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Senior member of Vol kswagendés EV battery effort

A T hmain issues our engineers and experts are raising are trust in the data, a lack of

transparency. Behavior in certain situations like extreme temperatures and so on. This is

a big question mark where theyodédre saying that we ar.
Those are [some of the] core questions that are circling around. T h ey  drogt ihat you can

charge it in 15 minutes, for example. 0

Former employee #1

Al wouldn't say that nothing that we tried worked. I've been on a number of calls with people,

a lot of them are into the hype, and they hear a hesitation in my voice, and they just can't

believe that it's not real for whatever reason. But this is an extraordinarily hard thing to do to

the point that most people can't really wunderstand
done some kind of industrial work in the past just have no idea how difficult this stuff is, how

uncertain it is... This is a super-difficult problem like, basically, Nobel-Prize-winning work

needs to be done to make solid-state batteries real. 0

Former employee #2

AA | ot of the upper management have very good backg
They absolutely wouldn'"t falsify data or fudge thini
[ pause] éhe's a differentHelopauwusd d]feredms dirfofme rteret r est
and he is totally in chargeé Di ssenting views have no place at the <c

interpretations of the science. You're picking up on it [the discrepancies]. I'm sure a lot of the

science team there would do it differently, but it's all up to the CEO. Jagdeep is picking every

slide, every picture, whatthe colorsar eé [ Beds$Jing this vision ben Jim Cra
hopes the data catches up to himé It's taking a long time, taking longer than Jagdeep

NN

wanted and his backers wanted. 0O

Source: Scorpion Capital consultation calls with experts



Former employee #3

A mean, this seems almost like a sudden discovery. Until about a year back, they

couldn't solve the problem, and all of a sudden, it's just solved and not just solved but

stabilized and now scalable as well? That's something that | would pause to look at and

seriously evaluate from a materials p e r s p e cThe coretéam was extremely strong. Having

said that, some of the claims just do not sit well with me because | feel like, like some of

the materials, there are certain problems that they
energy-densi tyéThat' s wh #they reallybad @ sobiddtagerbattery, their

claims would be much differenté o

Former employee #4

N J a g d eageat seker. When | was there, | was amazed that he was able to raise so much
capital with such little data. | agree with whoever you talked to that said he goes to the edge of
the | ine. | ' ve wor klendnoifeinrthe ceanp gf béng @anest wita yodr
investors. That's not the Quantumscape way. 0

Former employee #5
Q: Ay@uahink they're lying? o
A: Ciiuckl es] Your gquestion is too straightforward.

Former employee #1
Q: fAHave ttheprpbles®that havk impeded solid state batteries for the last 50

years, which i s what they're representing?o
A-i Absol utely not. That much | can tell you for sure
notl[.]o
Q:il s Quantumscape going to have a product I n a car

A:Abisol utely not. o

Source: Scorpion Capital consultation calls with experts
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1) Introduction to Quantumscape

Quantumscape recently went public through the backdoor
mechanism of a SPAC. The company claims to have a

Nnmagi c material o thatos st t o a
battery for electric vehicles. Even amidst the current mania

of retaill gambling on vaporous SPAC promotions, OS

stands out for its reckless, nosebleed valuation of $15B 1 or
roughly ~$80MM per employee, a mere 188 per LinkedIn.

Quantumscape, across IiIts investor materials, has
with a few scraps of information. This leads us to pen a new valuation metric-ii Mar ket Cap
per Power poiiimthis Gs$ei adab$2B for each tantalizing crumb.

1111111
‘‘‘‘‘‘‘‘‘‘‘‘

Source: Barchart.com



1) Introduction to Quantumscape

With an early lockup expiration that we believe is fast
approaching and insiders so achingly close to the final lap,
the CEO seems to be furiously pumping the stock on TV at
every chance.

April 1, 2021

= QUANTUMSCAPE SHARES RISE

. T —
. A EXCLUSIVE
QuantumScape Corporation (0S) i FOLLOWING FIRST RESULTS AS PUBLIC CO.
| i
ulint, G| M
https://www.cnbc.com/video/2021/04/01/quantumscape-ceo-on-volkswagen-partnership-biden-ev- https://www.cnbc.com/video/2021/02/17/watch-cnbcs-full-interview-with-quantumscape-ceo-on-earnings-
spending-plans.html outlook-and-more.html

Jan 4, 2021 Feb 25, 2021
Ua” !

MARKET QUANTUMSCAPE PLUNGES IN
FIRST TRADING DAY OF YEAR

EV SURGE

yahoo!  QUANT a potential breakthrou_grz E

b

NIV I Nl U B Nl SN EE W

i

Source: https://www.youtube.com/watch?v=ZISiOHoN6ME Source: https://finance.yahoo.com/video/quantumscape-ceo-shares-two-exciting-151621348.html



1) Introduction to Quantumscape

The bl it z, we belil eve, refl ect s &
when the lock-up expires. On two consecutive trading days -

Dec 31 and Jan 4 - the stock crashed ~50%. The sudden

move was a mystery to most, including the financial media.

The reason, we believe, was simple: holders of 50MM SPAC

NPl PE Shareso became el i gi bl e on
stock, which we believe they did with haste at the next open.

The CEO plaved dumb on CNBC. Shar

The CEO appeared on CNBC on Jan 4t where he was grilled on why the stock crashed. He
vaguely alluded to aregistration statement being made effective regarding resale of the
APl PE Shar es o playéd dombhoe uswg sslegalistic interpretationof Al ockup. 0

CEO appears to mislead CN
audience by saying no lockups have

90 Oc S expired. The PIPE shares were not
3449 3088l technically under a Al ock
company was required to register them
for re-sale, which it did effective Dec

e A . umml 31, prior to which they c
L" B A\ p i in reality identical to a lockup expiry.

CLCSINGT | QUANTUMSCAPE CEO: NOTHING 5
excu_.ve | CHANGED, NO LOCKUP EXPIRED | ) ANThere are no | ockups hayv

p—— Everybody is still locked up the way

they were suppessegs t o pe.



https://www.youtube.com/watch?v=ZlSi0HoN6ME

1) Introduction to Quantumscape

The company was founded in 2010 and is known for its

secrecy, saying little for a decade until the SPAC. Now

suddenly hungry for airtime, it still refuses to say much

about its actual underlying technology 1 even appearing to

get testy when asked for details. We recall a similar, famous

blank-c heck stock promotion at the ¢
SeaBubble-i A Company For Carrvying Ou
of Great Advantage, But Nobody Toc

SPACOGs ar e al so -dheck ompaaiss. Bdanhlkachdck stock bubbles have come
and gone for hundreds of years.

Blank-check stock
promotion cir cBeanklchlelcdks st ock pr omo fi QwantuntscapecCGEO 2obn/ Ondss

TR ONE R
| N’%’{Ei ONo offense, but we dondét really
AnAsked why journalists should have confider
benefit of independent findings, Singh stre
data as he can to be transparent. But he ac

busi ness of ac afiNemiod feesear bhuto we donot re;
t hi nk, O T M®TecBrBody Reviev Dec 8, 2020

Source: https://www.technologyreview.com/2020/12/08/1013357/quantumscape-vw-litihium-metal-battery/

ADi scl osure, [ Singh] suggested, r e
Al raised the subject of disclosure multipl
QuantumScapeds history. Discl osur e, he sugeg

Marker/Medium article, Sep 21, 2020

Source: https://marker.medium.com/an-ultra-secret-battery-startup-hints-that-its-blown-past-tesla-but-won-t-show-the-goods-2ed31173610d 10



1) Introduction to Quantumscape

A key feature of the largest frauds is often the backing of a

famous investor or corporate partner, in this case VW1 int h e
smart moneyo - that lends credibility to the scam. Without
Avalidati on, o a -staleanulk firstapladet Thes up er
largest investor in Sino-Forest was billionaire John Paulson:

In Luckin Coffee, it was a famed hedge fund; Walgreens,

Saf eway, and the whoots who backed
vouched for Madoff; GM blessed Nikola, an epic hoax.

The EV battery space - especially within solid-state - is particularly known for the number of
frauds and flops that once made audacious claims similar to QS, as we later detail - such as
Sakti3, Envia, A123, Seeo, Pellion, etc. A common trait of once-hyped battery scams is the
presence of a major automaker who lent credibility by partnering or investing.

GM Ventures Makes Strategic Investment in
Sakti3

Nikola and General Motors Form Strategic
Partnership; Nikola Badger to be Engineered and
Manufactured by General Motors

Battery startup Seeo finds a backer in Samsung

Source: https://media.gm.com/media/us/en/gm/home.detail.html/content/Pages/news/us/en/2020/sep/0908-gen2fcs.html ; https://eepower.com/news/gm-ventures-
makes-strategic-investment-in-sakti3/#; https://www.yahoo.com/news/weather/battery-startup-seeo-finds-backer-110021883.html 11



https://eepower.com/news/gm-ventures-makes-strategic-investment-in-sakti3/

1) Introduction to Quantumscape

Given the secrecy around OS, t he
story I s based on VW0s vali dati or
recent nVol t swageno prank t hat b &
NS mar:t monevo IS the best ter m. \

of their EV battery team, who stated that the leadership has
Tesla-envy and wants press releases, but that the engineers
and experts are highly skeptical

Quantumscape is a fAiblack boxo and investors are a
i nvolved, 1t must have seen and Dblessed the scien
il nvestor. | nvestors appear buoyed by VW0Ois ongoing
spoke to explained the dynamic: the leadership is desperate for media wins in the aftermath

of Dieselgate and want to show investors they havean EVplani ipr essur e in Ger ma
Ani ce Power pebunintermsal battbry experts are highly skeptical of QOS.

AThe main i1 ssues our engi netrstm the dath, adackpod transparencye r ai si ng
Behavior in certain situations like extreme temperatures and so on. This is a big question mark
where theyodére saying that we are having a | ot of issues

questions that are circling around. T h e y  dragit that you can charge it in 15 minutes, for
example. ©Ovw employee

firhe data we have received in this early stage cannot be compared to an established supplier,
where the testing and validation we're normally doing i
are so many question marks and not everybody is supporting it 100% because it's really early stage

and not all the facts and figures are on the table, and sometimest her eés al $oaaspaclknafy. o
VW employee

Source: Scorpion Capital consultation calls with experts



1) Introduction to Quantumscape

Besi des VW, a key part of the QS
billionaire venture capitalist Vinod Khosla and the purported
validation from Bill Gates, who we suspect is a minor

|l ndi rect 1T nvestor as Khosl|l abdés fr
legendary i just not in cleantech or EV batteries, where an
unusual number of his investments made bold OS-like

claims of a breakthrough, only to be exposed as frauds.

One of the case studies that we detail is Sakti3, another secretive and hyped solid state play
that purported a breakthrough battery for the EV market. Sakt3 red flags then are identical to
Quantumscape red flags today.

AThere was no one in the battery R&D community that di
not angered by it. Everyone knew. GM invested, and | think, thanks to Khosla, found a greater fool in
Dyson to dump it on. They had very, very small cells. They never really showed any performance data. It
seemed to be a manufacturing process that would be expensive or impossible to scale up, and it never

S Cc a | iesdld-statd expert

Secretive Company Claims Battery
Breakthrough

The Michigan start-up Saktig says its solid-state cells more than double the energy density of
today’s best Li-Ion batteries

Source: Scorpion Capital consultation calls with experts; https://www.scientificamerican.com/article/secretive-company-claims-battery-breakthrough/



1) Introduction to Quantumscape

Khosla once tweeted that his 3 EV battery plays are Sakti3,

Seeo, and Quantumscape. All three are/were solid-state

plays with nearly identical claims. As we detail later, Seeo

was a flop. Sakti3 appears to be an outright scam. For those

who think that Quantumscape is the one outlier where the

science IS real, we note comments by a Sakti3 co-founder

on the | evel of di Il i1 gence Khos| ac

®

/ Vinod Khosla &
LW J @vkhosla

| was slower in predicting their adoption as | did not
anticipate Tesla & no existing player was adopting EV's.
But we did invest back then in 3 EV battery plays: Seeo
(sold to Bosch profitably), Sakti3 (sold to Dyson
profitably) & Quantumscape which just raised >$100m
from VW

Sakti3’s quest for a better battery:
Hype, funding, promises, and then a
surprise sale

Khosla’s firm demanded little hard data, Albano said, and that fit
Sastry’s strategy. “We were after the higher-risk-tolerant VCs who
didn’t demand a lot of detail,” Albano said. “We got the $2 million

with no questions asked.”

Source: https://twitter.com/vkhosla/status/1011103851770884096; https://qz.com/524268/sakti3s-quest-for-a-better-battery-hype-funding-promises-and-then-a-surprise-sale/ 14


https://qz.com/524268/sakti3s-quest-for-a-better-battery-hype-funding-promises-and-then-a-surprise-sale/

1) Introduction to Quantumscape

A battery expertos opilthatBhosldad wo p a
found Na greater f oolidsalsoanfaptu mp o
description for Infinera (INEN), which the OS CEO founded

and took public 1 n 2007. Khos!| aos
INEN is a zombie company that has lost money almost every

yvear since inception i nearly ~$1B burned, with the stock

flat for a decade. It soared briefly similar to OS, but those

who followed Khosla and Singh got crushed within 5

months when the lock up expired

We actually went long INFN stock for a short time in 2009. We did an IR call with the CEO,
which we vividly recall for its level of promotionalism. We were taken aback when he
announced his resignation a few weeks later and began to sell his stock. We realized we
had been played and sold our position.

INEN stock 2007-2020




1) Introduction to Quantumscape

Infinera strikes us as a classic VC pump and dump, and it

appears the band 1 s

back

firm and other key INFN holders at IPO -

venture capitalists

who got in early - appear to have aggressively dumped

100% of their stock within 5 months at lockup expiration,

driving the stock down 50%. We believe the same pattern is

Imminent at OS.
The

| argest hol ders of

Quantumscapeods

st ock

and insiders i sitting on ~120MM shares or ~30% of the company. At a $15B market cap,
we expect they will be trigger happy to cash in when the lock up expires i much like the

PIPE holders on Jan 4th,

INFN stock chart for 2007/2008 i lock up expired Dec 2007

00000

] | .L S Stock fell ~50% in a month
4 H' [} iﬂ 1 \\ around lock up expiration
I B 1
| L “MMMMJW Frrey
\ I | L ITA
\ Aleo K
\ ZV Mar No

Source: Yahoo finance stock chart; CapitallQ data

QS holders by type - ~30% are

insiders and VC/PE firms sitting on

massive gains

t oget her

Ownership Summary !

Corporations

78,585,646 20.76 3,724.2



1) Introduction to Quantumscape

Quantumscape was founded by two Stanford grads and

their professor, Fritz Prinz. Their initial, ill-fated plan was

based on Prinzés concept of-an fA
employees and leading researchers we interviewed indicate

t he notion nAnviolated the | aws of
|l dea, and one of the reasons the
worl doés greatest reputationo in t
Prinz remains a Board member and strikes us an original thinker with bold ideas, such as

harnessing algae for electricity. His current stake in QS is worth ~$500MM. A 2013 patent for

an AEAlelct ron Batteryo |ists QS Chi ef -infemwts.nol ogy O

AThey do not have the woé&Thdeisr gareiagiers,t areduitfatyowm re as
came up with an idea that violated the laws of physics. The original idea behind Quantumscape was

published in an ARPA-E funding opportunity. Everyone was like, "What the hell is with the all-electron battery?

It doesn't make any sense." It makes no sense. There are a lot of very serious people who I think never got

OV er itshidsthte.baBery expert

Stealing Electricity From Algae

"We have shown that we can steal an electrical current from algae," said
Fritz Prinz, a scientist from Stanford University and co-author of the ACS

Nano Letters article.

Source Scorpion Capital consultation calls with experts; https://abcnews.go.com/Techno’logy/JustOneThing/stealing-electricity-algae/story?id=10210700; patent
https://patentimages.storage.googleapis.com/9d/d6/8d/ffef3edd6277fb/US8524398.pdf



1) Introduction to Quantumscape

The All-El ect ron Battery Awoul d creat

classo of EV batteri es that ncoul
t1 mes without showing a SiI gni fil Ccé¢
When that failed, OS did mass layoffs and pivoted to solid-

state batteries. In the few years since, OS claims to have

solved scientific problems that have stumped others for a

century i a spurt that makes Liz Holmes look like a sloth.

QS CEO on Mad Money., AprfjilpP 2@t.t wperg med s | ng d a
aregular quest
say SO oursel ve

fA blockbuster assertion by QuantumScape,

not verified by outside scientists, that it was on

a short path to a solid state EV battery using pure

metallic lithium, a prized material that has been the
subject of adecades-l ong gl obal technol ogy

https://marker.medium.com/an-ultra-secret-battery-startup-hints-that-its-blown-past-tesla-but-won-t-
show-the-goods-2ed31173610d

ARSi ngh s ay sresblhed allmathetcere y

panceshiy bclnv-<pending-plans i, ARPA-E/Stanford page on &l electron batery challenges that have plagued solid-state
MHpS bt SUPVazH batteries in the past, such as incredibly short

| i feti mes and sl ow charging rat
Source: https://www.wired.com/story/quantumscape-solid-state-battery/

nAs far as heds concerned, the

solved the hard basic-science problems that
have stymied the commercialization of a solid-
state battery. o

Source: https://www.wired.com/story/quantumscape-solid-state-battery/

18


https://www.cnbc.com/video/2021/04/01/quantumscape-ceo-on-volkswagen-partnership-biden-ev-spending-plans.html

1) Introduction to Quantumscape

In a typical Li-lon battery, ions move between the anode
(heqgative electrode) and cathode (positive electrode)
through a liquid called an electrolyte. The OS battery
replaces the liquid material with a solid-state ceramic
separator. A decades-long obstacle: how does one possibly
move ions through a solid as easily as through a liquid?

A simple analogy explains one of the many reasons why no one has solved the challenges

of solid-state batteries, except under highly artificial and manipulated conditions on tiny

samples in alab. Imagine a battery as a swimming pool with the anode at one end and

cathode at the other. Lithium ions Aswimo from th
reverse direction when charged. Now replace the water with a solid ceramic material. How

does one swim through arock in the same manner as through aliguid? A ex-employee of
Quantumscape explained thwi pnobhbemor KNnbelsPtozbe

Al wouldn't say that notlvabeen ontamamber of eallstwithipeople, avlot ofk e d
them are into the hype, and they hear a hesitation in my voice, and they just can't believe that it's not
real for whatever reason. But this is an extraordinarily hard thing to do to the point that most people can't

really understand how hard it iIséMost people who have |
just have no idea how difficult this stuff is, how uncertain it is... This is a super-difficult problem like,
basically, Nobel-Prize-winning work needs to be done to make solid-st at e batt ersmees real . O

employee of Quantumscape

Source: Scorpion Capital consultation calls with experts



1) Introduction to Quantumscape

As we began our research, we noticed a number of articles

by investigative journalists in the space, indicating near-

uni versal skepticism of the <€ompe
state academics and researchers. We are reminded of

similar under-the-radar but prescient articles on Theranos

by some academics, well before it was widely exposed.

ANExperts question the cihButm mhgygst battery research

Quantumscapeé 0 believe i1it0
An Ultra-Secret Battery Startup If True, QuantumScape Has Made
Hints That It’s Blown Past Tesla — the Biggest Leap in Batteries Since

But Won’t Show the Goods the Debut of Lithium-Ion

Experts question the claim by QuantumScape, packed by $500
million from Bill Gates, Silicon Valley venture capitalists, and VW

Source: https://marker.medium.com/an-ultra-secret-battery-startup-hints-that-its-blown-past-tesla-
but-won-t-show-the-goods-2ed31173610d

iBut some observers arendt KagQlahthmseapedistSolve a40-Year-Old Battery

But most battery researchers don’t believe it

Source: https://themobilist. medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-
since-the-debut-of-lithium-ion-5feb85c7e15d

. Problem?
T h IS S u pe r-e n e rg y- d e nS e Source: https://www.wired.com/story/quantumscape-solid-state-battery/
battery could nearly _
double the range of QuantumsScape: can battery pioneer
electric vehicles live up to the hype?
I But some observers aren’t convinced Ihat QuantumSoape’s Source: https://www.ft.com/content/c31ca3ce-5e83-452c-86cb-3d1646490c7a
lithium-metal batteries will power cars and trucks on the road as
soon as the company claims. 20

Source: https://www.technologyreview.com/2020/12/08/1013357/quantumscape-litihium-metal-battery/



1) Introduction to Quantumscape

As we analyzed the few scraps of data OS has shared with
Investors, we noticed numerous red flags. In particular, the

company goes to great lengths to conceal the capacity of
the prototype cells that are the basis of its far-reaching
claims. We consulted a leading academic, who concluded
the cells are less than 200mAh T that is, less than 1/3t the
capacity of a common hearing aid battery.

frhe y-axis is discharged energy percentage because you know they have only one layer, so it's 70x85
millimeter, so it's about 56 or 60 centimeters square. So, for the entire pouch cell, the total energy is
about 200 milliamp-h 0 U r- LeaBing solid-state battery researcher

Slide #20 from QS December 8"fi Bat t er y  Solid-state expert uses the fine print on QS slide

Showcaseo to calculate the actual capacity of the prototype
/ cell used for the battery life test
. - 1) Area of prototype cell is 70x85mm, or

7x8.5cm, which is 59.5 square cm

testing (3x automotive rates)

Chart based on accsraed . 2) Capacity of the cell is stated as 3.2mAh/cm
: squared

3) Therefore, actual capacity = surface area of
59.5 cm2 x capacity of 3.2mAh/cm2 =190.4 mAh

Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-
Launch-Updated-Post-Presentation-20210107-2.pdf;
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1) Introduction to Quantumscape

L eading experts indicated that one of the most common

tricks in battery research is using tiny cells with no useful
capacity to claim a nbreakthrougt
gravevard of companies that made far-reaching claims with
single-layer cells the size of a coin or credit card, that never

worked outside the lab. OS is worth $15B because investors

expect it to dominate batteries for electric vehicles 1 off a
prototyvpe with 5% of an | Phone be

200 mAh 650 mAh 3.400 mAh 3,687 mAh
*per battery expert estimate
Quantumscape single-layer Duracell AA-size iPhone 12
pouch cell (7 x 8.5 cm) hearing lithium ion Max Pro
aid 18650 cell battery
battery
o
r ""eamzte"

fianuysgos oy 1daaay saveusiojiag ayewn)p)|
“i G 4VWOore
VEROWN cmamayTmim v \

Source: https://electronics360.globalspec.com/article/14978/teardown-apple-airpods-pro-with-charging-case; https://www.microbattery.com/tech-duracell-hearing-aid-battery;
https://www.nitecorestore.com/Nitecore-NL1834-3400mAh-Rechargeable-18650-Battery-p/bat-18650-3400-nite-nl189.htm; https://www.phonearena.com/news/Apple-iPhone-12-
Pro-Max-battery-life-test_id128422 22



1) Introduction to Quantumscape

Solid-state researchers pointed us to an industry checklist

to prevent data fraud. As we went through it, it became

apparent that OS has shown almost none of the items

required for acredibleclaimi t hat | S t hel r dat
even meet the minimum smell test for publication.

