S. Korea) 41,903 43,552 44,895 45,840 46,578 46,584 46,515 39,018 39,447 36,037 41,457 41,999 42,852 43,215 43,592
Y/Y % 2% 4% 3% 2% 2% 0% 0% -16% 1% -9% 15% 1% 2% 1% 1%
NA+EU+J + S. Korea % global sales 50% 50% 50% 49% 49% 49% 51% 50% 48% 44% 48% 47% 47% 46% 47%
Source : Deutsche Bank, LMC

Figure 64: Automotive Semiconductor revenues
Allin USD m CQ123 CQ223 CQ323 CQ423 CQ124 CQ224 CQ324 CQ424 CQ125 CQ225 CQ325 CQ425 CQ126 CQ226e CQ326e CQ426e
Infineon + Cypress 2,232 2,318 2,352 2,244 2,257 2,274 2,361 2,047 1,956 2121 2,245 2,129 2,142 2,191 2,425 2,352
Yy % 33% 28% 21% 18% 1% 2% 0% -9% -13% 7% 5% 4% 10% 3% 8% 10%
a/q % 17% 4% 1% -5% 1% 1% 4% -13% -4% 8% 6% 5% 1% 2% 11% -3%
NXP 1,828 1,866 1,891 1,899 1,804 1,728 1,829 1,790 1,674 1,729 1,837 1,876 1,782 1,925 2,021 2,122
Yy % 17% 9% 5% 5% -1% -7% -3% 6% -7% 0% 0% 5% 6% 1% 10% 13%
alq % 1% 2% 1% 0% -5% -4% 6% 2% 6% 3% 6% 2% 5% 8% 5% 5%
STMicro 1,626 1,766 1,842 1,853 1,594 1,487 1,489 1,494 982 1,117 1,243 1,265 1,145 1,240 1318 1,341
yiy % 45% 36% 32% 23% 2% -16% -19% -19% -38% -25% -17% -15% 17% 11% 6% 6%
a/q % 8% 9% 4% 1% -14% -7% 0% 0% -34% 14% 1% 2% -9% 8% 6% 2%
Renesas+Intersil 1,203 1,172 1,163 1,164 1,201 1,225 1,243 976 1,018 1,119 1,079 1,055 1,094 1,172 1,192 1,209
vy % 9% 7% 2% 3% 0% 4% 7% -16% -15% -9% -13% 8% 8% 5% 10% 15%
a/q % 0% -3% -1% 0% 3% 2% 2% -22% 4% 10% -4% 2% 4% 7% 2% 1%
Texas Instruments 1,418 1,446 1,533 1,473 1,384 1,315 1,414 1,362 1,402 1,374 1,512 1,493 1,493 1,568 1,646 1,679
Yy % 28% 23% 19% 10% 2% -9% -8% -8% 1% 5% 7% 10% 6% 14% 9% 12%
a/q % 6% 2% 6% 4% 6% -5% 8% -4% 3% 2% 10% -1% 0% 5% 5% 2%
Qualcomm 447 434 535 598 603 811 899 961 959 984 1,053 1,101 1,326 1,485 1,630 1,576
iy % 20% 13% 15% 31% 35% 87% 68% 61% 59% 21% 17% 15% 38% 51% 45% 43%
a/q % 2% -3% 23% 12% 1% 34% 11% 7% 0% 3% 7% 5% 20% 12% 3% 3%
onsemi+FCS 986 1,062 1,158 1,114 1,017 907 951 1,026 762 733 787 798 797 798 854 900
yiy % 38% 35% 33% 13% 3% -15% -18% -8% -25% -19% -17% -22% 5% 9% 8% 13%
a/q % 0% 8% 9% -4% -9% -11% 5% 8% -26% -4% 7% 1% 0% 0% 7% 5%
ROHM 454 405 389 381 41 372 376 376 346 373 408 394 393 391 406 403
yiy % 11% 9% 1% 5% -9% -8% -3% 2% -16% 0% 9% 5% 14% 5% 0% 2%
alq % 25% -11% 4% 2% 8% -10% 1% 0% -8% 8% 9% -3% 0% -1% 4% -1%
Analog Devices + MXIM 745 733 743 752 686 696 725 740 856 856 865 810 872 937 984 954
Yy % 21% 14% 16% 9% -8% -5% -2% -2% 25% 23% 19% 9% 2% 9% 14% 18%
a/q % 8% 2% 1% 1% -9% 1% 4% 2% 16% 0% 1% 6% 8% 8% 5% -3%
Mobileye 458 454 530 637 239 440 485 490 438 506 504 446 558 494 467 456