The problem of data fraud and lack of reproducibility is so common that one battery journal

has proposed a checklist with nAstandaoasdallgaamd batt e
Noat h of thalangomd nyaking claims about battery performance must sign. The

editors decried the lack of transparency and cherry-picked information when researchers

report battery performance. The checklist is short and lists the bare minimum of data for a

claim to be credible and considered for publication. OS has shown almost none of this data.

Joule Battery Checklist: https://www.cell.com/pb-assets/journals/research/joule/Checklist Batteries_v1 (006)-1608320062.pdf

Standardized data reporting
for batteries a C6|PreSS

Revision 1.0, Last updated: Nov 10, 2020

Standardized data reporting

nnnnnnnnnnn ¢ CelPress
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Source: https://www.cell.com/pb-assets/journals/research/joule/Checklist_Batteries_v1_(006)-1608320062.pdf
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1) Introduction to Quantumscape

The nbattery fraudoo checklist e\
tricks prevalent 1 n Quantumscapecdc
as using misleading Y-axis scales for key metrics.
For example, one of the key criteria for a solid-state battery to be commercially viable is its
lifespan and operability in cold weather conditions. The data slide that Quantumscape uses
for this parameter uses the exact trick that the checklist cautions against. We discuss this in
more detail in a later section.
Slide #22 from QS December 8"fiBat t er vy Showcaseo
Perfor |__—> Y-axis is scaled from 0-100%, even
Low Temp though the 4 test cells shown are all
C)_/clilnglwith corrtmtlercialtTrea '100“ — - between 95'100%
temperature (-10° Celsius) g 80
Note: cells still on test i I \
' I i [ This creates the misleading
1 frosiine impression that the cycle life trend is
s , flat i that is, battery life is stable and
\ i barely degrades over time, under low
. temperature conditions
2 Updore: 12/14/2020 QuantumScape
Joule checklist warns against the trick above ACoul ombic efficiency and capg

cycle graphs should use reasonable y-

a‘x”h"::“’c i“mb e O axis scales. For instance, Coulombic
ot dt nda d:ﬁ'.:mehtd 101
, e N efficiency should not be reported on a y-

axis scale of 0-100% but rather 90-100%

should nof e reported on a y-axis scale N
100% but rather 90-100% etc.
Q P etc. o
-_— -
Note: Red arrows, lines, and text ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf ; https://www.cell.com/pb- 24

assets/journals/research/joule/Checklist_Batteries_vl_(006)-1608320062.pdf
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1) Introduction to Quantumscape

Even more al ar mi nqg, key data sl i c
presentation appear to be fabricated, in the opinion of well-

known solid-state academics and researchers i as well as

former employees - who we asked to analyze the data. A

highly published researcher on a key graph showing fast

charge capability 1 n 15 minutes
We asked one of t he 2state badedyseséarchedsitonsgrutsiiad i d
Quantumscapeobds fast charge data, and in the exper
fifhe gray linei s somet hing every | ab can produce, and | woul d
clearly see the data points. The blue line, I think, iswishful.1 t 6s not real . There's no va
| cannot see any data points. |l t s jJustThatssmyandomly dr a\y
interpretation for slide 17. If they were going to peer review like in science journals or publications, a

reviewer | ike me would def i niiLehdiggboyi-stae&pkrt f or t he ori gi nal

Slide #17 fromDec8"fA Bat t er v Sh owe@lsr&0dthe OS fast charge curve (blue) and the lithium ion
one (gray) i blue OS data points are perfectly, evenly spaced

Fast which suggests they are fabricated, while gray data points

Charging appear to be actual data
e - = = __\
- ..l.-. -
- - « l -
-~ - - - e

only get to <50% in 15 ] : . - i - - Enlarqed ||th|um

e 5 - ion charge curve

-

. T /F
| | /

/ / Enlarged OS fast

Note: Red circles and arrows ours for emphasis I / ch arge curve
Source: Scorpion Capital consultation calls with experts;
https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post- ‘ 4 25

Presentation-20210107-2.pdf; -
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1) Introduction to Quantumscape

Another troubling discrepancy appears in the graph

purporting to show battery life in low temperatures, a key
automaker criteria. The chart appears to be fake, as it shows

a cell being discharged at over 100% of its enerqgy, which

common sense indicates is impossible. The number of

st mi |l ar tricks and red fl ags make

We double-checked with a solid-state researcher, who confirmed that either what the
graph shows isimpossiblei or i1t 6s wusing anot her -axis,whigkhisvi t h a
labeled with a made-up, undefined, and non-industry standard term in battery research.

Q:il s there ever a situation where a cel |l enrer@mynoresxhi bit m
t hat 1 mpossible by definition, i n a typical cycle | if
A: iiYes. Of course. This all depends on what one defines as the 100% depth of discharge (DoD). Imagine
that the cell is capable of doing 122mAh, but one only define 61mAh as 100% depth of discharge
(utilization rate 50%) -such tri cks ar e @solidétate®pbrty possi bl e. 0o

Slide #22 fromDec 8" Bat t erysaxi s i s fADischarge Ener-guple[lisg]lbélowf r om |
Showcaseo shows a cell cycled at more than 100% of its energy. We overlaid a
dashed line at the tick mark for 100% to make it clear.

100 |

Cell
Performance:

Note: Red boxes, arrows, dashed lines ours for emphasis
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Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;
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1) Introduction to Quantumscape

On another crucial chart, Quantumscape shows cell

performance in low temperatures. A former employee

| mpl 1 ed fraud: t hhe sl i1 de data ni
some datao for the deck: Anot SsoO

A key slide shows that the QS battery does better in cold temperature than conventional
liquid electrolyte-based Li-ion. A former employee analyzed the data in the chart and
explained why it simply cannot be true. We analyze the slide in more detail in later pages.

el Key data slide (#21) from QS
. ﬂ December 8"fiBatt er vy
2 s0e aowc 5| Showc aisreférenced in
\ 2 comments below
Former employee explains why the data shown in the QS

A: frhe number 140 that you see at 0°C - just a little bit of technicalities here - so 4,000 is a normal value.
The active specific capacity should be ideally around like 3,500-4,000 because they are using lithium
metal and at -30°C, you would have exactly 1%, if that, which is usable. This graph should be all the
way where your carbon-silicon anode would be. The dotted lines and the -30 should sort of be
coincidental, and the rest of them would be like marginal improvements over what you see. But again,
you would expect the same trend for a conventional

Q:NYoubdbre saying t h-ehelthashauld berdiffdremtj like thgsrisangi the behavior you
expect ?0

A: fLook at all the color lines - shrink and move them such that the -30 coincides with the dotted line.
That is exactly what the trend would be. This shows that your conventional battery performance is

inferior to your solid-st ate battery, which iIs just not true.(‘)27

Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;
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1) Introduction to Quantumscape

Ex-employees slammed each key claim as misleading,
exaggerated, or fraudulent. Dendrites are one of the most
stubborn obstacles to solid-state batteries. OS claims to

have a Aimagi c materi al eempldyees 6 s s C
suggested the clai m i1 s fal se, ma C
bull shit, o implying that OS still
Ahype, o Ascience Iis not there yet

Former employee #1. Dendr i tes are a showstopper and a fAHercul ean f
fiDendrites are a real problem, and that's basically where we were at when | left - trying to solve dendrites.
Il t's a showstopper. o

Former employee #2:. The pr ot otype used for the dendrites test i sni
AA lithium-lithium symmetric cellisn ot a r eal | b atotheérnty bedlile&¢ e t hat they have
formation in areal battery. Asi ngl e | ayer is nothing. o

~

Former employee #3: Dendritesare fvery difficult probl em, égize@Bllsstruggl es
AYu' re balancing thickness versus number of dkéyects; the
were having problems at the coincelllevelé i t i s a very difficult problem. o

Former employee#4answer s af fir mat i v el Hheylreostruggling vgth a dendrite irssue i

in the transition from single-layer to multi-l ayer <cel | s?0
Al don't know that they've completely nailed this. Il wou
there are definitely some iIssues with what they've put o

Former employee #5: Painted the claim as fraudulent, called it as absurd as claiming 200 MPG
A The CEOOG6s denbundhtofebslishitiéaihrm]t 6iss da f i néiitted yn dbtul d sihng t o be
representative of what you will see in an actualcellét hi s i s just not going to hold g:

Source: Scorpion Capital consultation calls with experts




1) Introduction to Quantumscape

The OS data is remarkable for its statistical gimmicks and
sleight-of-hand, glaring omissions, as well as cherry-picking
across lab tests. A single battery must meet various criteria
to be viable: fast charge, dendrite-resistance, cycle life,
power, low temperature operation and lifespan. Rather than
use the same prototype for each test, the OS fine print
shows a mishmash of cell types, sizes, temperatures, and
charge rates i or omits key info entirely.

Dendrite Low temp Low temp
Fast charge resistance Battery life cycle life operation

Prototype size Omitted 70x85mm 70x85mm 30x30mm
Configuration Single layer Li/li symmetric Single layer Single layer Single layer, Single layer,
pouch cell cell pouch cell pouch cell pouch cell? pouch cell?
Charge/ 15 min Varies 1 hr/1 hr 5 hr/3 hr 3 hr/3 hr 15 min
discharge rate charge charge
Temperature 30C 45 C 30C -10C 30 Ccharge, 45C
discharge
varies

Pressure 3.4 atm Omitted 3.4 atm 3.4 atm 3.4 atm 3.4 atm

Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;
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1) Introduction to Quantumscape

We note concerns that 3 former employees shared on the

use of cherry-picked lab tests. One pointed out another type

of cherry-pickingi ihnef ar4dtchubasscds not di scl o
fine print: different permutations of cell components such

as separator thickness, cathode type, and anode-n T hei r

gr aphs are not consi stent o: NnThat
to tweako the knobs to manipul at e

Former employee says lack of consistency from test to t
ATheir graphs ar. &oushoud beconsistentswitretimetcells, same size, from the same batch,
or from a different batch with the same size. That's weird to me.o

Asecondex-empl oyee indicates itds fAvery easgcertdindata ary t est
AnLet me put it this way, when you're testing the batter
for the battery. It's very easy to tweak each of those specs in order to get a good result. I's easy to
change the pressure of the battery, change the temperature the battery's performing at, and you can get
di fferent cycle results, depending on which one you're

A third questioned how different cell components may be mixed and matched for different tests
fif you've got it all working together, are you cherry-picking different elements? You're trying the
separator in one; you're trying the anode in another; you're trying the cathode in another. 0

Source: Scorpion Capital consultation calls with experts



1) Introduction to Quantumscape

A number of solid-state battery experts have gquestioned

whet her OQuantumscapeos -stamtAkeyr y 1 S
di agram includes a mystery compor
which experts deduce to be a liquid that comprises the bulk

of the cell. One expert expl al nec
the QS battery to not have liguid T negating the purported
advantages of solid-st at e even 1 f the Asci e

A number of key QS data slides state A~3.4 at mo i
as atmospheric pressure. At that pressure,asolid-st at e researcher expl ai ne
impossible for a solid electrolyte to work, which requires 20 atmospheres.

firhe pressure, 3.4 atmospheres - for sure they have liquid in their battery. It's not all solid-state.

Because in solid-state, it cannot work [at 3.4]. We have many, many scientists that worked on this pressure

control problem. At room temperature with 3 or 4-atmosphere pressure, there has to be liquid. It's

impossible, without high pressure like 20 atmospheres - they cannot ensure contact between the

electrolyte and the lithium metal. As you can imagine, liquid can flow. For a solid, if you don't establish

very tight contact, I f there's any g api,sSolidistiteliaferiesxpert a i r g a

Slide#10fromDec8"fiBatt er y Sh o Wiagasnesbows an undefined component -i Cat hol yt e o

QuantumScape Zero Li Anode-free Architecture

. Discharged Charged
\SEmanLiactinec) Anode Current Collector :
R ©
| ©

(2] . N Solid-State Separator - = ~N
/ i \ Cathiode Adtive : : 3 Note: Red boxes, circles,
SRS = = = = =0 and arrows, ours for
B I o Catholyte ‘ 3 ] emphasis

Source: Scorpion Capital consultation calls with experts; https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;
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Aside from liquid, we note red flags around the thickness of

the solid-state separator i a key element of the cell and
essenti al t o gttatbel mgT Mes odempar at o
ultra-thin to have a viable energy densityi s o t hi n t hat
super-human, unsolved problem. Ex-employees suggest

that OS i s struggling with a sepe
on arrival. Thickness neqgates the entire rationale for a solid-

state cell i without it, all key OS claims go out the window.

Quantumscapeds SEC filings vaguely allude to unsoa
factor but otherwise bury the struggle..

OS cel |l diagram sh®@lOKkggAid®ol bdsiness could failo with a
State Sep Slidat0drond AWe are |ikely to encounter engineerin
Dec8"fiBattery Showc atlsealitnensions, reduce the thickness and increase the

volume ofoursolid-st at e separators. o0

Charged
Anode Current Collector | Experts, ex-employees indicate failure to disclose separator
_ Lithium-Metal _ thickness is a massive red flag
| Solid-State SeparatorlI . . E . .
_______ frhe other thing that they're not showing is separator thickness

across the boardé | mean, if they reported separator thickness, that
would go a long way toward answering these questions.0 i Solid-state expert

Cathode Active
Catholyte

AOne of the solutions was to make the
typically reduces the performance of the cell, and it quickly negates a lot
of the advantages thatsolid-st at e gi ves élf they say

separator that works, but they won't tell us how thick it isé oi Ex-
employee
Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;

~athade rent Collecto
Cathode Current Collector

Note: Red boxes, ours for emphasis
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Given the sheer number of red flags, we are not surprised
that OS struqqgles to reliably make small-scale test samples
that work, according to ex-employees, much less cells that

are commercially relevant: nWe bDbL
them were ok to testo; Al t was r ¢€
t hat was repeatedly performing foc
samples are so brittle they breatk
rates with manual handling.
Our research indicates that manufacturability is as much an unsolved and daunting
problem as the science. To illustrate the mammoth difficulty in manufacturing solid-state
cells, we preview comments fromex-e mpl oyees on the companyds inab
even small numbers of working cells reliably and consistently.

Q: AWhat about repeatability? Did they make 20 cell s a

A: i Would say that's almost certainly the case. It certainly was the case when | worked there. We built

300 cells a day, and a f ewrotérenmdofkee m wer e okay to test.

AThe chances of this getting broken are probably astro
The separator I tsel f woul d briedmkemblopes manual | abor reas

il beli eve them for a sample or two ofrdontéuslibve thdt theye e
can do that pretty consistentl y. | SO0, ®vemvath a nan-robosb u s t
process, you will probably get some good cells. | don't doubt that part. It's just, can you do it robustly? And

from the peopl e that |iAstheifolmdremploygel K t 0O, they candt. o

Source: Scorpion Capital consultation calls with experts
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2. Volkswagen employees indicate that engineers and
battery experts internally are highly skeptical of
Quantumsacdmadss, getting
slideso and little el se
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2) VW employees indicate internal skepticism of Quantumscapebs cl a

Given Quantumscapeob6ts secrecy and
appear to be Il eaning on Vol kswage
Avali dati ono that the science 1 s
current employvees I nvolved 1 n VW
of whom noted their interactions with OS staff/leadership

and involvement with the partnership.

Quantumscape is a fAiblack boxo to investors, and i
validation, assuming that if a major automaker is involved, it must have seen and blessed
the science as real. VW is Quantumscapebs | argest

Slide #7 from hr. OS December 8"iBat t er y Showcaseo

Volkswagen Committed to QuantumScape Technology » Quantumscape hypes
VWOs I nvol vement at
\/olkswagen Group Qverview VOFKSWAFEN "Vqlksvyagen has pecome Ihela_rgest shareholder of QuantumScape. Our US$100 t - t
= 11 millon vehicles produced in FY2019 A every opportunity.

+  ~$38 billion investment in electric mobility by 2024 - Herbert Diess, Volkswagen AG CEO

+ Plans to launch ~70 electric vehicle models and

produce 22 million electric vehicles by 2029 “The Volkswagen Group has established a joint venture with QuantumScape, a

manufacturer of solid-state batteries. The shared goal of the companies is large-scale

PoRscHe Avdi Skopa BENTLEY (}:\AM\

- Oliver Blume, Porsche CEO

Select Brands

“In June 2020, the Volkswagen Group also announced plans to increase its

Volkswagen Partners with QuantumScape shareholding in the US battery specialist QuantumScape. The objective is to promote
. . - the joint development of solid-state battery technology. In the future, solid-state
o Corporate funding commitment of $300+ million batteries should result in a significantly increased range and faster charge times.
. L . . They are regarded as the most promising approach to electric mobility for
e Strong relationship since 2012, including development generations to come. Volkswagen has already been collaborating with
collaboration, testing of prototype cells and QuantumScape since 2012 and is the largest automotive shareholder thus far. Both

representation on the QS board of directors founded a joint venture in 2018, the aim of which is to prepare the mass production of

solid-state batteries for Volkswagen.”

e Founded a JV to prepare for the mass production of
solid-state batteries for Volkswagen

- Volkswagen Group Half-Yearly Financial Report, July 2020

Soure: Volkswagen AG Hall-Yearly Financal Report published July-2020, 2018 Annal Report publshed Mar-2020, press releases publshed Mar-2019, Nov-2019 and Jun2020, Halfyear press conference  o——
published Aug-2018; Porsche Annual Press Conference published Mar-2019). Page 18 based on Volkswagen AG press release published Sep-2018 .

7 O@t/u_mScupe
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Quantumscapebdbs CEO uses pur portec
excuse for secrecy-we 0r e not Nl n the busin

r es e ar ant aggressively promotes their blessing the

science as sufficient: Atheyodove s
It works, o AVW has gone all 1 no
We note the tone the CEO took in a recent interview.
iINO of f ense, but we
real ly care what vy
MIT Technology Review article, Dec 8, 2020 /

Asked why journalists should have confid

ce in the company’s results
without the benefit of independent findings, Singh stressed that he’s

sharing as much of the data as he car'to be transparent. But he adds that

QuantumScape isn’t “in the busingss of academic research.”

“No offense, but we don’t really care what you think,” he says. “The people

we care about are our customers. They’ve seen the data, they’ve run the

tests in their own lab, they’ve seen it works, and as a result they’re putting
in massive bets on this company. VW has gone all in.”

36

Source: https://www.technologyreview.com/2020/12/08/1013357/quantumscayev-litihium-metal-battery/



2) VW employees indicate internal skepticism of Quantumscapebs cl a

A sharp-eyed battery journalist, who has written a series of

l nvestigative articles probing QL
well as on previous battery frauds with the same investors,

notes subtle wording changes in VW press releases
suggesting the opposi te: hadOnl vy, i

val i dated Quantumscapeos cell so (
The journalist, Steve LeVine, anal ytiterstMd@dentspr es s
no | onger appeared to vouch for QS6 technology. \

opportunity to re-iterate their earlier validation, he indicates they declined and referred him
t o Quant unmgam YV seenied to be backing away from any concrete assurances
about when or i f QuantumScapeodos material wil/ fi

An Ultra-Secret Battery Startup —
Hints That It’s Blown Past Tesla —

This version omits the words “successfully” and “an

industry first,” and merely notes that the cells had been

) . . .
But Won’t Show the Goods tested, a non-committal and thus meaningless bit of
Experts question the claim by QuantumScape, backed by $500 Wording.
million from Bill Gates, Silicon Valley venture capitalists, and VW
/6 Steve LeVine Sep 21,2020 - 15 minread % C] N

37

Source: https://marker.medium.com/anultra-secretbattery-startup-hints-that-its-blown-pastteslabut-won-t-showthe-goods2ed31173610d



2) VW employees indicate internal skepticism of Quantumscapebs cl a

Nonet hel es s, |l hvestors appear buc
Investments in OS. VW employees we spoke to explained

the dynamic: VW leadership is desperate for media wins in

the aftermath of Dieselgate and has Elon Musk-envy i

Apressure i n Germanyo for -bumni ce F
Il nternal VW battery experts are T
A VW employee explained that nthereds a | ot of pr
the pipeline for our investors.o He indicated the
PRoO buthehatt ual battery experts inside the compas
and are nquite skeptical .o

AThereds also a | ot of pressure in Germany to make all

real, so there's a lot of pressure internally, But when you're talking with the experts, with the battery

experts [at VW], there are still alot of question marks. The experts on our side were quite skeptical.

Theyove been working with the current technology for ye
know what kinds of challenges anwempoye0@ bl ems t hey had to

AnWe are getting a | ot Muskignmaleng Bugerasnouncememts df bissupercell and d
his super factory and a much higher density, lower cost, and so on. And we also just need to have
something in the pipeline for our investors to say that we are also working on something similar and

have a strategic plané .It's a lot of marketing and PR out there on both sides [VW and Quantumscape]
because we also need to show something like what Elon Musk is talking about, that something big will come

i n t he ivwednbpldyee € . 0

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapebs cl a
|l n contrast to the 0OS CEOOs cl air
datao and Atheyodove seen it works,
|l nhdi cated that VW has seen |1 ttl e
engineers and experts are raising are trust in the data, a
| ack of transparencyo; Nt here ar e
VW employees indicated that the little that QS has sharedicannot be compared t
established supplier where the testing and valid:
di fferendEngienvedr.so at VW apparently dondét trust ke
madeiT i They dondét trust that vou daom ehkampd eiot i n 1
AThe main issues our engi netrst: tha datlh, adackhpof ransparencye r ai si ng
Behavior in certain situations like extreme temperatures and so on. This is a big question mark
where theyodébre saying that we are having a | ot of issue:¢

questions that are circling around. T h e y  drogt that you can charge it in 15 minutes, for
example. OVW employee

Mrhe data we have received in this early stage cannot be compared to an established supplier,
where the testing and validation we're normally doing i
are so many guestion marks and not everybody is supporting it 100% because it's really early stage

and not all the facts and figures are on the table, and sometimest her e 6 s altsroa nas plaavweekn coyf. 0
employee

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of

Quantumscapeds cl a
VW i ndicates nthere 1 s nothing re
tabl eo and Aanalyzed on our side
dependent on what 1S being preser
slide-war e ANmi xed opinions from our
t hey or e f-mcikedceswdts from the 2 test cells out of
100 that may work.
VW feedback suggests QS is feeding them scraps of cherry-picked information, which
fuels skeptici sm ama tegtcells\&esbemaving inraeiastable manner;
internal commentary that test results they see are not representative.
AThere is nothing real we have seen on the table and i
analyzed on our side in specific detail. [ Wed6re getting it] from QuantumScayf
andfiguresar e aggregated on a | evelivwihpoyeh seems perfectly n

i Wen you have test results and each cell is behaving differently most of the time, of course there
are people [at VW] saying, they tested 100 cells and two performed quite well, and those are the results
we see, just to give you an example. With our current suppliers who are actually equipping our cars, we

get live data. This is not where we are currently. It's also that there's a lot of marketing involved. As |
mentioned before, we ar e quite dependent on

f've gotten mixed opinions from our engineers. Everybody says it'

sivwva | ong
employee

Source: Scorpion Capital consultation calls with experts
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2) VW employees indicate internal skepticism of Quantumscapebs cl a

Former employees of Quantumscape confirmed the color

we received directly from VW, suggesting that VW was kept

In the dark and that the QS CEO and Chief Sales Officer

Nj us:t had |t nai l edo as far how t

Our research i nterviews indicate that VW di dnot
company would like investors to believe.

i don't know if Volkswagen have as much transparency into what's going on in there. | don't think people
questioned it, to be honest. They were very limited in getting access. It was a very controlled
environment . Il don't think they gotForhetegploydeu | | picture.

ARJagdeep and Howar d L ukessestially [@dke dofvn tBeaMWeosganZatibn ance r |
figured out where all the decisions were made, and allocated a guy from Quantumscape to each of
these key points. They just had it nailed. Everything was scripted down to practicing everything after the
introduction.0i Ex-employee

Source: Scorpion Capital consultation calls with experts; note: Lukens appears to have departed his CSO role at QS in Mar 2021, per his LinkedIn profile which lists his tenure as
iMar ©2Mdr2 20210, https: // wwiukens-98968323i n. com/ i n/ howar d



2) VW employees indicate internal skepticism of Quantumscapebs cl a

The lack of transparency from Quantumscape was a key

theme of our research calls with both VW employees, which
suggested major tension in the relationship with QS

Abl ocking us from time to ti meo:
Nnnice Powerpoint slideso but nwe

VW suggests there is fibig drQuandumsciape,duetealacledfat i on
cooperation and withholding of information.

Q&A during our research consultation call
Q: Als there some tension in the partnership because QL

A Al Laughs] | wouldssayaWeldon wadt toduny anto something that we don't trust and have
not tested 100 times, especially where Volkswagen is now coming from. We want to be double-sure
that everything is correct and is compliant. We ar e asking many, many questions,
blocking us from time to time. They say we need to do our homework, thatwe dondtdo know

ANe are not sitting in the same laboratory where we are looking at exactly the same test results. We are

getting nice reports, nice PowerPoint slides, but, for example, we never see the exact composition of

the raw materials. We don't see exact raw data from the test institute, and so on. It's all nicely

prepared and aggregated. |l tdéds not | i ke that our batte
four weeks and let's have a look at the books and show me your facts and figures. This kind of

cooperation, we don't have right now. ©Ovw employee

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapeds cl a
A | ack of Atrusto i n OQuantumscape
was emphasized a number of times during our
consul tati ons: Areal l y difficultoc
data and of OQOuantumscapeo: NnhasnoQc
The actwual dynamic within VWbs battery group does
bl essing of Quantumscapeb6s technol ogy.

Q&A during our research consultation call

Adlt's really diQdawcwudms ¢ a p.d ihimktitts dagsi@adyt the reliability of the
data and of Quantumscape. They don ot -kKmava iestitate starding behind them or real
customer tests, so this is really, really early stage. It's back and forth, back and forth [between VW and

Quantumscapel. Thi s hasnét created trust, when | speak to the
Q:You' re saying there's not a | ot of trust among the en
A nYes, because they are only seeing nice Power Point ¢

saying this is great. They say, let's see, let's find out, let's dig deeper into it and let's see how it really
behaves under certain types of tests, under certain test conditions and so on, and under a mass

production standard, not just in a | aboratory where everything 1is
AWhen you produce this battery in a factory you're pr
something where our people are saying - it's nice to design something in the laboratory and make it

wor k, but when It comes to scale, thisivmeepeydes t o be pr

Source: Scorpion Capital consultation calls with experts



2)

VW empl oyees indicate internal skepticism of Quantumscapebs cl a

Even with the trust and transparency Issues, we were

surprised when VW employees dismissed the OS

rel ationship as not na real partr
Nnnor really a commerci al rel ati or
rel ationship or exchange or joint
stock i nvestment; nNnquite chall enc

VW empl oyees painted the Quantumscape nApartnershi

investment without any real R&D component or even proper access to their data.

ACurrentl vy, I t ' s.R&D ¢oNaborfatiomia st 6 tacktabdsidd ey Of tourse, we have shares
and have some power because we are one of the biggest investors, but there is no real R&D relationship or
exchange or a |J oi nitvwdngoyee Oor whatever. o

AVe d o nltave a real partnership or joint venture. Of course, we are one of the biggest investors, but
they're also kind of scared to share intellectual property, so it's not like we have an open book policy. This is
guite challenging. They are quite protective. This is making the current working mode quite challenging.

Volkswagen as a mass manufacturer is also probably not the one willing to pay the mostforb at t eirvwe s . 0
employee

AWe have no real commer ci al contract and obligation frc
everything transparent to us, becausei t 6 s not a r earleally acommercias relatipnship.

That 6s why we have far mor e diateanplofer Oom est abli shed suppli

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapeds cl a

VW states that they donodot even Kkr
materials I n Quantumscapeod0s protoc
bl ack box: technol ogy 1 S Aunknowr
want to Nkeep their recipe I n the
We note the sharp contrast between VWb0s perspecti
represented.

Al t hink

black boxtosayherear e t he

AnVW doesnot

specs

y ou

Q uvnaamts ta ke8pctlzep eecipe in their kitchen. That's my feeling. They open up the
request edywenpltyed

this I s our

k n o want theecore groeasding of they manufacturing and industrialization. By

chemistry, | mean the structure of the cells and also the material in the cell. We treat that as a kind of
black box. In the meantime, they are developing the industrialization process based on this technology,

whichisactual |y

O&A during our research consultation call
Q: AVol kswagen knows
A : N ofit I N idv@dnmoyed . O

Source: Scorpion Capital consultation calls with experts

what
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h e

unknownivivenplogeey €er ybody. O

chemistry is here?bo



2) VW employees indicate internal skepticism of Quantumscapebs cl a

Internal experts at VW appear to doubt key OS claims, such
as 15 minute fast charging. Questions about battery

| 1 f espan, | ow temperature behavi c
dondot Kknow how the technol ogy bert
t hose KPI 6s 0 Anwhy we are so caut
We find it interesting that VW appears to agree

claims in recent investigative articles, tweets by battery researchers and experts, etc.

AWe haavbei g question when it comes to the batt@wlrydos I|ife
r es ul e seeig®And secondly, when it comes to how to produce such a cell in a mass market, no
one has experience i n thisvwemflofee s al | i n a micro | aborat

AThat 6s t he reason whsayingee naed & ingestigatedudhen MNothiag has really

been produced or tested to scale up the production. There are still a lot of question marks, where we

don't know how the technology behaves. Many of the question marks you can find on websites and

forums and whatever, | woul dvwé&ngloyee t hey' re mostly true. o

fBehavior in certain situations like extreme temperatures and so on. This is a big question mark

where theydére saying that we are having a | ot of issues
questions that are circling around. T h e y  dragt that you can charge it in 15 minutes, for

e Xxa mp'|'|V\ﬂemp@byee

n, ,,there are so many questions alaspectswhselidstatet comes t o t
batteries. We have no clue how solid state technology behaves in extreme temperatures, in crash
Ssituations, over a | onger period of tivimemploye@nd t his need

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapeds cl a

Both VW empl oyees were di smi SSI VE
data as not real wor | d: Neasy to
na s mal | scatapaantdyintbteivl o: nwe [
si mul ati ons under perfect test C C
Nbattery businesso i s fulll of suc
VW indicates they have ydti fteo csoenedicte lolnss &Gtaleed esru sr e
gentl e test, perfect in the | aboratory. o

ARltds easy to have a batt er yandpneet theospess amddd show feasibiitth e | abor a
but come to industrialization, that's another story. The battery business is just like that. |l t6s easy to
demonstrat e, but it ' s wdvivdmfiojec ul t f or 1T ndustriali zation. 0O

AFi rst eadytoadb itin the lab@dmatory and in a small scale and with a low-capacity cell. You
can do it perfect actually. You can control the material so precisely, and also you can pick a good sample
when you do it in the laboratory. But when you come to industrialization, and you have a machine that
may produce hundreds or thousands or ten-thousand cells a day on a big scale, how are you going to

control this kind of process to make sure that it stild!]
nice to have a small-scale, gentle test, perfect in the laboratory. When you come to industrialization, all
ki nds of | sisvwethoyeep OP UP. O

ANVe have only seen simulations under perfect test conditions. What needs to be seen is taking the
single cell into a bigger pack, into a battery system with all the requirements we have, and then it needs to
be tested to see if it's still behaving the same, not just looking at a pure testing environment in an institute,
butunderreal-l i f e ¢ o nvdiémploke® NS . O

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapebs cl a

VW I ndicated strong concern t hat
In the required dimensions for a car. Concerns about cells

with Amore | aver s, bi gger Si zeo
t hose qguestions wi | | turn out o 1
about cost.

Quantumscapeds cl ai ms ar eaydr arstetgpeo VIW appears keenlys i ngl e
aware of the risks of relying on lab samples different than what goes in a car.

Al t 6s ki -nveddoo'ttknotv how thé&irycells will perform later on, and with the lack of transparency, it's

kind of difficult. The core issue is that the cells which we have are not in the dimension which will be

used in vehicles. What we have right now is like a cell phone with only 4 to 5 layers of cells, and it's just

one cell, and this is basically the foundation of al/l C
where you would see them in the cars, and we don't have tests at a module level, which gives us a big

guestion mark. How do those cells behave when you put them into a model or into a battery pack? This is

basically jJjust nice slides biewedoge these are just assun
nAI I t he di s cus samplessn gaite smal dimension®, and they are not manufactured on

industrialized lines. They are just prototype lines. There are several questions. The first is how does it look

when the cells are bigger and put into an automotive er
when you produce them in scaled-up production factories. This is a big question mark. It 6 s gambl i ng, as
as how those quest iiomesployasi | | turn out. o

i Mere are two major questions. First of all, how do the test results and behavior look in an automotive
dimension? More layers, bigger size, in a module or a pack, how is the performance then? And secondly,
how will you scale it up, what are the process parameters? No one has any experience in this and you need to
meet a certain cost target - those are the two biggest question marks our engineers h a v evw dnployee

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapebs cl a

|l n contrast to the CEOO6s cl aim tFl
comments strike us as ambivalent and noncommittal at best

- indicating any orders/commitments would be a decade

away; that theyor e esta@playars;iandg ot |

t hat | t OS uncl ear who t hevodl | s e |
solid-state batteries can be overcome.
Il n our assessment , t he tone of t he comments does

AVW has t e a-stage lbatery teehaotogyyand they are dealing with Quantumscape, but also
getting tests and next-generation batteries from many other suppliers. They are evaluating, testing, and
discussing not only QuantumScape butothers upp !l i er s ivavsmpiopee | | . O

A W are discussing what is the right path to continue and with whom. There, of course, we are
di scussing with Quantumscape, established ipMenpiye@ r s as we

Q: i think you said earlier that Volkswagen h a s midn Quantumscape any orders, commitments, or
purchase commitments because it's too many years out, right? It's like a decade away, is that correct?

A:Y efis , t hat 'issweBpoyeer € ct . O

Q: Als there a possibility that you end up working with
instead of QuantumScape at some point?

A: Al WWe hamekmasygartnerships where we thought they were great partnerships, but then we

stopped the partnership. In the past, we thought Panasonic was a great partner for batteries, but it turned
out not-vwe@ploybee . 0

Source: Scorpion Capital consultation calls with experts



2) VW employees indicate internal skepticism of Quantumscapebs cl a

As one might expect of a corporate partner that is
ambivalent and noncommittal, both VW employees we

consulted 1 ndicated that-stéiea | ot ¢
batteries are at parity or ahead of OS, based on VW

Ascouting resultso: Awho knowso |
A VW employee replied AWho knowso when we asked i

QS would be their solid-state battery supplier.

fSolid State is at the same level or even further advanced than Quantumscape, | would say. When |
spoke with [redacted], they also have the same opinions
as QuantumScapeée .1 t 6 s -w-hlk add r\aemplayed

AThere are quite a | ot ©SolidpdweryaraiSaid Bnerdy.d thigksBAlmnd Taypdac a p e
are also on it. | think they're quite close from laboratory results. At this moment, only based on the
laboratory results, | would say there's not a big difference. ©vw employee

ASolid Power and Quantumscape are close, frankly speaki
apples-to-apples comparison of their chemistry, but | think they're quite close. Based on our scouting
results theyvwandpgecl|l 0se. 0

Q: Als it a forgone concl usi on t let@&te bateoy@roviderns cape 1s goi
Vol kswagen? Or it's just who knows at this point?09
A:Who knows, |  Wwebiployde say. 0

Source: Scorpion Capital consultation calls with experts



3. Phony claim A: Solid-state material resists dendrites



3) Phony claim A: Solid-state material resists dendrites

Dendrites are one of the biggest obstacles in making solid
state lithium metal batteries, preventing proqgress for >50
vears. OS claims to have a breakthrough solution.

Scientistshave tried to make batteries with solid | itt
because lithium quickly develops dendrites, which are metallic growths and deposits that
resemble a tree, roots, or a fungus. Once a dendrite develops, it quickly grows out of control
and the battery shorts and fails. Quantumscapeos
thatos |l urkingo and that Awith enough cycles 1t v
i n the 68006seée. 0

Dendrite layer after 30 minutes of current

At one hour, dendrites almost reach the
other end of the battery, which will
instantly short the cell

At two hours, they grow enough to short
and kill the battery

52

Source: https:/themobilist. nedium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d;
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8299555



https://themobilist.medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d

3) Phony claim A: Solid-state material resists dendrites

In a recent interview, the CEO claimed to have basically
sol ved t he |1 ndamdngdendrges pbrobhem. The
article noted widespread skepticism among experts.

The interview and article focused on the co
dendrites The CEO explained that dendrites
chall enged and that nthose were some dar k ti
at was dendriting. o0 He claimed they then fou
and his fApersonal depression started to |ift

If True, QuantumScape HasMade Dendrites are a fidreaded, o
. . . . that have long stumped battery researchers
the Biggest Leap in Batteries Since

The scourge was a sort of cancer — a nightmarish growth that tends to

the Debut Olethlum IOIl bloom from pure lithium metal while the battery is in use and trigger the

g _But most battery researchers don't believe it ,\ device’s death. The dreaded growth is called dendrites, and researchers

have failed to rid batteries of them, and even to discover what precisely

ry re S s &EofcTo%lbim to have discovered the cause
t o and a special material that prevents them
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donot bel i eve

CEO Jagdeep Singh and CTO Tim Holme said the company had discovered

nein a nloniy mienview last what precisely causes lithium dendrites, and that they had also developed a

we ek, t wo _O f Quant ums rfat@ialPth&t stp?esses them before they grow. If validated, their
founders were most interested in breakthrough would be the biggest in batteries since the commercialization
talking about a single thing: How of lithium-ion itself in 1991. “We’re lucky that in the end nature had a

t hey had beaten dendrites. 0

Source: https://themobilist. medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d
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https://themobilist.medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d

3) Phony claim A: Solid-state material resists dendrites

Smal | probl em with t heanmploydsonsplyc | a i
| t 0s ff al s e, made up, or ANAtot al b L
still struggling with dendrites and slamming the data as

NAusel ess, 0 Acrude, 0 Al mMmmatur eo

We begin by quoting two former R&D employees whose comments are representative of
the skepticism we encountered. Others are quoted in the pages that follow.

Former employee #1: Dendrites are a showstopper and a i
100 %; the company was stil]l Atrying to solveodo it fAwhen
with Quantumscapeds progress and i s extremely skeptical

AiDendrites are a real problem, and that's basically where we were at when | leftd trying to solve
dendrites. It's a showstopper. It's not like paint chips or something like if it happens, you have a few
unhappy customers, and you can repaint their car or make them happy. It's a showstopper. The battery's

not even safe if you have a short risk. Therefore, it has to be solved 100%. And therefore, the ceramic
separator needs to be produced flawlessly. They need to produce hundreds of square meters per

vehicle of flawless 5-micron thick separator material. That ' s a Her ¢ ebrdneer&Dempiby@ S k 0

For mer employee #2: The prototype used for the dendrite
t hat il dondét believe they have solved dendrite for mat.
AA lithium-lithium symmetric cellisn ot a r eal | b atothnedrty bedlile&r e t hat t hey hav
formation in a real battery. A single layer is nothing. Show me a multiple-layer battery, a one AH, two

AH, a commercial-level battery -t hen | 61 | believe it. Their data is usel
point-of-view, it's too crude, too immature. .i Former R&D employee

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Mul t1 pl e f or mer empl oyvyees det ai |
problems with dendrites and imply the CEO is misleading

Il nvestors with nNnhypeo: At wisted t
there yvet, o problems even at <coir
We quote two more former employees who indicated the company has not solved the
dendritesissueian omi nous sign as even the CEO indicate
Former employee #3: Dendritesare _fivery difficult probl em, 6siz&Illsst rugagl e
ARA ceramic electrolyte was the main mechanism when | wa

But when you put it into a film, which is the form factor for a battery, that's where things become harder.

You're balancing thickness versus number of defects;t he def ects are the ones with
They were having problems at the coi n becauseltheffrevel éi t i s
grinding ceramic down to little particles. They're creating this formulation, and they're casting it into a thin

film, and you have to have zero defects One way to combat a defect is to make it thicker, but making it

t hi cker has its consequencrmBeRDsMoyet here' s a fine bal ance

Former employee#4answer s af fi r mat i v el hheylreostruggling with @ gdendrit@ issue
in the transition from single-layer to multi-l ayer cel | s?0

ARIi ght . Let me e xpl aihow treseateriesiwork [g] ©bveobsty ydu'rg always going
to hype up whatever you're doing. | don't know that they've completely nailed this. | wouldn't say that
they've completely nailed it because there are definitely some issues with what they've put outé |

think there's some truth to what he's saying. | just think that... | wouldn't hold my breath because there's

definitely more that he needs to show that this is read

you can do to reduce dendrites, ikec har gi ng at a sl ower rate or changing
pressure. I'm sure that they had to have done some tapering with the specs to get to this level that they

thought was optimal enough to release data. They probably just twisted the knobs and engineered a process

to produce this setofresults. The sci ence | S | urmrherRRD@iployde her e yet . 0

Source: Scorpion Capital consultation calls with experts
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3) Phony claim A: Solid-state material resists dendrites

One former employee painted the dendrites claims/data as

fraudulent: nNndefinitely bullshit,
and replied NnAbsolutelvyo when we
that the key slide 1 s nmade up, f
He stated that at best the dendrit esigesmgylalaypgr coul d
cel I, but not representative of nAnan actual cell o

Al The CEOOs de nbdunchtofebslishatibecause]even iSyouadid have a ceramic separator, the

kind of synthesis that you would have to do on it just to make sured here is the deal. You want lithium-ions

to flow through this separator or the electrolyte; in this case, the solid-state separator and electrolyte is kind

of like a combination here. So, you want lithium-ions to flow through it from cathode to anode and vice-

versa, but then you're not allowing the dendrites, which is essentially lithium metal again, to pass through

the ceramic separator.. That 6 s def i n ifit'saltiny onle-undh ldianketertcoin cell, then yeah, it's

entirely possible, and it has to be single-layer as wellbutit 6 s not going to be represent
will see in an actual cell, especially when it comes to a dual-electrode multi-layer cell, this is just not

going to hol dirFogmerredempogee al | . O
We then asked, AYoudre saying, l tds Jjust not going to h
reasoning for why he believes the claim is Abull shito

fINo. This is a symmetric cell that they are talking about. So, there's a bidirectional current. Going slightly
into technicalitiesd the activation energy for the process is going to be symmetric between the cathode and
the anode because both of them are the same anyway, and it's a single-layer. The assumptions that go into
such a graph would be that the activation energy for the forward and the backward reaction are going to be
exactly the same. Second, it's going to be a single-layer coin cell which means that the area of cross-
section is not going to be enough to even promote the dendriting. Third, at this level, you could
probably nanostructure the hell out of your separator, in which case, it just wouldn't allow the lithium plating
to happen on the ot her-romdRrdbempoy@node or cathode. 0

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

The former employee characterized the claim as believable
as someone declaring 200 miles per gallon for a gasoline-

fuel ed car . and explai ned 1 n det a
are not credible
Simil ar to ot her research 1 nterviews we conducted

answers to our questions to be notable for their high level of skepticism as well as their
technical knowledge/credibility.

Q: #fAYou'r e dideysbasgally made-up, fiction, that it

A : AbSolutely. It's kind of like a body certifying a gasoline car to have 200 miles per gallon on a
test strip. Yeah, it's possible. You don't have drag; you don't have rolling friction, you don't have
anything at all, you don't have the A/C on. It's theoretically possible. But then when you take the car out
on the road, you'd realize it's less than 50 mpg. That's essentially what | expect out of this as well. The
disclaimer is that they've already said that it's a lithium-lithium symmetric cell, so it's only for coin cell for
testing purposes at a coin cell level, and it's single-layer, and it's 45°C, which is also good because the
cel | I's happiest at higher temperatures and not
intoacommercialpr oduct . 0

Q: AnSo, you don't buy what the CEO is saying?o

A nYeah, I don' t i-HdorbeyrRaDtentplbyed , for sure. o

Source: Scorpion Capital consultation calls with experts
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3) Phony claim A: Solid-state material resists dendrites

Asolid-st ate battery expert sl ammed
miracle dendrite-r e s1 st ant materi al as na
statement o and ndi sSsingenuous: n |
can say that and have a straight

Our interviews with solid-st at e battery experts who have studi
and with former employees lead us to believe that its supposedly breakthrough material is

a ceramic compound known as LLZO, which we discuss in a separate section. An expert

who is highly knowledgeable about LLZO cited a key MIT research paper that proves that

it is not immune to dendrites.

ffhat's a ridiculous statement. | do not believe that they have solved the issue and one of the
reasons why | don't believe it is because a researcher under Yet Ming Chiang's lab at MIT has shown a
single crystal LLZO material. it shows that even a single crystal material is not immune to dendrites. He
had a pure LLZO crystal, and the reason why that's important is because there are no grain boundaries, so
the lithium dendrites are thought to potentially move through the bulk and the grain boundaries. LLZO has
had very good compatibility with lithium metal, but he showed that you can push a dendrite, a single crystal
LLZO and why a single crystal is important is because there's no grain boundary; it has to go through the
bulk. So for QuantumScape to say we've solved this is disingenuous. Saying, like sulfides, they have
dendrites, yeah sure, you can push dendrites, but | guarantee you, like send your separator to some lab
and they push even current density through, you're going to have a dendrite form. | don't understand

how you can say that and have a straight face.o i solid-state expert

MIT paper the expert cites on dendrite formation in a single-crystal solid-state ceramic material

through Solid Electrolytes: Example in Single-Crystal i
LigLazZrTaOq, Garnet .
Tushar Swamyg‘w, Richard Park®2, Brian W. Sheldon? (&), Daniel Rettenwander” (), Lukas Porz®, s e

Stefan Berendts®, Reinhard Uecker’, W. Craig Carter®? and Yet-Ming Chiang® 12 E :
Published 29 November 2018 « © The Author(s) 2018. Published by ECS

Lithium Metal Penetration Induced by Electrodeposition B —! ; %
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Source: Scorpion Capital consultation calls with experts; https://iopscience.iop.org/article/10.1149/2.1391814jes/meta
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3) Phony claim A: Solid-state material resists dendrites

Red flag 1: Lab test used to proy
doesndot even use a real battery c
experts Al tos not a batteryo; pr

Quantumscapeds dendrite breakthrough clai mthrests
Battery Showc as atate sepanator resiists @éndrides even at very high current
density. o0 The presentati on i-pickadiffeecatdthy prototypesbbdr i n g e
each slide. However, the dendrites data takes the mixing and matching to an even more
audacious | evel, usi ng what 6si whelhib eoteven anelliworldi s yr
solid-state battery. The other slides used 30/x30mm or 70x70mm lab samples i which are at

least battery cells, albeit single-layer and commercially irrelevant.