Yy % 16% -1% 18% 13% -48% -3% -8% -23% 83% 15% 4% -9% 27% 2% -7% 2%
a/q % -19% -1% 17% 20% -62% 84% 10% 1% -11% 16% 0% -12% 25% -12% 6% 2%
Nvidia 296 253 261 281 329 346 449 570 567 586 592 604 574 631 694 660
vy % 114% 15% 4% 4% 1% 37% 72% 103% 72% 69% 32% 6% 1% 8% 17% 9%
alq % 1% -15% 3% 8% 17% 5% 30% 27% -1% 3% 1% 2% 5% 10% 10% -5%
Melexis 223 234 241 245 236 235 245 190 184 211 221 223 211 214 211 224
yiy % 20% 17% 22% 18% 6% 0% 2% -23% -22% -10% -10% 18% 15% 2% -5% 1%
a/q % 7% 5% 3% 2% 4% 0% 4% -23% -3% 15% 5% 1% 6% 2% 2% 7%
Elmos 140 148 165 169 149 153 172 155 134 165 164 198 179 186 180 189
yly % 30% 31% 37% 32% 6% 3% 4% -8% -10% 8% -4% 27% 34% 13% 9% -4%
alq % 10% 5% 11% 2% -12% 3% 13% -10% -14% 24% 0% 20% -10% 4% -3% 5%
Monolithic Power 105 104 95 920 87 87 m 128 145 145 1562 151 162 162 168 184
vy % 93% 71% 9% -8% -17% -16% 17% 43% 66% 66% 36% 18% 5% 5% 11% 22%
a/q % 8% -1% -9% 6% -3% 0% 28% 15% 13% 0% 4% 0% 1% 0% 10% 10%
Ambarella 21 20 18 16 17 18 23 22 20 21 21 22 25 26 29 28
vy % -14% 8% -16% -25% -17% -12% 27% 35% 15% 18% 7% 1% 27% 27% 36% 24%
a/q % 5% -3% -10% -10% 6% 2% 30% -4% -10% 5% 3% 4% 13% 5% 10% -5%
Lattice Semiconductor 16 18 18 16 13 1" 10 10 10 9 9 7 10 1 12 12
Yy % 107% 101% 59% 30% -20% -39% -42% -39% -20% -16% -10% -26% -3% 14% 24% 68%
alq % 26% 16% -1% -10% -22% -11% 6% 6% 3% -7% 0% -23% 35% 10% 8% 5%
Auto Semi market (listed companies) - $ m 12,238 12,487 12,994 13,003 12,079 12,157 12,837 12,393 11,506 12,103 12,747 12,631 12,808 13,484 14,202 14,361
% goq 5% 2% 4% 0% -7% 1% 6% -3% -7% 5% 5% -1% 1% 5% 5% 1%

% y/y Change 25% 18% 17% 12% -1% -3% -1% -5% 5% 0% -1% 2% 1% 1% 1% 14%

Source : Company data, Deutsche Bank Estimates
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Appendix 1

Important Disclosures

*QOther information available upon request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local
exchanges via Reuters, Bloomberg and other vendors . Otherinformation is sourced from Deutsche Bank, subject companies,
and other sources. For disclosures pertaining to recommendations or estimates made on securities other than the primary
subject of this research, please see the most recently published company report or visit our global disclosure look-up page on
our website at https://research.db.com/Research/Disclosures/EquityResearchDisclosures. Aside from within this report,
important risk and conflict disclosures can also be found at https://research.db.com/Research/Disclosures/Disclaimer.
Investors are strongly encouraged to review this information before investing.