Arhis is lithium/lithium. It's not a battery. You just have a thick lithium foil on both sides, and you've got
your fancy solid-state separator between the two pieces of lithium foil, probably just some pressure on it, and

you've warmed itupto45°C and t hen you're dr i vi n-goliddQate tst@msedpett, wita mount of
extensive experience with ceramic separators

Dendrites data slide from OS December A second expert T Prof. Jeff Dahn, a world-respected
BhiBattery Shslidedh8s e o solid state researcher i states that symmetric cells
have zero average voltage and ar e

practical point of view,0 al t hough they can pro
Material Performance: — : :
Dencrito Resi ] other significant information.

LI/LI symmetric cell
Single Layer
45 °C

current density

Based on solid-state
separator material testing

Note: Red box and arrows ours for emphasis 59

Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pd; Jeff Dahn Research Group
https://www.dal.ca/diff/dahn/research/adv_diagnostics/symm_cells.html#:~:text=Symmetric%20Li%2Dion%?20cells%20have,the%200other %20wouldn't).
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3) Phony claim A: Solid-state material resists dendrites

Red fl ag 1 -énpyeestGdhp expdetx and ridicule

the prototype I n the dendrite tes:s
Ndoesnot tell yvyou too much about
Former employees explained why the particular prototype used i which lacks the basic
anode-separator-cathode structure of a batteryii snét a r eal cel | and why

therefore meaningless.

Dendrite test doesndét use a fAnor mal cel |l o; Areally does
Aln a nor mal cel |l , t hptajed énade,candahenh theay have ancathoeldd ebiit this

doesn't have that. With this lithium-lithium symmetric cell testing, they're putting lithium on both sides and

passing electricity back and forth. This is giving you the max capability of the separator, the max speed at

which it can cycle without destroying the separator. That actually really doesn't tell you too much about

the battery. |l t6s telling you the max capability 1 f there 1is
sides and see how fast you can pass it from one side to the other. Of course, when you put it into an

actual battery, you're going to have a cathode on the other side and not just a lithium-plated side,

or else the battery is not going to hold areal charge. That 6 s what passes electricit)
doing that, you're not going to get that type of speed. It's like when you do a Wi-Fi speed test to see the

max speed . You're never actually going to get that if you start downloading, because it's just showing you

the fastest si gnaomeendogep I f you tried. 0O

Asinglel ayer prototype fithat has two anode | ayerso is jJust
fflyou want to say you have solved the dendrites problem, you have to show you solved the problem in a
real product, in a multiple-layer battery. It's just a single layer. A prototype that has two anode layers,

that's not enough. That's academic. That still stays at iSecondeRdmplog@el S i t Vy, It
Lithium/lithium symmetric cell used for dendrite test i
AA lithium-lithium symmetric cellisn ot a r eal |b atotnerty bedlile&s e t hat they hav

dendri te for mat i 0 niSetontex-@nploye€ a | battery. o

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red fl aqgq 2: Quantumscape used a
dendrite resistance. Former R&D employees and leading
experts label it deceptive and a trick that proves nothing.

Dendrites form as lithium is subjected to a continuous current over a period of time i

and of course batteries must operate for continuous periods to do useful things like

power a car. The graph that shows Quantumscapeos
cheated by ndpul siiapgying turrent, stopping applying current,

stopping again i which is not how batteries operate in the real world.

Dendrites data slide from OS December 8"iBatt er y Showcaseo
One of t he worl dbés |

solid-state battery researchers

Material Performance: R

Dendrite Resistance Apul se testo

Material entittement exists for Li/Li symmetric ce 2-min charge < ~ . . .
full charge in <5 min T Single Laye 25C rate S « i Me lines are broken. The line is

>100mA/cm? = T i . A~
Solid-state separator resists 1 = ” /n ot conti nuous. | t 0s
break. Look at the short lines -

dendrites even at very high 1 =
current density ; = <]

s\)uauno

5 - -
, & lo % each duration is very short. They
Based on solid-state o o g
separator material testing : - = apply some current and then
revious b= + 20 e o
it pulse 1 apply current, wait,
T + + ¢ : ; 0 1
: 1 ; : ) . o Comame o apply current,. walit, vgrsus
0 5 10 15 2 2 3 Lanmps continuously increasing the
C UTr r einekding®xpert
~
18 O@t/umScape
Note: Red arrows ours for emphasis 61

Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pd;
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3) Phony claim A: Solid-state material resists dendrites

Red fl ag 2 (cont Stdtg battetyaesehrcheg s ol |
whoobds conduced si mil ar pul se test
and notes another discrepancy in the dendrite data

One of the experts we asked to analyze the QS data has conducted similar experiments

and explained why itds cheating: | ithium has a | c
creates electrical resistance that heats the lithium, which causes dendrites to smooth out

in the rest period between pulsesi whi ch Ai s not how batteries are
The expert further noted the lack of a voltage spike in the pulsing data as another red flag

i n the chart, and wondered what Aot her tricks the

Anyvyone can fdprevento dendrites with pulsingwadslddt itds no
ARSo the question is, why do t heypulbeaats®e notpooblemy busvee? Peopl e
really want to see the continuous data. When you're continuously moving across 30-microns of lithium,

what happens? That's what Prof. Sakamoto's point is as well [in the Levine article]. They might be doing

some trick, reversing something and then pulsing again and then doing something else. That is not how

batteries are operated in the field. Pulsing helps to solve the dendrite problem because as temperature

goes up during the resting period, lithium metal will even out because it melts at a very low temperature.

When you pulse, the resistance increases and the temperature increases. As the cells rests, the lithium

smooths out. | don't know what other tricks they played during the resting period. We ' r e ¢ usbliis@tdl S . 0
expert

Lack of a voltage spike in the pulse data is another worrisome red flag

A V@ conducted a similar pulse experiment in our lab. But the problem is the voltage profile, which has no
spike. All the lines look very flat. Typically, when we go with very high current density like 100mA, there will be
some kind of voltage spike. But we don't see it [in their slide]. | conducted a similar pulse experiment and we
always see the voltage spike, even in a liquid cell. I don't understand why they have no voltage spike at all.
There is a certain shape in the voltage we should be seeing, but we don't see it. The x-axis says 30-
micron lithium, so they moved across 30-micron lithium, but with pulses, not continuously but using a resting
period . i Qolid-state expert

Source: Scorpion Capital consultation calls with experts




3) Phony claim A: Solid-state material resists dendrites

Red fl aqg 2 (contodod) : CEO cl ail ms
that resists dendrites 1T so why was a well-known,
conventional trick like pulsing necessary?

We earlier pointed to a recent article that noted massive skepticism among solid-state

battery experts regarding QS0 dendrite claim. The
science professor Awhose battery work is similar
disputed that QS has found a magical material and stated that their test simply pulsed

the current, confirming the conclusion of the expert who we asked to analyze the data.

If True, QuantumScape Has Made Leading materials science professor i
the Biooest Lean in Batteries Since Jeff Sakamoto, University of Michigan:

88 'P' hthere is no trail of evid
the Debut of Lithium-Ton the purported breakthrough

€ _But most battery researchers don't believe it

— _—
e mm am mm omw o omm

ARéSakamoto is not convinced t hatSakamao speciéicaalkyt hr ough I s t €
suspects that QuantumScapélfsthpyl stagdb tosfoemldendrit
back by reversing théreisgothing that stands ohteas an abvidues

breakt hrough magic materi al or magic coating that enabl
Is no trail of evidence that would explain how they made a leap in performanceé 0

Source: https://themobilist. medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d; 6 3


https://themobilist.medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d

3) Phony claim A: Solid-state material resists dendrites

Red flag 2 (contod): Pul sing
dendrites literature as a cute lab gimmick. OS makes a
mockery of their purported discovery by having to use It.

A simple Google search indicates that pulsing is a standard way to reduce dendrites 7 in
the lab, not in the real world where batteries must operate continuously. If
Quantumscape had found a material that naturally resists dendrites, they would not have
had to resort to the same gimmick as everyone else. We note example papers below.

Suppression of Dendrite Formation via Pulse Charging in
Rechargeable Lithium Metal Batteries

Matthew Z. Mavers. Jakub W. Kaminski. and Thomas F. Miller. Ili
@ Cite this: J. Phys. Chem. C 2012,116, 50, 26214~ s v 2012 paper on pulsing
!

|
26221 .
Publication Date: November 19, 2012 v 3 874 9 \ J 1 9/ Clted bV 119 Others

~

Dynamics of Lithium Dendrite Growth and Inhibition: Pulse Charging
Experiments and Monte Carlo Calculations
Asghar Aryanfar®, Daniel Brooks¥, Boris V. Merinov¥, William A. Goddard, 111}, Agustin J. Colussi™T, and Michael R. Hoffmann™*

Performance improvement of lithium-ion
battery by pulse current

Zhu, Shaoging * 1 Hu, Chen ! Xu,Ye2 2 =i Jin, Yi bo = Shui, Jianglan € & =&

Source: https://pubs.acs.org/doi/abs/10.1021/jp309321w; https://pubs.acs.org/doi/abs/10.1021/jz500207a; https://www.sciencedirect.com/science/article/abs/pii/S2095495619308976

S
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3) Phony claim A: Solid-state material resists dendrites

Red fl ag 2 (cont od) : Two f or mer

of a pul se test

ANnmavyvbe t his I

pul ses f or short peri ods are not

A

former R&D employee stated fiCorrect, 1t 1is60

on a pulse test. We confirmed with a second former employee, who strongly disputed that

t he

are too short to represent a real-world battery test. Given that dendrites develop over time
after repeated application of current, he added that the company would need to show
Ahundreds and thousandso of cyeahdedone dateesh@ava.s t he

Pul se test i s Anot a good way to judge that youdve
AThis test is a pulse test. You can tell that because the bottom green axisd they've got two normalized

axes on the bottom. Every length of that pulse is depositing a very finite amount of lithium, and then they

do a little bit of lithium plating, and then they increase the current. This is not a good way to judge that
you've killed the dendrite problem [laughs] for the simple reason that if you have this in a large vehicle-

size battery, a true commercial-size battery, and you really did want to charge the entire battery, not just a

little bit of charging, which are these tiny steps, you'd want to charge the whole battery at a current. That's
how you woul d pr ov eiFérnkriRe® emplogedn ' t a dendrite. o

The pulses QS shows are far too short to prove anything regarding dendrites

A Mat pulse step is so short that it's only taking a few minutes, and it's only depositing a fraction of a micron of
lithium. You would have to hold that pulse for the full 15 minutes to prove that it didn't have a short, and you'd
have to do that on the device again and again to find out when Volkswagen should void the warranty. That's the
real dendrite test. The length of these pulses is still minutes; it's too short. The goal for charging a vehicle at the
mall before you drive home would be the whole thing charged in 15 minutes. To really judge, these pulses
should be way, way longer, orders of magnitude longer. Maybe this impresses people by saying that
you've killed the dendrite problem, but the real proof is doing the test hundreds and hundreds of

F

mpr

W h €

K i

thousands oftimes. Thi s i s a tiny bit of C ur rAeothet formér R&D ethpoyeel S f O T

Source: Scorpion Capital consultation calls with experts

companyo6s data shows a solution to the dendr.

r



3) Phony claim A: Solid-state material resists dendrites

Red fl aqg 2 (contodod) : OS c¢cl al ms de
verv high cur r eemploydessays lionggr.gaps E x
between pulses at higher current show otherwise.

QS states that the magi -statésepasatoreresisis dendrites eventas N s ol i
very high current density. o However, I'ts chart sh
employee. The right Y-axis shows current density T the higher the two staircase curves

go, the higher the current density. However, as the curves go up and to the right, the gaps

between each pulse become longer and more visible T that is, as the current rises, the

separator has LESS ability to handle a continuous current and needs longer rests.

Dendrites data slide from OS December 8"fiBat t er v S h o wc aRene@r employee explains that
widening gaps toward top right

of staircase curves show
Material Performance: longer rest periods between
Dendrito Ro pulses as current density rises
Material entitlement exists for Li/Li symmetric ce 2-min charge /’_‘/» 100
full charge in <5 min ] Single Laye 25C rate - i Ae jagged steps are so close
I - >100mA/cm? T Vo o ) i
Solid-state separator resists S together in the blue region that
dendrites even at very high 1 —e—a 1 60 8 , .
current density ; a § you can't see the stepsd it almost
Based o S H e 40 % looks like a smooth curve, but
separator MAtEECEE G sl 1., then the steps become obvious
e s at the end. Each step is getting
. ; ; . . . . Csmmae longer, and each step is going
0 s 10 & » » g up in current, which is on the
far rlght y-a X | Srarm&ReD employee
T
18 O@t/umScape

Note: Red arrows ours for emphasis
Source: https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pd; 66
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3) Phony claim A: Solid-state material resists dendrites

Red flag 3: OS cranked up the temperature durinq its
dendrites test to a scorching 45 Celsius (113 Fahrenheilt),
unl i ke ot her tests t hat used 30C.

The lab tests Quantumscape has shown for its single layer prototype have generally been

at 30 Celsius, such as for its AFast CHBatagye o and
Showcase. However, the dendrites test spiked the temperature 50% higher to 45C. Solid

state battery experts and former employees called the cherry-picking of different test
conditions as a r eida sfkliaWgy @ithtde tempédrdature go Up® What

happened at 30C?...Showmethe30-degr ee Cel sius data.o

fiflthis is a real dendrite-resistance achievement, it needs to be done at 30-degrees Celsius. Why did the
temperature go up? What happened at 30C? That's something we really want to know. That kind of trick for
collaging data together from different cell setups is really a big no-no. That's a red flag. Show me the 30-degree
Cel si usi Leeﬁlli@ fol@-sta® battery expert and researcher

Dendrites data slide from OS December 8"fiBatt er v Showcaseo

i ] ]
{
'
¥
ists for L X £ 100 j
® 3 25C rate = i
14 ; T e 2
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ased on solid-state ___— 40 S
arator material testing M = 2
Previous »
02 Tsolid-state {
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Note: Red boxes and arrows ours for emphasis

Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pd; 67
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3) Phony claim A: Solid-state material resists dendrites

Red fl ag 3 (cont odod) : Li t hi um mel t
applving heat to melt dendrites is another ploy. EX-
employee [okes: does OS plan to put heaters under cars?

Quantumscape claims its solid-state separator is a magical material that nature created
and which resists dendrites, but keeps resorting to heat as a gimmick, which anyone can
do - first by using a pulse test which naturally heats the lithium (via the electrical
resistance created) and thereby smooths out dendrites, and also by using an elevated
temperature in the first place. An expert in ceramic separator materials as well as a former
R&D employee both indicated that had QS kept the temperature at 30C like their other
tests, they would not have been able to show this favorable result.

A former QS R&D employee states that hiking the temper e
favorablyo than at regular temperature, and wondered hc
AWhat they'r e dageslithium gnode katteay atsAbCn andl that's important because 45C is

not room temperature. As you can guess, there are some benefits to going higher in the

temperature. The battery performs more favorably. It also can discharge and recharge more favorably at

45C versus room temperatureéwhat | S g OArentliey gutiinggaet t he b
heater or something in the car in order to provide that?0i Former R&D employee

)

A solid-state materials and chemistry expert with extensive experience in ceramic separators states

that 45 Cel sius i s a significant percentage of the way
for dendrites to form in the first place

ALI thium' s mel t fCnbytifpoa're amaterias sciéntisk ywou thirdk @f everything in terms of

Kelvin and what fraction of the melting temperature you're at in Kelvin. So, by that temperature, you're a

pretty high fraction of the melting point. If you're at the melting point, you can't make a dendrite. You also

can use NMC as a cathode material, so you can't really run at 180°C. If they chose 30°C, like the other

sl i des, it would be har dsidstafeepetachi eve this result. o

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 3 (contod): Brazenl vy, d e
elevated temperature, the CEO recently claimed in an

Interview to have solved the dendrites problem - without

having to raise the temperature.

Feb 2, 2020 article guotes Quantumscape CEO

“What we’d be comfortable saying is we developed a theory of what
causes dendrites, a theory that was different from the conventional
wisdom, and we were able to empirically validate the theory well enough
to allow us to build solid-state separators that work at record-high levels

of current density without needing elevated temperatures while delivering

>1,000 cycles,” he said. “These are of course, the parameters you need to
hit to be useful in real cars, so that’s why this development is interesting
and important.”

Source: https:/themobilist. medium.com/if-true-quantumscape-has-made-the-biggest-leap-in-batteries-since-the-debut-of-lithium-ion-5feb85c7e15d 6 9
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3) Phony claim A: Solid-state material resists dendrites

Red flag 4: OS hides the size of the lab sample used for the

dendritestest. Solid-st at e/ dendri tes expert

format thatos not i ndustry accept
Quantumscape discloses the dimensions of the lab-scale single-layer pouch cells used in

the other tests shown in its data presentation. 1
AnBattery Life, o0 and nCel |l Performance: Low Tempo
AnMateri al Performance: Low THeweped the dimensions f8rGhe3 0 mm ¢

separator sample used in the dendrites test are conspicuously omitted. A solid-state

battery expert with extensive experience researching dendrites was incredulous at

Quantumscapeobds failuwu

Dendrites data slide from OS December 8hi Bat t er v

re

-gtamdasdhinbowmatbioa for itstestn du st r y

S h oSwlkidast®® éxpert with extensive

Material Performance:
Dendrite Resistance

2-min charge _—"_" 100

25C rate
>100mA/cm?

Based on solid-state
separator material testing

Cell test parameters

fails to state the area of

the cell used for the

>
0

dendrites test, unlike

P
02 Tsolid-state
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Source: https://s26.94cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf

¥ P x 8 & man:o

Commercial area L"/OLSS_mH_w! prototype
Zero Excess Li, 3.2mAh/cm?, Single Layer

experience in dendrites questions
why the cell s areal di
not shown

AThe other question |
a single layer, but is it the same area
single layer? Why aren't they showing
you what kind of a cell it was done

in? Like what's the area of this cell that
they showed, and how does that
compare to the area to their commercial
area? The fact that they did it in this
very strange for mat

. N ) _ .
industry-accept ed iiSoidwe i
state battery expert with extensive experience
researching dendrites

me

h ¢

t hat
rd. o
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3) Phony claim A: Solid-state material resists dendrites

Red flag 4 (cont o6d) : Dendri te r 1 S
Experts suggest OS is playing games by using an irrelevant
coin-size cell, unlike a real EV battery with 200,000 layers

spanning multiple football fields of area.

Experts and former R&D employees indicate that anyone can prevent dendrites simply by

using a small, commercially-irrelevant surface area for the solid-state separator. The

entire challenge lies in preventing dendrites at scale, given the thousands of separator

| ayers i n an EV battery pack. Quantumscapebs dat
single layer cells sized at 30x30mm and 70x85mm. Experts believe that the cell used for

the dendrites test is EVEN smaller, or QS would have stated its size - making a mockery of

the CEOG6s claim of having found a material that 0-:s

a)

Expert with extensive dendrites experience dismisses cC¢
A Aother thing to keep in mind with this sort of data is you've got a very small area that you're doing this

over. This is the size of a coin cell probably and so, you've got to ask if making a square centimeter that

has high rate | ithium plating capabisdidsthtelexpes 1 S f antasti ¢

Former R&D employee indicates QS is cherry-picking and that smaller lab samples make it easier to
show figoodo dendrites dat a

AN30x30cm cells vs. 70x 8 3hambilibydovnet producesdendiitgsijudtibéecpusea n d
t h e ysinalle The bigger oned my assumption is, there are clearly certain tests that they found more
favorable on this smaller one and they decided to choose the better-looking data for the presentation. 30x30
has less surface area, less interaction, less chance of lithium platingd there are a lot of different things in

the science. It's better performing for certain ceramic reasons.l| woul d actually agree 1C¢
cherry-picking different prototypes for different tests], and the reason why is scalability. There are some
l nherent benefits t oirdmarRebempyeea s mal | er wafer . 0

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 4 (contod): For mer empl c
to get past the coin and pouch cell stage, as dendrite risk

|l hcreases dramatically with cel | s
takes one dendrite to fail a cel l

A former R&D employee detailed the difficulties QS has experienced in taking research

projects beyond the size of a coin cell, sharing an example where things looked great in a

tiny cell T fast charging, battery life, and other parameters similar to those of the current

technology i but failed in a slightly larger pouch cell format (which is still below a typical

commercial dimension). The ex-employee indicated that dendrite risk in particular is

highly sensitive to small increases in surfaceareaii mpl yi ng that 1 td6s meani
claim a dendrites breakthrough with a coin-cell sample.

Dendrites are the typical cause of failure in moving from coin cell to pouch cell size

ASome things died at the coin cell stage. |l ' m sure you
increases the likelihood of failure. If you scale up to a pouch cell level, your barriers get exacerbated

because there's just more area that could be potential failures. And a lot of the failures for these types of

batteries are dendrites. It just takes one dendrite to fail a cell. So, if you have more area, you have more

probabi |l it yiFdmkrrabemplojeeur €. 0

Quantumscape research projects typically fail when cells are made larger than a coin or small pouch

AThe patent i s out there. |l t was a cat hoenhergypgensty, the t . It
ability to charge fast, and thousands of cycles before you got to 80% of capacity. It was the golden metric for

the battery industry. But they didn't move forward with that. We were able to make coin cells. The problem

was when we switched from the sputtering small-scale sample to the scalable form, it was never able to

mimic the performance. They made kilograms of the powder in scale, and they were able to build pouch cells.

They went from half cells to a coin cell and to a pouch cell. The coin is like a dime and a pouch cell is bigger

and square. The pouch cell isthe stageat whi ch mo st i tofhd RRDESployeki € d . O

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 5: OS shows a one-time test on a cherry-picked

sample. Dendrites develop after repeated charging, making

any claim absurd without ageing/cycling data. Solid-state
experts: a ngimmick,o njust a |1t

Dendrites develop gradually as a cell is repeatedly subjected to current. Experts indicate
that cycling a cell with current just one time for a brief period shows basically nothing.
One expert indicated he would need to see the cell cycled at least 50 times to be
convinced, versus just a one-time test.

Solid-state materials and chemistry expert dismisses aone-t i me t est since Adendrites
bit on every cycl ebo

A Ayone in this area knows this is just a little R&D test. Their conclusion that "material entitlement

exists for full charge in |l ess than 5 minutes."™ | don''t
they're saying; we did this, and dendrites didn't form. Yeah but, you only did that test that one time. And

normally, what happens is dendrites grow a little bit on every cycle, and you maybe even reverse them

a little bit as you discharge, and then you grow a little more as you charge, but generally, it doesn't go all the

way back. So, you do this a numbselif-sta®mbterials dxpait@1s , and then f

Another expert callsthe QSone-t i me t est a fAgi mmi cko and says hedd wan
least 50 times to believe it had dendrite resistance

AOne of t he isbhecauseyouhavendm gging effect. If they just said, we can do 100 mA/cm2, and

we're just going to 100mA /cm2 50 times and if they charged, even if they stripped lower, but let's say they

charged at 100mA/cm2, then they discharged at a low current and then they did that again and again and

again, that is one thing that would convince me, like, okay, this is real, and it's really impressive. The

way they've shown it , -isofid'stéemalkriasiexdert#0 f a gi mmi c k. i

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 5 (contod): For mer empl c
testi Al s t hi-tsi nme otnheand gt&tes even 10

different samples would prove nothing, as a single car

needs 200,000 layers and at most 1% can have a dendrite

A former R&D employee wondered how many cells QS had to test to find one with
acceptable dendrites data. He indicated that showing one cell is irrelevant as a single car
needs 200,000, and suggested that if the QS dendrites claim was true, they would have
shown alarge sample size of cells vs. a one-time test.

QSischerrypi cking a dendrites sample versus showing data ¢t
fls this a one-time thing, a ten-times thing, or an every time thing? That's unclear. So, you're not

sure how many times they had to test until they could get that type of result to put out there. Who

knows if the battery can really do that every single time. You would want to see a sample size - this

comes back to the fact that you need 200,000 of these to power a car. If you have 1 or 2 or maybe 10

cells that are able to perform this great, that's great; then you should show that data. It shows that your

science checks out. If they wanted to make it convincing, they would show 100,000 of these cells

that are put in one car, as well as the success rate of all those batteries because in a car, you would

really not want more than 1% of the single layers to have a dendrite. If you showed 10 single layer cells

and 10 out of 10 are showi nicalod odeesnnd rti treesa | |tyh apto wse rg raenayt
Former R&D employee

If the QS dendrites claim is true, they would have shown a sample size of hundreds of cells

The question is, do they have the full picture yet? I'm not 100% sure. Because if they had the full
picture and they knew exactly [what caused dendrites] then they would have hundreds of these
[single layer cells] performing that way. Every single one would perform that way. | guess the big thing
is, we really have to keep perspective of how much they're showing. This is an important node to think
about. Let's say you make 10,000 cells and 100 of them perform that way. i Former R&D employee

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 6: OS dendrites test used a single-layer cell, which
IS meaningless as a typical cell may contain 100+ layers. Ex
employees call single-l ayer merely nacademic
ofmulti-l ayer data NAsuper concerning.

Quantumscapeds dendrites test i s aldimemastbygal cheati ngc
surface area i but the challenges grow exponentially when layers are stacked and it
becomes a three-dimensional problem as well.

Ex-empl oyee states that you canét claim to hdayese sol ved d
Af you want to say you have solved the dendrites problem, you have to show you solved the problem

in areal product, in a multiple-layer battery. [The lab prototype] is just a single layer. A prototype that

has two anode layers. That's not enough. That's academic. That still stays at a university. It's not

I N du s tormey R&Memployee

Former R&D employee calls lack of multi-l ayer dendrites data fAa real concer
i C athrey solve dendrites at scale? Can they solve it to be cost-effective? They still haven't done anything in

a multi-layer pouch, which | would say is super-concerning to me from a timeliness perspective. Not

having anything in a multi-layer cell is a real concern for meé The separator has a job to do to stop

dendrites but the separator also has to do other things: it has to conduct lithium, and it has to interface with

the anode and with the cathode. It has to be manufacturable at scale. If you've tried to solve those problems

all divorced from each other, that doesn't mean that they all go back togetherd the solutions these come

with all go back together. | would try to understand what do you have in a full cell? What do you have in a

multi-l ayer cel |, and I f not, whyormeairaderloy¥®why doesn't 1t worKk

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 7: Ex-employees indicate 1% of the obstacle is

testing a dendrite-resistant material, which others have

done and 1 sno6t di fficult, but 99¢
where OS has shown nothing and where companies flop.

A former R&D employee stated that making a solid-state separator material that resists

dendrites has factually been beforeo and fi s not
challenge for 50 years has been manufacturing the separator at scale, and t hat Amult
companies have gone bankrupt because of PPM-I e v e | [ parts per mill i on]

The real difficulty is not in coming up with a solid-state separator material but manufacturing a

Athin uniform | ayero of it at scal e

AThere are two parts to the probl em. On erhigissomethikg ng t he

that is not that difficult, actually. And then you have to bond it and make it a thin uniform layer; that's
the hard part. That's where a process called sintering is used, which is high-temperature exposure of a
preform of what you want and then the grains glue themselves to each other, kind of like soap bubbles

coal escing. | t' s t he s abithiunp metad hag Iseen looked dt boc50 yetrs,mredi o n €
dendrites have been the bane throughout. You can't solve the problem in the absence of an
engineering protocolt hat assures that all pl aces in tibbim8 actual ¢

R&D employee

Previous companies with a dendrites solution have gone bust when they started manufacturing

AThere are two parts to the dendrites probl em. One i s t
with the mechanical properties of the material. The other set have to do with the quality of any of the

components that have lithium metal in contact with the electrolyte, and there are all sorts of issues in

making sure you get every single one reliably at 100% in each cell all the time. Multiple companies

have essentially gone bankrupt because of PPM-level failures in the field of these cells and dendrites

and consequential explosion. ©OFormer R&D employee

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 7 (contod): Easy- t o demc
commercially relevanto cel |l t hat
empl oyees emphasi ze that the obst
maki ng nhundreds of square meter s

Two former R&D employees stressed that the heart of the challenge is manufacturing vast
guantities of an ultra-thin dendrite-resistant solid-state separator material per electric
vehicle, and that the small single-layer pouch cell that Quantumscape has showcased is
irrelevant from a manufacturability perspective.

The lab-scale prototype Quantumscape has shown is easy to make but commercially irrelevant
ANnTheydve ddayerpoach cell. Wgrélagively straightforward to make sure the quality of that small

piece in a particular configuration isn't a problem in that small, non-c o mmer ci al l 'y relievant sys
Former R&D employee

Solid-separator materi al has to fAproduced flawlesslyodo in v
A Bndrites are a real problemé it has to be solved 100%. And therefore, the ceramic separator needs to

be produced flawlessly. They need to produce hundreds of square meters per vehicle of flawless

5-micron thick separator material. That ' s a Her cidotme RDemploy@ges kK . 0

Source: Scorpion Capital consultation calls with experts



3) Phony claim A: Solid-state material resists dendrites

Red flag 7 (contod): Yet anot her
manufacturability as the monumental problem i even a

si ngle defect or nparticle of dus
short the battery

Given the central importance of manufacturing as the key to preventing dendrites, we
include detailed comments by a former R&D employee who discusses the challenges in
working with a ceramic solid-state separator: making it ultra-thin, at extremely high
temperatures, and then allowing it to harden and shrink, all without a single defect or
debris over vast quantities of material required for a single car.

Manufacturing an ultra-thin solid-st at e separator tends to easily result
shapeo or uneven shrinking, which then | eads to dendri:t
A Go i n g30x3dmeAirpods size, to a bigger size; that's more surface area, more area for a dendrite or

a pinhole. Pinholes are a big issue in ceramics. Any ceramics processing engineer talks about pinholes

being one of the biggest issues that lead to dendrites. Imagine a piece of paper that's ridiculously thin, and

you need to heat it up into a ceramic. Any ceramicist will tell you that you need to sinter and solidify that in

an oven. You're taking it to a couple of thousand degrees so that ceramic can harden, stiffen, and typically

shrink. But when you're doing something that's so thin over that big of a form factor, it makes an

irregular shape, or it shrinks too much in certain areas. ©OFormer R&D employee

A single defect or particle of dust can create a dendrite and kill the battery

Al f there's a defect or dneabimeiifshere'yeven apatitle of diesathae a pi nhol
gets onto the surface. Trying to get the chemistry right to put into a furnace at that high of a temperature,

and have it perfectly come together in order to make something that's super uniform, super-flat - imagine if

the sample isn't 100% flat and you put it into a battery. If it's not flat, it's not going to interact with the

cathode and anode in different places, and the pressure points are where you can definitely see a crack or

a pinhole forming. Those pinholes will instantly short the battery.o i Former R&D employee

Source: Scorpion Capital consultation calls with experts



3. Phony claim B: Battery performance in low
temperatures



3) Phony claim B: Battery performance in low temperatures

Operating at very low temperatures is mandatory for
automaker acceptance, given cold climates where vast
swaths of drivers live. Quantumscape claims its solid-state
battery not only excels but exceeds typical Li-lon.

Quantumscape claims fnextreme | ow temperature oper
its solid-state prototype performs better than conventional liguid Li-ion batteries in cold
weather, stating that its retains significant capacity even at -3 0 C, equ2Zalkent to

Key data slides from QS December 8"fiBat t er v Shgided2als e 0

EVCIE]
Performance: :
Low Temp Key claims
Operability shown at lower 45 ARNExXtr eme | ow t e mper atur e
end of automotive
temperature range with single
fayer protolyee ASignificant capacity is
Significant capacity is = - 0
accessible even at 5 S ~ C/Sianodd  -30°C -20°C -10°C 0°C even at -3 0 Co
-30° Celsius %’ 2 ~ Liion
== =~ — - Cﬁ\
~< 1  so0mm, Sege e Chart suggests QS cell performs far
. . 05 v o P i better at low temperatures than
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Note: Red circles and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 80



3) Phony claim B: Battery performance in low temperatures

Cold climates are a long-standing obstacle to solid-state
batteries, which have a solid lithium separator. Solids are
dense unlike reqular liquid Li-ion batteries, and hence need
high heat before lithium ions flow back and forth.

Quantumscapeods own slide points out t h-stat@gr obl em,
separators nAonly work under s eviespelifigallycstatmgr omi s e d
theyonl v work under elevated temperatures, which d

Key data slides from QS December 8"fiBat t er v Shsidediss e 0

Low Current Density while Charging
@ * Low Cathode Loading or Low C-rate Slow Charge ~ . .
o > AEXi sting separators on
under severely compromised
m 2 eyCie Lile . . . hY
Existing ) - <800 cycles Life conditionso
separators only
work under Limited Temperature Range Cost L > A LI mi t e d t e mp er at e r an g
severel * Elevated only Complexity - R
B bromised AEl evated onlyo
conditions Requires Excess Lithium Low Energy ]
nCost o, ACompl exityo
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15 O@t}lm&upe

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 8 ]_



3) Phony claim B: Battery performance in low temperatures

Red flag 1: OS once again resorts to tricks and gimmicks,

some buried in the fine print, which indicates that its 3x3cm
prototype was actually charged at
and only then discharged at a low temperature.

Obviously in the real world, cars in cold climate
in garages or parking lots where the temperature is kept at a sweltering 86 F. It appears to

us that QS concocted a rather unusual test in order to create a favorable slide headline.

Lithium ions move in one direction (cathode to anode) while being charged and then in

the opposite direction when discharged. QS seems to admit that it in cold temperatures, it

canot move |l ithium through its sol thdvesydedihitons ep ar
of a working battery.

Key data slides from QS December 8" i Bat t e r Aboming into the fine print indicates the
S howc aisséde #21 prototype was actually charged at 30 C

Material
Performance:
Low Temp
Operability shown at lower
end of automotive

temperature range with single
layer prototype (30 x 30 mm)

Significant capacity is
accessible even at

-30° Celsius

S
e

Note: Red boxes and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 82



3) Phony claim B: Battery performance in low temperatures

Red flag 2: A former employee sharply contradicts OS data,
stating that they coul dnodét even
75 C (167 F) : nA tal.l cl ai mo:;
possibleo; nNndefinitely something
achievedo: OS slide data defi es
m

The for mer e

AActuall vy, back when tHey amald nowwgettthe operateng teropamataresydown to
let'ssay,75-d e gr ee s Ciegdrm@remploFee O

N ()

r

pl oyee flatly rejected the companyaos:s

AThe thing is, they could not h ®decaselatitbumgnktalanddewn t he t e

andacerami c separator, both of them wor k Thaat'st when el ev:
definitely something that they could not have achievedé Thi s c¢l ai m of the battery b
even negative temperatures, that's a tall claim, especially when they're starting to use solid-state

electrolytes. | don't believe that's possible. | would definitely wanti some sol i
Former employee

nl'"ve been | ooking at the dat a. | f you have their pr e

slide number 21. They have this data out for carbon and silicon anode, that's for a conventional lithium-
ion battery in the dotted line. And then they have different colors corresponding to 0°C, -10°C, and -20°C
and -30°C as well. Purely from a materials perspective, because you have lithium metal, just a billet of
lithium on the other side, which is going to be deposited - the numbers that they show, it just defeats
common Kk n o wilrFemd gngloye®

Source: Scorpion Capital consultation calls with experts



3) Phony claim B: Battery performance in low temperatures

Red flag 2 (contod) : For mer empl c
able to geto | ow temperature perHf
stunned/ skeptical At hat this seer
di scoveryvyo: Aunt i | about a vear L
probl em and al l of a sudden 1 to0s
skepticism a recent battery conference

We found theex-e mpl oyeebs comments iIinteresting and bel i e
Qur gquestion: AWhat are the main technical chall enges/

you're skeptical that they've solved? What are the big things that you have to get right that you
don't think they've qgotten right y et because it

S t oo

APerformance of the battery at -Zerovwempeeatuges thatsur e s, espec
something that they were never able to get right back then. From all of the statements they've put

out, from all of the publications that they've doneé | mean, this seems almost like a sudden

discovery. Until about a year back, they couldn't solve the problem, and all of a sudden, it's just

solved and not just solved but stabilized and now scalable as well? That's something that | would pause

to | ook at and seriously eval-rdmsetepoyder om a materi als per

Former employee attended a recent battery conference where experts were skeptical of QS claim
A Afar as the low-temperature performance is concerned, they [experts in attendance] didn't agree on

these numbers at all. There was a lot of skepticism about the low-t e mper at ur eiFoomprer at i on. 0
employee

Source: Scorpion Capital consultation calls with experts



3) Phony claim B: Battery performance in low temperatures

Red flag 2 (contod) : For mer empl c
fanci f ul as maki ng a nti me machir
temperature operation i1s not something they were able to

sol veo: an explanation of t he unc
The former employee stated that | ow temperature g
plagueso solid electrolytes in particular, becaus
move | ithium ions through, and therefore must fir

Our Q&A with the expert
Q:fAnYou're saying as of a year ago, they hadn't solved

A: rhe problem that plagues lithium-ion batteries and more so solid-state batteries would be the
battery's performance at sub-zero temperatures. Let's talk about temperatures below 32F. The
people over there were never able to solve that because it was a materials problem. [Solving it]
Is sort of like saying I've made a time machine work. It just isn't possible because when you introduce
something called a solid-state electrolyte. It's a solid. It's going to have some sort of ionic conductivity

iitds responsibility is to |l et the ions pass through
good electronic conductivity - it's going to be a good conductor of heat and current, but just not
materials |l i ke the | ithium i ons ystaie éleceolytesxwherrtia 1 ng t o

only going to happen if all the molecules inside of it are excited at high temperatures. If you're going
to say it satisfactorily performs at low temperatures as well, that's definitely reason for doubt
because iIit's jJjust not possible from a materials per sj

You said a year ago they hadn't solved this problem

Q
=1

A: Al jJjust contact ed atheg sau phe lew-terhpenatere pperateoma is dot
somet hing they weri emeehployge t 0 sol ve. 0

Source: Scorpion Capital consultation calls with experts



3) Phony claim B: Battery performance in low temperatures

Red flag 3: OS further claims that its cell outperforms Li-ion
at low temperatures. Former employee implies fraud: slide

data Ai S just not trueo; Ajust pi
Anot something I 6m going to buyo
Quantumscapeods slide shows that i1ts solid state ©L

than conventional liquid electrolyte-based Li-ion. A former employee analyzed the data in
the chart and explained why it simply cannot be true.

el Key data slide (#21) from QS
, e — ﬂ December 8"fiBat t er y
“ W S, s0c a0cc occ] S howc aisreférenced in
\ . Lion comments below
Former employee explains why the data shown in the QS

A: frhe number 140 that you see at 0°C - just a little bit of technicalities here - so 4,000 is a normal value.
The active specific capacity should be ideally around like 3,500-4,000 because they are using lithium
metal and at -30°C, you would have exactly 1%, if that, which is usable. This graph should be all the
way where your carbon-silicon anode would be. The dotted lines and the -30 should sort of be
coincidental, and the rest of them would be like marginal improvements over what you see. But again,
you would expect the same trend for a conventional b

Q:NYoudbre sayi ng t h-ehelthaghald bediffdarentj like thisisaqi the behavior you
expect ?0

A: fLook at all the color lines - shrink and move them such that the -30 coincides with the dotted line.
That is exactly what the trend would be. This shows that your conventional battery performance is
inferior to your solid-st at e battery, which is just not true. 0

Source: Scorpion Capital consultation calls with experts; https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2. pdf 86



3) Phony claim B: Battery performance in low temperatures

Red fl aqg 3 -énpoyet éxplains camxnon-sense
physics of solid vs. liquid electrolytes and why OS chart
data is boqus In saying that their prototype performs better

at low temperature than reqular liquid-based Li-ion.

When a liquid is cooled, it still remains a liquid and its ability to move ions relatively
easily doesndét degrade as much. However, a sol
i tés heated. When that solid goes from hot to

Former employee explains why reqular liquid-based Li-i on per forms better HAany

temperature operation

A:iSlide 21 is definitely anotlevehambiguous;iwould say that theyi n my
just picked some data that would represent something, and they put it in the deck. That's not
something |I'"m going to buy.o

day

opi

Q: fAiYou're saying this cidnaaesworseiracold weatmewrtlean solidstate that | i t hi um

just defies common sense?o0

A:iHerebs the deal. From a theoretical perspective,
room temperature, and you have a solid which performs extremely well at high temperatures but only
average room at temperatures. When you decrease the temperature on both of these formulations, the
liquid is actually not going to lose much of its properties because, just from eighth-grade physics, your
liquid is still going to be a lot more spread out in terms of your density of molecules and the solid is just
not. As you keep loading your temperatures, it's just going to increase the density, and it's going to
create a harder time for the molecules or the ions, in this case, to move through it. So, | would say a
conventional lithium-ion battery at -25°C and a solid-state battery at -25°C; | would pick the

lithium-ion, the conventional battery, any day foralow-t e mper at ur e pewdorfiedbr mance.

employee

Source: Scorpion Capital consultation calls with experts
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3. Phony claim C: Fast charging to 80% in under 15
minutes



3) Phony claim C: Fast charging to 80% in under 15 minutes

0OS makes the dramatic claim that its prototype cell achieves

80% charge in under 15 minutes, versus current Li-lon

batteries that take 40 minutes. Solid state battery experts

and former employees call the data fake, misleading, or a

Nshell game, 0o and outline 4 red f
Leadingsolidst ate battery experts and former empl oyees
flags which we detail in the next few pages.
Key data slide from OS December 8hfi Bat t er y 4 red flags we examine one by one in the
Showc aisstde #17 next few pages
Fast 1) The curve showing QS fast charge appears to
Charging be made of fake data points-fil t 6s not r eal
Fast charge capability
e)_(oeeds commercial tan;gets
s oot 2) Graph is misleading, as the Y-axis is fails to
80% Charge in 15 minutes. state the total chargeiT ia common tri cko
e o
minutes
3) The slide fails to state that fast charging
y quickly destroys the cell, and hides how
b many times the QS cell can be charged at
N \ thisratei a fishel | gameo
4) QS misrepresents state of the art lithium ion
charge times, to make their

Note: Red circles and arrows ours for emphasis

TAsandbaggi ngo

Source: Scorpion Capital consultation calls with experts; https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2. pdf
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 1: Curve showing OS fast charge appears to be
made of fake data points. Leadi nc
We asked one of t he 2state Dadedyseséarchedsitonsgrutsiad i d

Quantumscapeods fast charge data, and iIin the exper
fifhe gray linei s somet hing every | ab can produce, and | woul d
clearly see the data points. The blue line, I think, iswishful. 1 t 6s not r eal . There's no va
| cannot see any data points. |l tds jJustThassmyandomly dr a\
interpretation for slide 17. If they were going to peer review like in science journals or publications, a
reviewer | i ke me would def i niiLehdiggboyi-staespkrt f or t he ori gi nal

Slide#17fromDec8"fiBatt ery ShoweealS€®@the QS fastcharge curve (blue)and the lithium ion

one (gray) i blue OS data points are perfectly, evenly spaced
Fast Fast Charging which suggests they are fabricated, while gray data points

Charging ' appear to be actual data

I — W
Fast charge capability e P T T e o - \

exceeds commercial targets ' o \ -
with commercial area single 5 , - . . N | - .
v s = Y

layer prototype
g-u-" _

¥ . : v - o
80% Charge in 15 minutes. g ¥ - . H
Lithi:;;l;:tgl::tiesrli;;?::;nﬂy :. /- jom - - - Enlarqed lithium
minutes § S —— ion charge curve
. 2 o
\7_

. / / Enlarged QS fast
Note: Red circles and arrows ours for emphasis I / Charqe curve
Source: Scorpion Capital consultation calls with experts; ‘ /
https://s26.94cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post- -

Presentation-20210107-2.pdf;
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 2: Fast charge graph conceals the capacity the cell
IS chargedtoin15minsibecause 1 t0s absurdl
believe less than 1/3 of a common hearing aid battery

Quantumscape boasts that its prototype can be charged to 80% in 15 minutes T butd oes n 6t
tell you to what capacity. Fast charge is meaningless if a battery lacks energy density. We

find the lack of disclosure troubling, as reporting the actual capacity a battery is charged to

Is industry standard - even college students do this in lab.

Key data slide from OS December 8"fi Bat t er y ZoomingintotheY-axi s shows AState c
S howc aisséde #17 charge [ % 6 NOT actual capac
Fast — 100
Charging
90
80% Charge in 15 minutes. g A
“‘“L“:S,';’:ﬁ;n‘gz%::fﬂz""’ - 80 {—=—=—==—======f .
70
= Qe

State of charge [%]

Note: Red circles, arrows, and dotted rectangle are
ours for emphasis

Source: Scorpion Capital consultation calls with experts; https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-
Launch-Updated-Post-Presentation-20210107-2.pdf
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 2 (contod): Battery expe
Na ¢ ommoni fastcharde ts meaningless if the battery

has virtually no enerqgy

A leading solid state battery researcher estimates that the single-layer pouch cell QS
shows is less than 200 milliwatt-hours (mwh) T which is at the level of a hearing aid and a
only asmall fraction of astandard AA-bat t ery si zed rechargeable 1| it]

Leading solid state battery researcher explains the fAcc
i Ntice the Y-axis is state of charge. It's a percentage, a ratio. Let me give you an example. A lithium-ion

18650 cell is 3.5 amp hour, with a nominal voltage of 3.6V. At 100% state of charge, these cells are rated at

more than 10-watt hours. For the Quantumscape single-layer pouch cell, | bet that capacity is less than 200

milliwatt hour, which is at least 10 times less than the 18650 lithium-ion cell. The Quantumscape data is

particularly impractical because their denominator is much, much smaller. They didn't really say what it is.