Analyst Certification

The views expressed in this report accurately reflect the personal views of the undersigned lead analyst about the subject
issuers and the securities of those issuers. In addition, the undersigned lead analyst has not and will not receive any
compensation for providing a specific recommendation or view in this report. Johannes Schaller, Ross Seymore, Robert
Sanders, Melissa Weathers, Edison Yu.
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively '‘Deutsche
Bank'). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this
report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
isincluded or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.

Deutsche Bank may consider this reportin deciding totrade as principal. [t may also engage in transactions, forits own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/), and can be found on the
general coverage listand also on the covered company's page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a near-
term or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify oramend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst's judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrumentis denominated in a currency otherthan aninvestor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties. Artificial intelligence tools may be used in the preparation of this
material, including but not limited to assist in fact-finding, data analysis, pattern recognition, content drafting and editorial
corrections pertaining to research material.

The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates - these are common in
emerging markets. The index fixings may - by construction - lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly important in swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.
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Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited - up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options", at https://www.theocc.com/company-
information/documents-and-archives/options-disclosure-document. If you are unable to access the website, please contact
your Deutsche Bank representative for a copy of this important document.

Participants in foreign exchange transactions may incurrisks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https://
research.db.com/Research/ on each company's research page or under the ‘Disclosures' tab. Investors are strongly
encouraged to review this information before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, "You" or "Your") with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion or recommendation whatsoever as to any strategies, products or any other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute arecommendation
of, or express an opinion on, any product or service or any trading strategy.

Theinformation presentedis generalin nature andis notdirected to retirementaccounts orany specific person oraccounttype,
and is therefore provided to You on the express basis that itis not advice, and You may not rely upon itin making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.

InJuly 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls ("CC") from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, amember of FINRA and SIPC. Analysts
located outside of the United States are employed by non-US affiliates and are not registered/qualified as research analysts
with FINRA.

European Economic Area (exc. United Kingdom): Approved and/or distributed by Deutsche Bank AG, a joint stock
corporation with limited liability incorporated in the Federal Republic of Germany with its principal office in Frankfurtam Main.
Deutsche Bank AG is authorized under German Banking Law and is subject to supervision by the European Central Bank and
by BaFin, Germany's Federal Financial Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at 21 Moorfields,
London EC2Y 9DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential Regulation Authority and is
subject to limited regulation by the Prudential Regulation Authority and Financial Conduct Authority. Details about the extent
of our authorisation and regulation are available on request.

Hong Kong SAR: Distributed by Deutsche Bank AG, Hong Kong Branch except for any research content relating to futures
contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571. Research reports on such futures
contracts are not intended for access by persons who are located, incorporated, constituted or resident in Hong Kong. The
author(s) of a research report, and the entities for which they act and/or are affiliated with, may not be licensed to carry on
regulated activities in Hong Kong and, if not licensed, do not hold themselves out as being able to do so. The provisions set
out above in the 'Additional Information' section shall apply to the fullest extent permissible by local laws and regulations,
including without limitation the Code of Conduct for Persons Licensed or Registered with the Securities and Futures
Commission. Thisreportisintended for distribution only to 'professional investors' as defined in Part 1 of Schedule of the SFO.
This document must not be acted or relied on by persons who are not professional investors. Any investment or investment
activity to which this document relates is only available to professional investors and will be engaged only with professional
investors.
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India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex, Mumbai (India) 400051. Tel: + 91 22 7180 4444. Itis
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL's Compliance / Grievance officer is Ms. Rashmi Poddar (Tel: +91 22 7180 4929 email ID:
complaints.deipl@db.com). Registration granted by SEBI and certification from NISM in no way guarantee performance of
DEIPL or provide any assurance of returns to investors. Investment in securities market are subject to market risks. Read all
the related documents carefully before investing. DEIPL may have received administrative warnings from the SEBI for
breaches of Indian regulations. Deutsche Bank and/or its affiliate(s) may have debt holdings or positions in the subject
company. Withregard toinformation on associates, pleaserefertothe "Shareholdings" sectioninthe Annual Reportat: https://
www.db.com/ir/en/annual-reports.htm. For latest India research audit report, refer https://country.db.com/india/deutsche-
equities-india/index?language_id=1.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type Il
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changesin marketand/oreconomictrends, and/or fluctuationsin market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
‘Moody's', 'Standard Poor's’, and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period.