The data they have is in terms of a state of charge percentage. | would ask them to plot two different

graphs-what' s the actual capacity youbve charged within 1!
interms of watt-hour s ?0

OQur Q&A with the researcher explains that i tdés meaningl
lab-scale sample cell with a commercial lithium ion cell with high energy density
Q: AYou're saying they're getting to 80% charge, but th

A AThat woul #'sacemmoyn trigkuumf®rgunately. When you compare lab-scale data to
larger-scale like 18650 cells, it's not fair because 18650 cells deliver more than 10owatt hour s now. O

Q: AYou're saying the Quantumscape cellL-ienpi8babl gel bS8

A NnYes, |l am al most <certain that's what happened?o

Source: Scorpion Capital consultation calls with experts



3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 2 (contod): Fast charge
1/20t of an iPhone battery, yet QS cells will soon have the
enerqy density to powereécars?

We are surprised that after a decade of R&D and hundreds of millions of dollars spent, that
Quantumscape is showing fast charge data for a single-layer lab-scale prototype that
appears to have a fraction of the capacity of a hearing aid.

200 mAh 650 mAh 3,400 mAh 3,687 mAh
*per battery expert estimate
Quantumscape single-layer Duracell AA-size iIPhone 12
pouch cell (7 x 8.5 cm) hearing lithium ion Max Pro
aid 18650 cell battery
battery
o
o M oo
e ?
S
122
15
32

Source: https://electronics360.globalspec.com/article/14978/teardown-apple-airpods-pro-with-charging-case; https://www.microbattery.com/tech-duracell-hearing-aid-battery;
https://www.nitecorestore.com/Nitecore-NL1834-3400mAh-Rechargeable-18650-Battery-p/bat-18650-3400-nite-nl189.htm; https://www.phonearena.com/news/Apple-iPhone-12-
Pro-Max-battery-life-test_id128422
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 3: Fast charging quickly destroys a battery cell 1
no wonder OS hides how many fast charge cycles its lab-

scal e prototype can handl e. Wh at ¢

We find it telling that QS fails to state how man
charged at a 15-minute rate. On a different slide unrelated to fast charging, QS claims its

prototype has a battery life of 800 cycles. However, that slide DOES NOT use a fast charge

rat e. |l nstead, it uses a flwhichimaattgrespeak meamsiadc har ge

hour charge/ di scharge. Quantumscapeb6s failure to
IS a massive red flag.

Key data slide from QS December 8"fiBat t er y : : . .
Showec aissiide #20 Zooming into the fine print

|l ndicates N1C charge
di s c harwhiehds a

/ technical term for a 1 hour

rate, NOT 15 minutes, which is

known as 4C

Battery Life

Exceeds commercial target
with commercial area single
layer prototype

Cycling with >80% energy
retention in 1000+ cycles

Chart based on accelerated
testing (3x automotive rates)

Discharge energy [%]

- . N .
i Battery University i What is C-rate?
C-rate Time
pt 70 QuantumSicape 5C 12 min
Source: https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated- 2C 30 min
Post-Presentation-20210107-2.pdf
1C 1h

Source: https://batteryuniversity.com/learn/article/what_is_the_c_rate
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 3 (contod): A former emg
playing games by failing to disclose that fast charqging

quickly damages the QS batteryi i1 t 6s | 1 fe Anot s
For mer employees we interviewed called out the coc

disingenuous, as it quickly damages the battery cell.

Former employee indicates that failing to disclose damage from fast charging is an example of the

CEO playing games and misleading investors

Q: 1 Wh gau say the CEO plays it close to the line, is there anything that you're able to elaborate on there?
Such as public statements that are artfully worded but are not actually representative of reality. 0

A: 0 Ylecanlgive you one. In the last public presentation, they talked about fast-charge capabilities, but
what they didn't show is the sequential effect of all the fast-charges. Although the single-layer pouch cell
Is capable of fast charge, there is too much damage caused during that fast charge to do it every
single time, and they didn't mention that. ©OFormer employee

The former employee explained why the QS cell s cycl e |
NThe cycle |Iife is not specified an.dVhenyoudofabtehaginggndi ng i
you damage the cell, and so its life is less. The damage mechanism is loss of lithium in the battery. It

essentially plates out as an inert byproduct if the charge rate is too fast. And there are two effects: it

decreases the amount of lithium available to move electrons, so your energy density goes down, and it

creates a barrier film on the anode, and that is an impedance issue, so the cell has less power. ©OFormer
employee

Source: Scorpion Capital consultation calls with experts



3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 3 (cont od) : A second
ngener al knowl edge o t hat f ast
battery. Solid state expert also calls OS claim bunk.

Another former employee explained the game that QS is playing i declining to show
battery life at a fast charge rate, and misleading investors by showing them battery life
at a SLOW charge rate instead. A solid state battery expert with extensive experience in
the ceramic separator that QS appears to be using questioned whether its lab-scale
prototype can be fast-charged more than a couple of times before failing.

Anot her f or mer empl oyee i ndicates itds nNngener al

f or
C h ¢

Kknowl ec

the battery, and points out the companyo6s failure to di

fAf you're charging and discharging fast, the general knowledge is that you're going to degrade faster.
The fact that there's no charge rate versus the cycling data at that particular charge rate - so they
can say this is how fast it charges, and then they're showing cycling data from a cell that's at a slower
charge rate. You have to connect t hose itrowe emplofed

S

A solid state expert wondered whether the prototype could be fast charged more than a few times
before failing

fOn slide 17, you get that fast-charging graph there, and they're showing less than a 15-minute charge,
and that's good, but what's not clear at all in this is you can do that one time. The thing is, you can
probably just go in the lab and put together current, any old lithium-ion configuration and force it to charge
that fast, and it would not fail immediately. It's like, yeah; you can do this once, can you do it every time you
charge a vehicle during its 200,000 life? | don't know the answer based on this data. If they had it, it would
be hereé. How many times can you do that before
fantastic. But is it really just like a couple of times?0i Solid-state expert

Source: Scorpion Capital expert consultations
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3) Phony claim C: Fast charging to 80% in under 15 minutes

Red flag 4: OS misrepresents standard lithium-ion charge
times to make theirs look faster. Two former employees call

It a NAshell gameo and Aionbaterees r at e
can be charged in 5to 15 minutes.
QS claims that conventional | T thium 1 on batteri es
mi nut eso and take A~40 minutes [for] 80% charge. ¢
QS is using a misleading comparison.

Former employee calls QS claim a Ashell gameo because n

already shown 5 to 15 minute charge times

AHere' s the s helThe shalmameadsrthattthey're commpaging their battery to what is

available in the marketplace today. But that's an irrelevant comparison. It turns out that a silicon anode

has an inherently high charge rate, and so, the silicon anode can do to 5 to 10-minute charge, and a number of

companies have demonstrated that. So, they made it look good by comparing it to the current but not the next-

gen. The next gen are companies | i ke Sila Nanotechnol og

others, but they're the biggest. Their charge times will be five to 15 minutes. | don't think Sila has achieved five

minutes, maybe 15 minutes for them, butthereareot her pl ayer s that haveiramerhi eved

employee

Anot her former employee says OS claim i s i nhaccucriomt
battery charge times keep getting faster, making the competitive bar even more difficult for QS

0% in 15 minutes isn't really accurate. The last battery system | worked on was 80% in 25 minutes while their
graphic is showing 40 minutes to get to 80%. So they're sandbagging a little bit on the state of the art. Certainly,
they're not better than the conventional technologies in the timeframe that QuantumScape wants to have
something. QuantumScape doesn't have to beat 2021 with lithium-ion batteries. They have to beat 2030 with
lithium-ion batteries because that's when they're going to come out. We've got a number of years of progress
ahead of wus that they're ige@cniifgmertmpoyeh ave t o keep up

Source: Scorpion Capital expert consultations
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3. Phony claim D: Long battery life to 1,000+ charge
cycles



3) Phony claim D: Long battery life to 1,000+ charge cycles

Quantumscape claims their battery can be charged 1,000
times, equal to 300k miles, with >80% enerqgy retention |

once again based on a small, single-layer lab prototype

One of the five key criteria Quantumscape lays out for an EV battery to be commercially
relevant is battery life. They note that the commercial requirement is 800 charge cycles
whil e maintaining at | east 80% of the batteryods

Key data slide from QS December 8"fi Bat t er v Shgided20s e 0 Key QS claims

Battery can be
7 cycled 1000+
times, and still
exhibit 80%
energy retention

Battery Life

1=}
o

Exceeds commercial target
with commercial area single
layer prototype

@
o

Cycling with >80% energy
retention in 1000+ cycles

5\[%]
2
H
;
T ]
C
T

@
o

Equivalent to
/ 300,000 miles

B — . / driven
B0 e T S e H /
Zero Excess Li, 3.2mAh/cm?, Single Laye H
10 ~rharne e A o res !
v alfge a i JIS arge 1
2 o . A ~try 100N {arnt fFA “arey !
U v, & 3.4 A4alll JU DL C JISC Arde 1
0 - - - - . -
0 200 400 600 e

800 1000

Cycle Index
Miles driven
0 60k 120k 180k 240k 300k 100kWh BEVI

© N
20 Updated: 1/7/2021 Ou\urlt/u mScape

Chart based on accelerated
testing (3x automotive rates)

Discharge ener
'y
o

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf
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3) Phony claim D: Long battery life to 1,000+ charge cycles

Red flag: OS once again hides the actual capacity the

battery 1 s charged to I n I ts sSiI mt
common form of cheating when making battery claims, as at

low enerqy loadings a cell can last forever.

Cycle life is one of the most important items reported for any battery. The more often a

battery is charged and discharged, the shorter its lifespan, as each battery has a certain

number of charge/ di schar gdegpvchl eosf idn _sictikshe yseedf u ID ol
percentage of a batteryods energy that has been us
on a 10kWh batteryis8kWh.Her e 6s t he rub: a battery may | ast
DoD, but only 200 cycles at 80% DoD. Hence, battery performance data is meaningless

unless BOTH 1) the total, actual level of charge is reported vs. just a percentage, as well

as 2) the Depth of Discharge used for the cycle life test. We see neither in the OS data.

Key data slide from OS December 8" i Ba t t e rlyGraph DOES NOT show the actual capacity the

S h owc aisséde #20 cell is charged/discharged to over 1,000 cycles,
which is industry standard for how cycle life is
reported

—— — 2) Instead, the Y-axissaysiDi scharge energy
mm— et i [_%]i ausing a percentage instead of the
’ ACTUAL numerical battery capacity and how it
degrades over cycle life.

9 gy [%]
2
§

i Di_ schar ge eisnmeargnglesks ¥ihout

e knowing the numerator and denominator. Is this
N the same as theindustry-st andar d term ADept
Di scharge, 06 and i f so, how does

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf ]_OO



3) Phony claim D: Long battery life to 1,000+ charge cycles

Solid-state battery experts indicate the OS cell is <200mAh T
or 1/3 the capacity of a common hearing aid. Showing 1,000
cycles at atiny energy level is easy but a gimmick given
massive energy requirements of real EV batteries

Asolid-st ate expert used the fine print i n Quantumsec
actual capacity of its prototype is about 200mAh 1T or about 1/3 the capacity of a typical

hearing aid battery. In other words, Quantumscapec | ai ms t o exceed the fnAco
targeto for cvycle 1 ife fiobutbgceycliad adattenywithavehi cl e b
Mmicroscopic capacity.

Arhe y-axis is discharged energy percentage because you know they have only one layer, so it's 70x85-
millimeter, so it's about 56 or 60 centimeters square. So, for the entire pouch cell, the total energy is
about 200 milliam p-h our- Leaﬁing solid-state battery researcher

Key data slide from OS December 8"fi Bat t e r $olid-state expert uses the fine print on QS slide

S h owc aisséide #20 to calculate the actual capacity of the prototype
cell used for the battery life test
Battery Life —

1) Area of prototype cell is 70x85mm, or
7x8.5cm, which is 59.5 square cm

Exceeds commercial target
ea single

Crarts vt [ 2) Capacity of the cell is stated as 3.2mAh/cm
squared

cceleral
testing (3x automotive rates) é’

3) Therefore, actual capacity = surface area of
59.5 cm2 x capacity of 3.2mAh/cm2 =190.4 mAh

Note: Red boxes and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf ]_O ]_



3) Phony claim D: Long battery life to 1,000+ charge cycles

Comments by solid state experts slam the OS cycle life

cl ai m: nNndefinite r edstahdaeddattery not &
t est Dept of Energy doesnot ever
ambiguous data by battery researchers

ADefinite red f | a-gtéandaadntaonly state dischhnge énergy percentage and not

disclose the actual capacity

ARThey only stated di sch.dmhegdadnetelleyoutlye alpselute rrimiea ghat's

a definite red flag. Each of their single pouch cells is 200 milliamp-hours, and at 80% depth of

discharge, you're utilizing 160 milliamp-hours. So after 1000 cycles,, how much capacity is left? This is

the standard for lithium-ion battery tests. If we were reporting the data, we would put 200-milliamp-hour,

which Iis a nominal capacity, 0 an absblate c¥paatyknursber, like6d s how t
how much is it at the end of 800 cycles - we started with 200 milliamp-hour nominal capacity, so how

much is it at the end? & Solid state expert

Expert indicates thattheDepart ment of Energy doesndét even all ow cy
Al f we made doulcelldwemust dhowahe Pepartment of Energy how much energy is left in

absolute numbers after 1,000 cycles, when cycling 80% of the total energy. We're not allowed to use

per cent asgi@sste exert

QS fails to define depth of discharge T _a key parameter for cycle life tests

AYou really need to understand what it means to have 1
utilizing all 200 milliamp-hours of the cell, so the cell in total is capable of delivering 200 milliamp-hours?

We have to make sure we understand how they define 100% depth of discharge. Normally when that is

properly defined, the y-axis shows the absolute numbers - the capacity we are cycling to. | think it's fair to

say that QuantumScape should have followed this practice because when you show a percentage, the

denomi nator must be cl| ear $olstaeetperta mbi guously defined. 0O

Source: Scorpion Capital consultation calls with experts



3) Phony claim D: Long battery life to 1,000+ charge cycles

Soli d state experts (contod): A Or
Avery |l ow | oadings o, -stAtp gtdrtep witbh u g h't
similar cycle life claim based on a tiny cell i flopped at more
realistic load; lightly cycled cells can run forever

Infinite Power Solutions Demonstrates _ Fake cycle life claims are adime a dozen
among solid-state startups. Infinite Power i

75,000 Full Eattery Cycles a failed Apple acquisition - claimed a

Jeff Shepard preposterous 75,000 cycle life, also based on
Source: https://eepower.com/news/infinite-power-solutions-demonstrates-75000-full-battery-cycles/# a tiny’ IOW en ergy density prototype ||ke QS
Cheating to use |l ow |l oading for cycle |life tests; does

fOne of the ways to cheat in batteries is to have very low loadings. So, you could have really good
data, but it's not showing the same energy density or really like the same amount of charge passed that
you would want to see iistlidstaerexpe@ | ect ri c vehicle cell .0

ANoO problemo to show |l ong cycle life at tiny capacitie
AApple bought a solid-state battery company, Infinite Power, that showed excellent cycle life for solid-

state batteries with a lithium metal anode. | think the areal capacity was something like 100

microamp/hour. They could cycle it for a long, long time. If you're only moving a very small amount

of lithium, you can cycle. That's no problem. That's one of the reasons why | emphasize the

absolute numbers matter. | d dust@how thheaabsblutee namberei®e per cent ag
terms of isoldfa@dpertt y. O

| f youdbre only cycling a battery to 10% of i1its capacit
AThe nominal capacity [ of thoue anQ B yop're @rlyo20 gypliad I's 200 mil
milliamp-hour, you're only cycling 10% asvidstatekpérts battery cart

Source: Scorpion Capital consultation calls with experts
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3. Phony claim E: Battery life in low temperatures



3) Phony claim E: Battery life in low temperatures

In addition to claiming that its battery performs better than
Li-lon at low temperatures, OS implies it has lonqg cycle life
In cold conditions. Meeting both automaker criteria are

essential for commercial viability.

Audaciously, Quantumscape not only claims Aextren
chart implies that its solid-state prototype performs better than conventional liguid Li-ion
batteries in cold weather.

Key data slides from QS December 8"fiBat t er v Shsided#22s e 0

Cell
Performance: :
Low Teiii Key claims
- = - __ Chart appears to show
Cycling with commercial area 100< — s : > amml pp
single layer prototype at low o o e e e o = / CyC|e life to 110 Charges
temperature (-10° Celsius) £ 80 and diSChargeS at _10 C
Note: cells still on test § 60
.g 40
20 :’— » ~ ; —>
. - C,~3.4 atr ) ieptt lischarge ’ — ~
0 20 40 60 80 100 120
Cycle \ [N ,
T~
2 Updated: 12/14/2020 OQE{U mScape

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 105



3) Phony claim E: Battery life in low temperatures

Red flag 1: The slideos fine pri

~110 cycles, or a measly ~30K cumulative miles,
contradicting its earlier claim of 1,000+ cycles and 300K

miles. OS admits its cell flops on a key OEM reqguirement.

Tellingly, unlike other slides, the chart fails to include descriptive text for low temperature
cyclelife -such as Al ongo, Agoodo, or nNnacceptable. o
state how many cycles the battery lasts i which we find remarkable given that just a few

No

slides earlier, the battery | ii ftenducthdeat aratfeohot A nor me

30CB86F)iproclaims A1000+ cycles. 0 One ha-axistoseel 00k
that the data is actually abysmal. QS seems to hope that a large, misleading graph is

enough to hoodwink investors. We struggle to see how their technology is viable if it

barely has any life at temperatures common in New York, Chicago, and most of Europe.

Prose on slide fails to state actual number of A few slides earlier, QS claimed its battery can be
cycles T but fine print in X-axis shows a short cycled 1000+ times and still exhibit 80% energy
lifespan of ~110 charge/c&scharge cycles retention

Cell
Performance:
Low Temp

Battery Life

Low te.mperature life

Exceeds commercial target 100
with commercial area single e —
layer prototype

Cycling with commercial area 100
single layer prototype at low
temperature (-10° Celsius)

ay [%]
2
A
§

Cycling with >80% energy i -
retention in 1000+ cycles & ef e

ge ene

Note: cells still on test

Chart based on accelerated [l QS equates ~110 CyC|es to

|
|
|
I & 2 40 .
testing (3x automotive rates) 2 ~30K m I|ES
I 20{ > ’ = 7
| a c ofroe )
I 120 = 4 ’ o I 200 400
E 4 0 60k 120k
/ 4
" s

Cycle life curve terminates
at ~110 CYCleS,  uu.sszon Cumiimseope

ischa

0 20 40 60 80 100

MMMMMMM
Cycle

2 Updated: 1/7/2021 Wm&ape

Note: Red arrows, lines, and text ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 106
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3) Phony claim E: Battery life in low temperatures

Red flag 2: The battery life chart appears to be fabricated, as
It shows a cell being discharged at over 100% of its enerqy,
which common sense indicates is impossible. The number

of similar tricks and red flags r
We double-checked with a solid-state researcher, who confirmed that either what the
graph shows is impossiblei or i1t 6s using anot her -daxis,whigiswi t h a

labeled with a made-up, undefined, and non-industry standard term in battery research.

Q:il s there ever a situation where a cel |l energyporesx hi bi t n
t hat 1T mpossible by definition, i n a typical cycle |1if
A: iiYes. Of course. This all depends on what one defines as the 100% depth of discharge (DoD). Imagine
that the cell is capable of doing 122mAh, but one only define 61mAh as 100% depth of discharge
(utilization rate 50%) -such tri cks ar e @ slidétatee®pbrty possi bl e. 0

Slide#22fromDec8"fiBatterysaxi s i s fADischarge Ener-pgwple[lisg]bélowf r o m
Showcaseo shows a cell cycled at more than 100% of its energy. We overlaid a
dashed line at the tick mark for 100% to make it clear.

100 + =1

Cell
Performance:
Low Temp

Note: Red boxes, arrows, dashed lines ours for emphasis

Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf;
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https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf

3) Phony claim E: Battery life in low temperatures

Red flag 3: OS once again hides the actual capacity the cell

| S charged to. ExXperts quoted ear
form of cheating when making battery claims, as at low

energy loadings a cell can last forever. That Is, at real EV

capacity, OS cell may die well before 30K miles.

We earlier discussed the companyds claim of 1, 000C
state experts pointed to a significant red flag i that QS appears to be cheating by cycling

its prototype to a low energy level (1/3 of a typical hearing aid battery), a common

gimmick to show long battery life. The same red flag appears in its low temperature cycle

life claim. Given that cycle life in cold climates already appears disastrous, we wonder

how much worse it would be if QS cycled a cell at aload more realistic for an EV battery.

Key data slides from QS December 8"fiBat t er v Shsided22s e 0

Cell
Performance:
Low Temp

Low temperature life

Y-axis conceals the actual capacity

Ciiave i U e — the prototype cell is cycled at, instead
e / using a non-standard and undefined
Note: cells still on test @ v~ .

tee]mi ADi scharge Energy [ %] o

0 20 40 60 80 100 120

/14/2020 Q@t/u mScape

Note: Red arrows, lines, and text ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf
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3) Phony claim E: Battery life in low temperatures

Red flag 4: Solid-state expert indicates yet another reason

cycle life is likely far short of 30K miles i problems across

QS test samples, which they attempt to cover up with

decepti ve data presentatili on
statistical variati ons?o
A famous book titled AHow To Lie Wi th Stat.

use of misleading chart scales i the QS low temperature cycle life slide is a classic
example. The chart shows what appears to be 4 test cells, each represented by a different
colored line. The lines cluster between 95-100%. Standard practice in battery research
would be to scale the Y-axis from 90% at the bottom to 100% at the top. However,
Quantumscape scales the axis from 0-100%, which creates the false impression that the

lines are close to flat i that is, battery life is stable and barely degrades over time, under

low temperature conditions.

Key data slides from OS December 8"fiBat t er v

Shgidect22s e 0

Cell
Performance:
Low Temp

Low temperature life

Cycling with commercial area
single layer prototype at low
temperature (-10° Celsius)

Note: cells still on test

T~
Updated: 12/14/2020 QuantumScape

RN

Note: Red arrows, lines, and text ours for emphasis

Y-axis is scaled from 0-100%, even
though the 4 test cells shown are all
between 95-100%

This creates the misleading
Impression that the cycle life trend is
flat 7 that is, battery life is stable and
barely degrades over time, under low
temperature conditions

Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf
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3) Phony claim E: Battery life in low temperatures

Red fl aqg 4 ( statedxoed believes @b Is dherry-

pi cking and hi di ng nreproduci bi | i
across cells, by using a misleading chart scalei i We

cannot see from this data whether the cells shown are all
excellent. Actuall vy, | Om pretty s

The expert i a highly published leader in solid-state research T indicated that researchers
often cheat by making a batch of 10 cells and cherry-picking the one with the best data.
Understanding cell to cell variations is critical in understanding what representative cell
performance looks like. The expert believes that the QS samples show massive variation
from cell to cell and problems with their battery life under low temperature conditions.

Zooming into low temperature cycle life trend on previous chart shows huge variation across 4 samples

AWhen you show something in the 99% efficiency rage, Yy
because people cannot see the variations. We need to see the statistical distribution of the different cells,
where they plot between 95% to 100%, so we can actually see the statistical variations of the data. If you
pl ot the data |i ke this, that means t hey itddititetxpewant uUS

AThat data would show you repr oduci Bhislisiapuplichalisted v ar i ati o
company. They're going for production. I tell students that if you make 10 cells, | want to see the cell to cell

variations because | don't want them to report the best data. Pick something that's representative. For a

commercial company, we want to see the cell to cell variations. We cannot see from this data whether the

cells shown are all excellent. Actually, I'm pretty suret h e yn@tr Replot this data from 95 to 100 and I'm
pretty sure 1t'isoidéla@dxpertal | t he same. O

Source: Scorpion Capital consultation calls with experts; chart excerpt https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf



3) Phony claim E: Battery life in low temperatures

Red flag 4 (cont o6d): A standar di z
checklist, discussed earlier, attempts to prevent research

fraud by requiring authors to certify basic data. We noted

the OS data fails to meet almost every criteria, which even

warns against the Y-axis trick OS uses here.

The checklist requires researchers submitting battery papers for publication to not use a
Y-axis scale of 0-100% and instead to use 90-100%.

Standardized data reporting é » ACoul ombic efficiency
for batteries Ce“ ress capacity vs cycle graphs

should use reasonable y-
axis scales. For instance,
Coulombic efficiency should

\ s seeciedion _ _ _ A _ _ not be reported on a y-axis
» Please confirm that each item in the list is present in the manuscript or supplemental information by checkin corresponding box.
For any items that are not present, please provide details in the text box for the editorial team and revjg#®rs to consider. Scale Of 0-100% but rather

"""""""""""""""""" 90-1 00 % et c. O

Coulombic efficiency for at least 3 cells
with the Coulombic efficiency of each

cell reported individually and the average
capacity and standard deviation reported

Revision 1.0, Last updated: Nov 10, 2020

If a key point of your paper is the performance of a battery, complete the below form

» Authors are encouraged to include this completed document as supplemental information at the time of submission. Not doj
cause delays if your paper is selected for peer review.

I Coulombic efficiency and capacity vs
cycle graphs should use reasonable y-axis

| scales. For instance, Coulombic efficiency

I should not be reported on a y-axis scale of I
0-100% but rather 90-100% etc.

1 verify that this form is completed accurately in agreement with all co-authors, to the best of my knowledge

Submitting author name:

For general queries or feedback regarding this form please email joule@cell.com

Source: https://www.cell.com/pb-assets/journals/research/joule/Checklist_Batteries_v1_(006)-1608320062.pdf
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3) Phony claim E: Battery life in low temperatures

Red fl aq 5 n Co

u | effi cil enc

measure of cvycl

e | 1 Leadi ng e

Y S

ombi c
f
r

presentat.i
T h

e
Quantumscapeodos ent.i e
Coul ombi ¢ effi ci ency number s
explains why small variations between 95-100% matter.

A solid-state expert explained that Coulombic efficiency (CE) is similar to a compound

I nterest rate: i f Ayou | ose 1% each ti meo
cycles. Therefore, very small percentage variations in CE 1 less than 1/10 of 1% - exert a
massive effect on cycle life.

A)

you CYyoC

A For ton telisi onewf the key things is the Coulombic efficiency number. Think of it like a

compound interest rate, where if each time you cycle your battery and you lose 1% each time, your

battery cannot last more than 100 cycles or 200 cycles. It's very easy to calculate. Today's lithium-ion

batteries operate at close to 99.9% Coulombic efficiency and that enables us to go for a few

hundred cycles. For cells working in the region of 3,000 cycles like [redacted] has shown, you need

99.95%, 99.96% [Coulombic efficiency]. So we 0 veey particular about Coulombic efficiency

measurement. And throughout Quantumscape's entire presentation, we don't see any coulombic
efficiency numbers. Thsitsttsexpe# huge red fl ag. o

AThe Department of Energyob6s Battery 500 Consortium too
raise the lithium coulombic efficiency from 90% to 99.6% and right now t h e ystouggéng to go above
99. 6%. 99. 6% means that we can cycle something
ongoing. If your Coulombic efficiency is not 99.9% or close to that value, cycle numbers to 1000
are very unli kel y i nsolli-statéetpedt um met al cells. o

| i ke 50

Source: Scorpion Capital consultation calls with experts



3) Phony claim E: Battery life in low temperatures

Red flag 5 (cont od) : Massive var.li
suggest that its cells have disastrous and instable
Coulombic efficiencies and cycle lives, which explains why

they fail to disclose this basic metric of battery life.

We enlarged the trend lines in the low temperature cycle life chart. Each of the 4 colored

lines appears to be a different prototype cell. The enlarged section below captures the

trend to ~30 charge and discharge cycles. Two issues jump out. First, the data reinforces

the expertodos conclusion that itafiteronf/o-30lcclehthe ef f i ci
samples are only retaining about98-9 9 % of t heir di scharge energy.
comments on the previous page that standard Li-ion Coulombic efficiencies are 99.9%.

The difference between 98% and 99.9% in Coulombic efficiency terms is night and day in

terms of battery life. Second, after a mere ~30 cycles T which we estimate is equal to

about 9,000 cumulative miles* - the individual samples already begin to show significant

variations in discharge energy. These differences appear to get even larger at more

cycles, suggesting that the QS prototype cells have instable and unpredictable lifespans.

Slide #22 from OS December 8hii Bat t er v S henhrgeaned of cycle life trendlines

We overlaid dashed lines and added tick marks on Significant variations in discharge energy
Y-axis to show variation between each prototype cell between cells after only a few cycles

“I OQ - — o ® _ 100.0%
o e i 97.5%

Source: https://s26.04cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdfé  ZaxisX$cales on Slide 20 of QS Battery Day presentation
indicate that 30 cycles is equal to about 9000 cumulative miles 113



https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf

3.Phony cl ai m F: NAggressive aut ol
profil eso



3) Phony c¢claim F: AAggressive automotive power profileso

QS claims 1 ts cell has an Naggr e s
profile, 0 showing a simulation of
track. Red flag #1: Solid-state experts blast the data as

Aridiculouso and unusual: Nnnobody

protocol, Nnever seen people repc

| f one zooms in to the Atrack cycleo datld, It apfr
seconds each, each one presumably a lap around a simulated racetrack. A solid-state
researcher slammed thedataasnon-st andard and fAdAa huge probl emo a
deliver constant current for long periods vs. 5-10 second bursts.

i T h -@xisxs in seconds. So they're pulsing. The current density they're applying i the charging or
discharging - each cycle only lasted for 10 seconds. This is ridiculous. I've never seen people
reporting data in this way. This is a huge problem. The x-axis is in seconds, not even minutes. | mean,
what kind of battery application uses pulsing for a few seconds? When you operate devices, you are

drawing on constant icsuidstteddietyreséarecndr a | ong ti me. 0O
Key data slide from OS December 8t" Zooming into the fine print on the X-axis shows
NnBattery Shgide#iOs e 0 5-10 second pulses, each apparently a simulated

lap around a track
Power e —— -

Passed simulated OEM-
specified track cycle with
commercial area prototype

QS solid state cells can
deliver aggressive
automotive power profiles

R

urrent density (mA/cm?)

Note: Red boxes, circles, and arrows ours for emphasis ) 115
Source: https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf Time (s)
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Phony

e d

claim F:

fl aqg

NRnAggressive

automoti ve

1 (cont 6d) :

power

ExXperts

profil eso

de

simulation data is impossible to decipher, not industry-

standar d,

and

suggest i

V €

of

dec

a

ny

pr ot ocol

S

t hat

al e

commonl vy

The solid-state battery researcher who we asked to analyze this datai aleader who is

highly published in the field - pointed out yet another red flag: the current density profile
makes no sensea n d,

around a car track.

nThe

ot her

t hi

contrary

ng we

t o

Qu almet nohrspresgnteadtsal laps a i m,

caA0Owhileeni sheupoenti densi tg

asymmetric. So, it means plating and depositing. | don't understand the reason why this profile is
demonstrated. | don't even know what positive and negative means. But basically, you're depositing and
stripping mass. | don't know why this cycling performance is considered cumulative track cycles in
terms of laps because, again, nobody in our field is using this type of protocol to show data because
when we show cycle data, it's usually 80% depth of charge under constant current conditions and how long
we

Key data slide from OS December 8t"

t can

cycl e

and

nBattery

S hdidediOs e O

Si Bolt-stai® ity rede@cpert h

of

chargebo

Y-axis fine print shows a highly unusual and

lopsided current density profile

Power

speci

Passed simulated OEM-
e wi

ycle with

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf

Current density (mA/cm?)

20

f of 7or9

éwhi |l e

10 20 30 40

50 60 70

of 0s

Positive side of Y-axis
shows current density

negative

of Y-axis shows -20
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3) Phony c¢claim F: AAggressive automotive power profileso

Red fl ag 1 (cont od) : The data s hec
leading solid-state experts and former employees were
stumped and coul dnot evenadescr ik

tell i ng si gn I n previous frauds v

|l n analyzing frauds and promotes over the years,
accidental when a company makes it difficult or impossible to understand the data or
science behind its supposed breakthrough.

AFor t h-on dells,thh y-axisnlabeling here doesn't say depth of discharge. It says "discharge energy

percentage.” So, all of these axis definitions need to be clearly defined. They donét foll ow any p
that are commonly adopted in the field. What does discharge energy percentage mean? What's the

denomi nator? What's on top? And hsoltvstatéb&teryteddaicher C OoOmpar i son

Key data slide from OS December 8t" Y-axi s makes it i mpossi ble to under s
NnBattery Shdide#iOs e 0 shown, using what experts imply is a non-standard
and made-up labeli AiDi scharge Energy [ %] o

/1'00 T . $00000000000000000000000%00000000 550000000000

co
o

B
o
o

J

70x85mm) prototype
v N \ W‘”" I_(E'.'ﬂ.f‘
o~ 80% SOC at45 °C, ~ 3.4 atm
350-mile range BEV)

depth of discharge

Gharge Energy [%]
3

i3
f
0
/
Di
N
o =}
T T
T T o N
Q N 05
TS5
© 59 :‘{
r

0 200 400 600

Note: Red boxes, circles, and arrows ours for emphasis Cumulative Track Cyt
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf
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3) Phony claim F: #AAggressive automotive power profileso

Red fl aqgq 2: Simil ar to 1ts nFast
misrepresents the power profile of standard Li-ion cells, In
order to make theirs look better. Solid-st at e expert: \

al ways pick a bad cell to compar e

Two solid-state experts indicated that QS cherry-picked a bad Li-ion cell in order to make
their prototype appear better, and were dismissiyv

Arhe silicon-carbon cell performance in slide 19, | think again you see the discharge energy is in
percentage, which really, really worries me because lithium-ion cells do not look like that at all. If you

look at some of the Sila Nanotechnology data, 1000 cycles is very flat. They always pick a bad cell to
compare theircellto. The gray reference 1 S noOifleadBglsobdbtaebat@ey t he art
researcher

fFirst, the graph on the bottom, there's stuff on there at the top showing tremendous stability and then the
reference is lithium-ion with a carbon-silicon anode. There are plenty of carbon-silicon anodes that have
pretty early failure. People have not, in those systems, really been able to deal with a never-ending SEI
growth problem. Okay, fine. But what would it look like compared to an actual EV battery from a state-
of-the-art player like Panasonic or CATL or LG? My guess is that reference to those gray dots that

| ook terrible probabl y | o0 o0ilkoSd-stae mawtiaisand demidtryeipert mor e st abl e. 0O
Key data slide from OS December 8" The stable blue curve at top is the OS lab sample. Gray
nBattery Shgide#¥s e 0 curve below cherry-picks a Li-ion cell that fails early.

/ 100 4988060809868 0860002926§9285886 08062660809 . 2050880000808,

80 r

60 [

»
="

Note: Red boxes, circles, and arrows ours for emphasis
Source: https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 118
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failure



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Almost all of the data OS has shown is for a single-layer
cell, which experts dismiss as irrelevant, as EV batteries
have 3,000 packs, each with 100+ layer cells. Plans for one-

story shacks mean little for 100 story skyscrapers.

Quantumscapeobds filings state that it must stack T
each pack inside an EV battery.

ARnTo achieve target energy density, lay€ gellsnntaunniitlayarpe jheeds t c
format, which I s enclosed within a single baoverer|ly packart

onehundredsingle-l ayer battery cells witRhdossecrengivobattery packag

QuantumScape Material & Cell

A small single-layer
CERAMIC SOLID-STATE SEPARATOR SINGLE LAYER POUCH CELL pouch cell, either

/ 70x85mm or

30x30mm in size, is

the basis for
Quantumscapeods
far-reaching claims
of a breakthrough
solid-state battery

N
G@!’um&ope 16

Source: https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdfd
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

A former employee emphasizes how little it means to show

single layer data, and frames the monumental task of

scaling to multilayer cells comprising 200,000 layers in total:
Nthe biggest i1 ssue that theyore f

The former employee used the example of a Tesla model 3, which he indicated has
thousands of cells each with 50-100 layers, to indicate the massive technical challenge
t hat awaits Quant umhcaap e hoeiyv ehna vteh asthofwn i s dat a f

ATesl a i s a . e madl threexhasBPOD eells in it. Each of those cells are comprised of 50
to 100 layers. That's the scale at which the battery needs to be. You need to have 50 to 100 of these
layers, and the solid-state battery has a higher capacity than the lithium-ion battery, so you probably
don't need 3700 of these to fuel a car; you probably need maybe only 2000, but then you need 2000
cells. If you do the math there, 50 to 100 layers, let's just say 100 on the high side for easy mathd 2000
cells, you're looking at 200,000 layers of the separator to give the energy that you need to fuel a
car . T h a ti Fosneredploye0 t . 0O

AWhat they have shown is data for one. One | ayer. So,
them to scale that up is going to take some serious time and effort because to get from just having

one cell cycling to having technically 200,000 layers cycling, that's a huge scaling issue. Before we can

do that, we've got to start getting the cells together or start getting these layers together, and that's

really the biggest | s srorerentpby@t t hey' re facing. o

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Solid-state experts indicate that the reliance on single layer

data is a fnglaringo red flag and
Il nvest ment : Nafter all the capite
are they only showing singl-e | aye
sided cathode, not even a true battery.

Experts indicate that nAwithout a dQuabtumscapdist her ed

making bold claims of a breakthrough based on a single layer prototype i which in the
industry is not even considered a real battery.

ASome of the other things that #&ankly, theonoatlglareng@bicut Quant
the size of the cell. It's a single-layer cell, and when people refer to single-layer cells in the

industry, they usually talk about it as a double-sided cathode because how you would make a

cathode at scale is you coat both sides of a current collector. A current collector, in this case, would be

aluminum. You would coat on the topside and on the bottom side; in the industry, it's called the A and B

side. And they are showing data off of a true single layer, and that is, without a doubt, if there's one

takeaway, it's why after all the capital that has been invested, why are they are only showing

single-l ay er  dsaldstae@xert

AYou' ve go-layeracellk and ifllwas going to invest in this as a venture investor, | would
want to see an awful lot more data than this. If | was thinking about making an investment as a
venture investor, | would want to see if they have to cherry-pick a good one. All | have to do is make
something and get it to happen one time. What if | keep doing that -30°C? Do | end up with a dendrite
on cycle 57? You wo Uilsdiditaiteexperk NOow from t hi s. 0

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Claiming a breakthrough off a single layer sample is like
using one transistor in 1940 to say you built an Intel CPU 1
nil t means t hey donot have good mt

cells, short circuits from dendrites when stacked

Solid-state experts explained the step-function difficulties that arise when going from a
single-layer 2-dimensional cell to a 3-dimensional format with hundreds of layers.

Al think It means t heJayeddata.'Lét's just stat witlotbad. Theydort't have

good multi-l ayer data; that's what | woul d assUuBoedstaef | was |
expert
Al think the single transistor to integrat dideyvei rcuit ¢

got a single-layer. There's no lithium on the negative electrode side until you charge the battery. The
dimensions of the cathode change only just a little bit, but the negative electrode side goes from
nothing to all the lithium on every cycle. So, you have these dimensional changes. In their deck, you
see 3.4atm, which | assume is 3.4 atmospheres of pressure, which is a little odd to refer to it that way.
But you get this stack under pressure, and you've got everything changing dimension, and if
you don't have pressure, you'd probably get dendrites, you'd probably get nonuniform plating.

Havingasold-st at e separator does solve some pr obsoams, but i1
state expert
Al f the pressure iIis not wuniform, for exampl e, you dono

everywhere, some of these cells, you're going to change dimension faster than others in some layers.
Then you have nonuniformities in pressure. Does that drive either cracking of this material? Does it
drive dendrite formationi n s ome ar ea psbli@ésfacetpe@ nt i al | y?0

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

The CEO appears keenly aware that single layer is a low batr,

and has recently begun pushing a disingenuous narrative:

we ove

pr o V-layer woiks

d MOW -A f or

t he

t 1 mewe 61 | fi1 nal

| vy

f ocus on

mu |

In a February 25, 2021 Yahoo Finance interview, the CEO of Quantumscape laid out one of
il nvestorsbo

the big questions in

mi nds .

AAnd | think the big

can these guys take
Quantumscape CEO, 2/25/2021.

guestion

t hat

singl e

back

| ayer

t hen wasgd

cie |l |

QuantumScape CEO shares two fxciting developmw the works

uan* T <ape

S

L]
¢

But can these guys take

EV SURGE that single layer cell

yahoo/ QUANTUMSCAPE CEOON
fucnce DEVELOPING EV BATTERIES

Source: https://finance.yahoo.com/video/quantumscape-ceo-shares-two-exciting-151621348.html
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

On Feb 16, 2021 OS announced with fanfare that it has

finally made a multilayer cell. The stock jumped 31%.

However, note the telling placement of a key phrase: n We

are please to report for the first time that we have made 4-
layermulti-l ayer cell s 1 n the 30x30mm

The contrived phrasing suggests that Quantumscape is trying to mislead investors into
thinking that this iIis the-layestcel he, twbgadaval made
that this is the first time theyore talking about

Quantumscape 04 FY2020 nAdLetter t o Sharehol der s o, Feb 16,

We are pleased to report for the first time that we have made 4-layer multilayer cells in the
30x30mm form factor, and we have now seen close to 800 cycles at 30°C with over 90%
capacity retention at both C/3 and 1C rates — substantially similar to the single-layer cells we
reported in December. We used 30x30mm cells, made from separators cut from our standard target
commercial area separators, because it allowed us to effectively quadruple the number of test cells as we
work to scale up our engineering line capacity.

We believe these results demonstrate that it is possible to stack our single-layer unit cells, and to do so
without adversely impacting the cycle life and capacity retention performance of the cells, i.e., while
maintaining performance similar to single-layer cells. The data from these tests is shown below and

is generated at near-room temperature (30°C) at rates ranging from C/3 to 1C (three-hour charge/
discharge to one-hour charge /discharge.)

Source: https://s26.g4cdn.com/263384136/files/doc_financials/2020/g4/QS-Shareholder-Letter-Q4-2020.pdf
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

The best way to cover up data that would blow up your

SPAC I s to pretend that vou d

CEOO6s recent statements abowut

layer cells are not only disingenuous but constitute fraud i

d

ryse to pump the stock with

In the Feb 25, 2021Yahoo Finance interview we referenced a few pages earlier, the CEO
states thatthe4-l ayer cell s he had just announced were a
wonot Ha@layer cdls until end of this year.

JAGDEEPSINGH: [ eé] AAnd | think what asave weported lastevaek iny
our earnings call, that we, in fact, had taken four layers and stacked them up together to make a
four-layer cell [ é And that was the big breakthrough because what that means is that we can now
continue to scale this technology. Later on this year, we hope to have an eight to 10-layer cell. And if
we hit that milestone, then we'll be on track to deliver actual sample cells to our automotive
OEMs.So t hat was a pretty big deal . o

BRIAN SOzZZl: 6 Jagdeep, that s o whmatyoujuseé mentionetpemhttodddells by the
second half of this year. | think a lot of folks are still getting to understand your company. And you've
had, really, some big developments in many respects that come out of left field or come out of the blue.
You wake up one morning. And you see, wow, the stock's up so much. When do you expect to reach
that eight-l ayer cel |l ? What's the date? | s there some

JAGDEEP SINGH: oreah, the eight to 10-layer cell, we think, is going to happen by year end. So we
don't want to set expectations too high. | mean, we've been fortunate so far that the goals we've set,
we've been able to meet, the single-layer cell announcement, this multilayer statement was, | think,
ahead of what anybody was expecting. But | think the eight to 10-layer cell, we're targeting by year
end. 0O

Source: Transcript of Yahoo Finance interview 2/25/2021 https://finance.yahoo.com/video/quantumscape-ceo-shares-two-exciting-151621348.html; quotes above are excerpts from the transcript, with breaks
indicated by A[é]0 and the dashed | ine.

onot
t he

a f

pl eased

ti mel i
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 1: Multiple former employees indicate that OS has

tri1 ed to make multi |l ayer cell s f
actually helped set up the multi-layer pouch line, but it just

di dnot worko; Ahurdleo that nthey
Mul ti ple former employees we interviewed 4 ndicat e
layer cells.

Our Q&A with Former Employee #1 indicates problems in making multi-layer cells

Q:AWere they Hmakiemgcmbl si years ago, and they just coul
A:il actwually hel pddayset pwopcthhd imewel,tibut 1t just didn't
Q:AThey coul dnl"ayeagretcenlulld ito wor k?0o

A: A Cor r er6rier.entployee

Former employee #2 was less blunt but confirmed multi-l ayer as a #dhurdl eo; over al

interview suggested the ex-employee had more damaging info but preferred to speak indirectly

fiThe biggest manufacturing hurdle that they need to overcome -t hat i s something they

overcome yet, is stacking the cellé Let me just put it in a general sense - you want to get to your final
product before you start stacking and layering, and | can say that there are certain things that they were
doing to try to push to get to that final product and finalize what specs they were looking for before they
began that process of stacking. | think there are some issues with - how do | put this? The single-
layer they're trying to aim for is like the final product, and | think that final product, they've been changing

what they're targeting or the specs they were trying to hit before they went to the multi-layer. ©OFormer
employee

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 2: The CEO indicated in his Feb 25! Yahoo Finance

Il nterview that tlayerpmiotgpesndwoanth a 4
the nextstepisan8-10 | ayer cel | t hat N we
vear end. o Our calls with member s
|l ead us to suspect t-IDaayert he nNupcoc
prototypes are old news and that OS has had them for some

time.

(@)

If what we suspect is true, the question then becomesi wher eés the data? As w
statements below truthful?