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg isincorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore
048583, 65 6423 8001), which may be contacted in respect of any matters arising from, or in connection with, this report.
Where thisreportisissued or promulgated by Deutsche Bankin Singapore to a person whois not an accredited investor, expert
investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, \West Bay, Level
5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia (DSSA) is a closed joint stock company authorized by the Capital
Market Authority of the Kingdom of Saudi Arabia with a license number (No. 37-07073) to conduct the following business
activities: Dealing, Arranging, Advising, and Custody activities. DSSA registered office is Faisaliah Tower, 17th Floor, King
Fahad Road - Al Olaya District Riyadh, Kingdom of Saudi Arabia P.O. Box 301806.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Actand New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
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and related information at https://www.dbresearch.com/PROD/RPS_EN-PROD/PRODO0000000000521304.xhtm! . Where
research refersto any particular financial product recipients of the research should consider any product disclosure statement,
prospectus or other applicable disclosure document before making any decision about whether to acquire the product. In
preparing thisreport, the primary analystoranindividual who assisted in the preparation of thisreport has likely beenin contact
with the company thatis the subject of this research for confirmation/clarification of data, facts, statements, permission to use
company-sourced material in the report, and/or site-visit attendance. Without prior approval from Research Management,
analysts may not accept from current or potential Banking clients the costs of travel, accommodations, or other expenses
incurred by analysts attending site visits, conferences, social events, and the like. Similarly, without prior approval from
Research Management and Anti-Bribery and Corruption ("ABC") team, analysts may not accept perks or other items of value
for their personal use from issuers they cover.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.

Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record
based ontrading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested
model itself designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also
differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason,
including a response to material, economic or market factors. The backtested performance includes hypothetical results that
do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other
commissions, and any other expenses thata client would have paid oractually paid. No representation is made that any trading
strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or
assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results
are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.

The method for computing individual E,S,G and composite ESG scores set forth herein is a novel method developed by the
Research department within Deutsche Bank AG, computed using a systematic approach without human intervention.
Different data providers, market sectors and geographies approach ESG analysis and incorporate the findings in a variety of
ways. As such, the ESG scores referred to herein may differ from equivalent ratings developed and implemented by other ESG
data providers in the market and may also differ from equivalent ratings developed and implemented by other divisions within
the Deutsche Bank Group. Such ESG scores also differ from other ratings and rankings that have historically been applied in
research reports published by Deutsche Bank AG. Further, such ESG scores do not represent a formal or official view of
Deutsche Bank AG. It should be noted that the decision to incorporate ESG factors into any investment strategy may inhibit
the ability to participate in certain investment opportunities that otherwise would be consistent with yourinvestment objective
and other principal investment strategies. The returns on a portfolio consisting primarily of sustainable investments may be
lower or higher than portfolios where ESG factors, exclusions, or other sustainability issues are not considered, and the
investment opportunities available to such portfolios may differ. Companies may not necessarily meet high performance
standards on all aspects of ESG or sustainable investing issues; there is also no guarantee that any company will meet
expectations in connection with corporate responsibility, sustainability, and/or impact performance.
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