CEO comments during recent interview

N Y e dhe eight to 10-layer cell, we think, is going to happen by year end. So

we don't want to set expectations too high. | mean, we've been fortunate so far

that the goals we've set, we've been able to meet, the single-layer cell

announcement, this multilayer statement was, | think, ahead of what anybody was
expecting. But | think the eightto 10-l ayer <cel |, we're target.

Source: Transcript of Yahoo Finance interview 2/25/2021 https://finance.yahoo.com/video/quantumscape-ceo-shares-two-exciting-151621348.html;



https://finance.yahoo.com/video/quantumscape-ceo-shares-two-exciting-151621348.html

4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 3: Solid-state cells expand while charging due to
properties of lithium metal, doominqg efforts to stack them In

layers. Expertsandex-e mpl ovees i ndicate 110
unsolvable: nNmechanical breat hi nc
Asolid-st ate expert explained that dAalithium met al S
charges, creating Aextremely importanto issues 1T

AThe mechanics are extremel y i-layerahingia suth,abigdeal. Lithhums i s wh
metal is a piston. That means that when it charges, it's actually expanding in volume. So, when you

have 20 or 50 or 100 layers together and they're constantly going back and forth, you have

mechanical breathing that's way more than the mechanical breathing that you see in lithium-ion. So, the

mechanics of this cell may be much more favorable than if you had a multi-layer cell. This is one example

where | can for sure say | would love to see thisinamulti-l ay e r i s@idsthtelexpe®

Evaluation of The Electrochemo-Mechanically Induced Stress in |
All-Solid-State Li-Ion Batteries

G a 2 &idn battary electrode materials experience volume changes during lithiatiopgper on solid-state

and delithiation. The Li compositional inhomogeneity causes stress, which is battery failure due to

referred to as the "diffusionnduced stress" and leads to mechanical failure of mechanical stress from

St SOUNRRSA RdANAY3I ok 0dGdSNE OeslidatafedNion A Uifhiut Expandioh@ Wb I & A y 3
batteries (ASSLB4)8 owing to their improved endurance and safety, their critical and unsolved

mechanical degradation becomes a critical and unsolved issue that impactsthe | s s u e o

performance and lite of ASSEBshe mechanical degradation of ASSLBs is expected

to be more severe than that of traditional-ioin batteries, since the solid electrolyte

(SE), unlike the mechanically compliant liquid electrolyte, imposes additional

YSOKIYyAOLFt O2yaiN}yAyida 2y GKS RST2NXIFGA2Yy 2F St SOUNRRS

Source: Scorpion Capital consultation calls with experts; https://iopscience.iop.org/article/10.1149/1945-7111/ab8f5b
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red fl aqg 3 -énpoyee éxplains wiky»even a
single-layer cell expands 40% - says imagine trying to sell
Apple a phone battery with moving parts that gets 40%

t hi cker duri ng charagil ng: Nhow do

Our Q&A with a former employee shed light on one of the most difficult and unsolved
problems in making multi-layer solid state cells.

Q:AiWhat are the chal |l e Aaye ® multH agyoeirn?g Whraotm csoinmpgoluends t he

A: Al n a c onv e Adn batteryathe anodetisHike a sponge, and the lithium is absorbed into the
sponge where the battery charges, but the sponge stays the same size. In a solid-state lithium metal
anode, the anode is not a sponge. The anode is just lithium, and, therefore the cell expands

when it charges. So, you have moving parts inside the
Q: AHow much does it expand the | ithium anode?0o0
A fi40%. The anode expands infinitely because the anode

The lithium is all in the cathode. And it plates out on the anode when you charge the battery. The
whole-cell expands 40%. The expansion of the anode is; basically, you're dividing it by zero, the
expansion is infinite.o

O
-

AHow do you stack that? How do you solve that probl er

A: nExactl vy, right? And t magine lgou've trging to/seluthipbattekydog e 1t ?
Apple. We want you to put it in your phone, but when you charge the phone, the battery is going to
get 4 0 % ti boimet ekip®yiee. O

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 3 (cont o6d) : The f or mer
a Nsdvhppeard probl emo t hat doesnot
solution today - 40% cell expansion gets even worse with

50+ stacked layers: solid-state battery in an actual electric

car would expand by one foot.

An EV battery that expands by a foot between charge and discharge strikes us dead on
arrival.

Al t os -harcspuogblem. Now, let's think about that in a multi-layer concept. | stack up 50 layers
of anodes and cathodes and separators, and now every other layer expands. The anodes expand, the
cathodes don't, and everything moves, and I've got to connect tabs to all of those layers to get
current in and out, and I've got to keep it all compressed and consolidated. Imagine that every layer
moves 30 nNForBetendpltyd . O

flLet's say the total stack is 100 microns when it's discharged, and it charges to 130 microns, but now you
stack that up to a meter in an electric vehicle battery. Now it's 30-cm. That's a foot of expansion. The
percentage is still 30%. How do you deal with the fact that the terminal moved? The terminal physically
moves by a foot. So, how do you absorb that? How do you come up with a concept that works
there? & Former employee

Source: Scorpion Capital consultation calls with experts
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 4: Dendrites are a fatal problem in the transition to
multiple layers. Ex-employees: OS needs to stack ultra-thin
solid-state separator layers for weight/energy density, but

t hin | ayers qgqet dendrites:; i1t

A former employee explained that thin | ayers are
Co

dendrite. 0 He descridedt hdee cthrildh egsrgexpand and
cyclingo to the poi nHeindicatecthatthea difficslthradetofésrostween
separator thickness, dendrite resistance, and energy density are unsolved.

Former employee responds affirmatively to outquestion:A They ' re struggling with
in the transition from single-layer to multi-l ayer cel | s?0

fRight. Let me explain some things about just the inner workings of these batteries. The separators are

pretty thin. They could range anywhere from 5 microns to 100-200 microns in thickness. This is where it's

J

L

really tough scale when it Incapenfed wdrld, youevanatmgetthe pr ocessi n

separator as thin as possible, to just a few microns. A few microns is smaller than your hair. But also

you want i1t to survive aThinkdfihomaleasiocdcontepteallevel therbsat t ery t es
something so thin, and then you have to quickly charge and discharge electricity and you can very

easily get a dendrite forming, which is a spike growing on the anode side and that spike is going

to end up putting a hole Iinto that thin separator beca
Anlf 1It's too thin, the dendrite is going to break a ho
a lot of energy density because you're consuming more space. Not only that, but as these things

expand and contract during all the cycling, it'll expand to a certain point where it shatters because,

at the end of the day, it's ceramic. Think of it like a ceramic pot, where you put so much force on it, it just
shatters. These are two issues that yaaerrmdieRploygeoi Ng t o ha

Source: Scorpion Capital consultation calls with experts



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 5: CEO claims multi-layer breakthrough a few

weeks aqgo, b ut

wonot

show dat a

fast charge, power, low temperature, dendrites. Only 4-layer

cells while QS admits 100+ layers needed.

In conjunction with its earnings call on Feb 16 2021, QS claimed it has now made multi-

layer cells 7 but only 4 layers thick, or about 4% of the way to the 100+ layers it needs per
cell. The company made bold claims about the performance of its multi-layer prototypes,
but only showed one data slide 7 cycle life. Curiously, OS declined to show data on other

key automaker criteria it showed in December for its single-layer sample: fast charge in 15

minutes, automotive power profile, dendrite resistance, low temperature cycle life, and

low temperature operability.

-— .
—_ ~~

~

>
N 4-Layer Multilayer Cycle Life
_y -

60
40

20 4-Layer (30x30 mm) prototype

Zero Excess Li, 3.2mAh/cm?,

C/3-C/3 and 1C-1C charge and discharge
30 °C, ~ 3.4 atm, 100% depth of discharge

Discharge energy [%)]

100 200 300 400 500 600

Cumulative Cycle Index

0 "‘R‘#——_ﬂ:—.—___

L

800 900

1,000

Source: https://s26.g4cdn.com/263384136/files/doc_financials/2020/q4/QS-Shareholder-Letter-Q4-2020.pdf

i 4ayer Multilayer
Cycle Lifeo

Company only showed
one meager data slide
for its 4-layer cell.

Wherebs the
data it showed for its
single-layer cell at its
Dec 2020 Battery
Showcase?
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 6: The one scrap of data shown for its multilayer

cell i cycle life1 exhibits the same sleight of hand as its

cycle life claims for single-l ayer cel | s. Standar
efficiencyo metric i s once again
cycle life claims are meaningless

At its Dec 8! Battery Showcase, QS showed two slides for cycle life for its single-layer
cell. We noted extensive red flags for each claim 1 cycle life at normal operation, and
under low temperature conditions. Each of those red flags applies in spades to the same
claim it makes for its 4-layer prototype cell. We summarize them here.

— o - Layer Muliayer Gycle Life 1) QS hides the actual capacity the battery is chargedto,usi ng A Di scharge
~<ﬁ=: — Ener gy [ %ladx iass itnhset eYad. Experts indicate it
T ——— cheating when making battery claims, as at low energy loadings a cell can
0 L . . last forever.

N

2) QS cell appears to be a fraction of the capacity of a hearing aid. Showing
1,000 cycles at a tiny energy level is easy but a gimmick given massive
energy requirements of real EV batteries

Discharge energy [%]

3) Cycle life test used is not industry-standard battery test. We noted that an
expertds comment the Dept of Energy doesnodt
ambiguous data by battery researchers

/7
~

Cumulative Cycle Index \

4) Common trick in fake cycle life claims is scaling the Y-axis from 0-100% to
hide cherry-picking and variation problems across cells. Battery journals
specifically warn against the gimmick QS uses.

5iCoul ombi c dsfabasic, essential ynéasure of cycle life. Experts
indicate ités a huge red flag that QS never
QS cycle life data suggest that its cells have disastrous and instable
Coulombic efficiencies and cycle lives.

Source: https://s26.g4cdn.com/263384136/files/doc_financials/2020/q4/QS-Shareholder-Letter-Q4-2020.pdf
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4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 7: Alarmingly, OS adds a new trick for its 4-layer
prototype, buried in the fine print i testing battery life under
tortoise-like 3 hour charge rates, making a mockery of its

N15 minute fast chargeo cl ai m.

We asked asolid-st at e researcher t o alayeddgata, hotnbted ifnewo mu
various concerns: a slower charge rate suggests struggles with dendrites; an ongoing

failure to state the capacity of the cell; using a Y-axis with a non-standard, undefined

measure of cell performance i all indicative of issues in scaling to multilayer prototypes.

Arhis means that charging is done for 3 hours and discharge for 1 hour. This type of slow charging is
very typical for Li metal batteries. Plating of Li is where [a] dendrite growth issue can occur. Therefore
charging (plating | ithium meso@itaeexperts of t en done at sl ow

fDuring the charging of [a] multiple layer pouch, it is extremely challenging to ensure ALL layers plate

lithium uniformly. QS has to lower therateé | want to stress that they must ¢
depth of dischargeéeif the entire | ithium capacity 1is u
guestion is what is 100% depth discharge i according the dimension they give, the cell is about 122mAh

capacity. They should label their y-axis, the actual capacity cycled. They also did not use the actual

critical currentdensityi C rate i s meaningless i f the actui@ld curren
state expert

Fine print indicates C/3 charge rate i which in
battery-speak means a 3 hour charge

(D

X St) 1 m ) \rOYTO)
AV 11 NMIUVULWNV
~

Cumulative Cycle Index JUV \ 2.4 dlill

Source: Scorpion Capital consultations with experts; https://s26.g4cdn.com/263384136/files/doc_financials/2020/q4/QS-Shareholder-Letter-Q4-2020.pdf



4) Multi-layer cells: a fraudulent narrative to cover-up a failure

Red flag 8: The ever-shrinking prototype cell. The single-

layer cycle life test used a 70x85mm cell, while the multi-

layer test used 30x30mm samples i only 15% of the square
surface area. QOS excuse: Nbecause

Nscal e up our engineering |l i1 ne ¢ce&

In solid-state battery development, a critical sign of progress is advancing to cells with
larger surface area, given the step function difficulties that arise in each scaling step. QS
appears to be going in reverse. A single electric vehicle needs flawlessly manufactured
separator material measured in football-field size dimensions T yet QS is pointing to
manufacturing constraints, even though its slide data suggests that they only used 4 or 5
coin-sized 30x30mm prototype specimens for the test.

Leyer Wltlayer Gy Lie — Fine print indicates 30x30mm prototypes, in
_==%)_ _~7 contrast to single layer cycle life test that used
I S . SO / 70x85mm samples. i.e.. 15% of the surface area
2|, (900 mm2 /5950 mm2 = 15%)
£ 4L7'_7\/ Recent ASharehol der Lettero expl
I e smaller cells in multi-layer test
AWe used 30x30mm cell s, made fr
Cumulative Cycle Index from our standard target commercial area

separators, because it allowed us to effectively
Enlargement appears to show 4 or 5 M quadruple the number of test cells as we work to
lines, suggesting 4 or 5 individual cells [ scal e up our engl neering | I ne C

used, yet QS points to scaling
constraints

Source: https://s26.g4cdn.com/263384136/files/doc_financials/2020/q4/QS-Shareholder-Letter-Q4-2020.pdf
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5) Quantumscape canodot even reliably make TEST cells that work, we

Before we detail manufacturing/scaling obstacles in the next
section, we level set where OS finds itself today. Three

different former employees indicate that OS still struggles to
produce a few | ab prototypes that
a day, a few of them were ok to t

Our research indicates that manufacturability is as much an unsolved and daunting

problem as the science. To illustrate the mammoth difficulty in manufacturing solid-state

cells, we note comments fromex-e mpl oyees on the companyds inabil
small numbers of working cells reliably and consistently.

A fTormer emplovee noted t
sampl es that fwere okay t
Q: AWhat about repeatabil

he grim reality about the com
0

testo
Ity? Did they make 20 cell s a

A: fi iould say that's almost certainly the case. It certainly was the case when | worked there. We
built 300 cells a day, and airfmeramplget t hem were okay to

el n stark contrast t oé.

Quantumscapeodos recent bullish announcement about 1Iits s
A Q-8 is intended to have a continuous flow, high automation line capable of building over 100,000

engineering cell samples per year. We expect to secure a long-term lease for a second building with

approximately two hundred thousand square feet in the second half of this year and for QS-0 to be

produci ng c e liletgrtobhyreholed, 21821 0

Source: Scorpion Capital consultation calls with experts; https://s26.g4cdn.com/263384136/files/doc_financials/2020/q4/QS-Shareholder-Letter-Q4-2020.pdf



5) Quantumscape canodot even reliably make TEST cells that work, we

Ex-employees indicate that even today, making prototype

cells 1s a fickl e, haphazard nar-t
Avery sensitiveo to the person dc
bri ttl e they break at Nastr onomi C
handling.

We quote two ex-employees below, who indicated that the current process for making
cells at Quantumscape is the exact opposite of anything automated, robust, or within a

million miles of what anyone would call ANscal abl e
ASomeone who stil | say®othakits stidl a vety larastandpcrafstlikecptocess, which

means it's very sensitive to who's doingit, s o t hat ' s why it ' sromele@tyea bl vy not r o
AWhen you want to put all these things together, the ca

ceramic between two different battery terminals and you have to hammer it down and put it together in a
pouch and then cycle it, there are a lot of chances to break the separator. You can imagine working with
parts that are a few microns thick by hand and placing it onto another device by hand. The chances of
this getting broken are probably astronomically high. For sure it was high in what | saw. The
separator itself would break for manual labor reasons. You're dealing with something like 75x85mm,
this plate that's super-thin, you're trying to put it together with a cathode and an anode and the gel
catholyte probably gives it a little bit more flexibility so that you can build it a little bit easier and get to

t e s t i Féin@remPloyee

Source: Scorpion Capital consultation calls with experts



5) Quantumscape canodot even reliably make TEST cells that work, we

Wefindex-e mpl oyee comments to be dev
have a robust process for making
really hard to get a full cell that was repeatedly performing

for a |l ong periodo

Former employees lay out the actual state of affairs behind the Quantumscape hype.

Former employee #1

Al |l eft partly because | di dn' tMylskepticienw@mesrrontioe t eam an
often they were able to do it and what yield. When | was there, it was really hard to get a full cell that

was repeatedly performing for along period of time, especially the technology that they moved forward

with is the technology that | worked on, so | wundersto
many years to solve it on a research scale? And that's the other key thing for me is that as a person who

has an eye for manufacturability and scalability, it's one thing to show it on the research level and

another thing to show that it can be scalable. The infrastructure there when | left, | don't think they

expanded that buil ding f ootipdmierBrbloyee SO It probably is th

Former employee #2
Q: iWhat is your personal opinion of the claims that they made [in the Levine CEO/CTO interview]? Do you
believe them?o0

A: Al believe them for a sample or two |ldon'tbeleawebhat t hr ee
they can do that pretty consistentl y.Solevedwithamoh- a r obu
robust process, you will probably get some good cells. | don't doubt that part. It's just, can you do it
robusty? And from the peopl e t hat iAhotheSfdrmerbmbioyeé al Kk t o, t hey c

Source: Scorpion Capital consultation calls with experts



5) Quantumscape canodot even reliably make TEST cells that work, we

Yields low even for test cells, scalingisanon-st art er : n |
doubt their abil i t-Mayersbhoplemake ever
Nnrepeatedly i n a reliable mannerc
they never reporto

A former employee indicated skepticism at Quantun

atrocious and that the math would work against them if they tried to build cells with larger
surface areas.

Al doubt their abil it ysingke layeagkaotypepoich ¢el] repdatedysimem

reliable manner. You can see everything once and get lucky. You can do things maybe 10 times and be onto
something. Whenever | see the data points, | always just wonder how many data points are in there and what

i's their yield? That' s isondnediofeed Ng t hey never report. o

AUsual ly, when you do a build, you make a certain amou
pouch cells, and that's usually a batch. And so, out of that batch, if it's 1% of the cells that they made were the

ones that worked, yeah, you can show that 1%. But what about the 99%7? When you scale area, it

exacerbates the problem. So, let's be optimistic and say if they have a 50% yield of a batch of 100 cells,

you multiply that in area, it's to a power of 2. Basically, your yield would be equivalent to 25% in a

doubl ed ar ea, ifFonérempoyeeld mpl e. O

Source: Scorpion Capital consultation calls with experts
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6)

Red flags around scaling and manufacturability render Quantumsc

Even if the science was real, ex-employees and experts

ndl cate skepti ci sm and Aroadbl oc

coin-size test samples to EV-level capacity and enerqy

density, and reject that OS could flawlessly manufacture

sguare miles of solid separator needed without dendrites

QS has shown prototypes with capacity smaller than typical hearing aid batteries, roughly
200 mAh. On top of scaling battery capacity, QS also has to scale energy density, and
then scale manufacturing.Ex-e mpl oyees i ndicate it Al ooks

ANumber one red fl ag and unanslwidcomgetely changd mydone i s
when | see a 20Ah battery from them. Two is energy density. Three might be whether you can scale
sintering, that high-temperature process, but | think that's probably a little bit more nuanced. But one

and two are the big ones. And one is the biggest one. There have been people who've shown really

good data with single-layer pouch cells that could never scale. There was a thin film battery company
that showed amazing cycling data, but they made it in a way that was never going to scale, so that
company does not exist today. Can QuantumScapeb single-layer cell scale and can it achieve a
reasonabl e e nesbligsyteexfdee NSi ty?0

AAl t hough this |, therkachalangeadmesomth gpteng ther product out in the
market and that is where | feel that there are significant roadblocks.0i Former employee

A Pople need to understand what is needed for them to get to that manufacturing level. It goes back to
the fact that you need to have that final spec battery ready and hit the mark for the size, the capacity, the
pressure, the temperature, cycling speed, all of that. But then you also need to do it on such a scale
that you're able to make hundreds, millions of these things over and over, like separators to make
onepartd but t he separator s, h u n dafot@etfosmer @plogeke Mmi | | 1 ons

Source: Scorpion Capital consultation calls with experts
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6) Red flags around scaling and manufacturability render Quantumsc

We note comments from Elon Musk during a Nov 2020
Interview, indicating that 99.9% of the challenge in battery
cells Is manufacturing.

Aimiln fact, thereb6s an old saying, o61ltds | il
d it might be 99.9% in the case of batterycells. Youoé6l | see a | ot o
announcements @ this cell breakthrough, that cell breakthrough, this technology

breakthrough, and say, o6Okay, well, why <ca

because the scaling up of the production process is much harder than
moving something OUten@ufnvAazodnaidd bench. o

Video: https://www.youtube.com/watch?v=-4JJ6ASXgBI

> »l o) 239/2028

European Conference on Batteries: Elon Tesla Battery Update 24th November 2020.
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6) Red flags around scaling and manufacturability render Quantumsc

A former OS employee states scalability and manufacturing

are a Nhuge gapo: Anot manuf actur
scal eo: Nnvery skeptical o of CEOO-:s
Abuying timeo while they struggl e
across all 9 ex-employees we interviewed

We found the | evel of skepticism among Quantumsca

consistent and notable.

fMly focus is scalability and manufacturability and that's a huge gap. | think they said in five years

they'd be generating revenue. Five years to get to a mass-production scale is way too optimistic,

especially for the technology that they're doing. My biggest concern is always on manufacturability,

especially the people that | know that are there. They're not manufacturing folks. They are not process
engineers. They're closer to R&D scale. You can do this once or twice or a dozen times, but if you're

trying to make a product out of iformeBefipddyeea pr oduct t hat

AThe one thing that bothered me from Jagdeep's stateme
buying some time to show something, and | think they're buying time to show that they can do these

[cells] repeatedly or reproducibly. So, I'm very skeptical of the scale part because, actually, | looked
intothescale-up when | wWangrenblidyee r €. 0

Source: Scorpion Capital consultation calls with experts



6) Red flags around scaling and manufacturability render Quantumsc

Red flag 1: Solid-state separator must be ultra-thin to have

required weightvs. energy densityi s o t hin that 1t
human, unsolved problem. OS appears to be struggling with
a SsSeparator so thick that 1t0s de
A solid-state expert explained that aceramicchbased separator, as QS has
using, is dense and must therefore be extremely thin 7 10-microns i or it will weigh too
much for the battery to achieve the energy density they claim. He referenced comments
from QS that lead him to believe that the separator is the width of a human hair i ared
flag as a human hair is ~75 microns, per Wikipediai or more than 7 times thicker than
needed.

AWe know t h a-stateisepardtof) $ armsogide iardl whether it's LLZO or some other oxide, most

oxides and ceramics are going to be very dense, and why is that relevant? Whether it's LLZO or some new

oxide material that is amazing and they own outright, the challenge is that you have to get to a very thin

| ayer. So, they talk about 400Wh/ kg. o

fn order to get to something like 200Wh/kg, they have to have a 20 or 30-micron separator. In order

to get to 400, that separator has to be well under 10-microns, and they talked about the separator as

being thinner than a human hair, and that is a bit of a red flag because a human hair could be 100-

microns if you have thick hair. On average, a human hair is probably 50-microns. If we're going to take that

term literally, a 40 or 50-micron separator is not going to get you to that high specific energy. So, if your

separator weighs a lot and if your separator is relatively big, it's going to weigh a lot, and that hurts your

specific ener gy be theresareallygdodgrapmttatcleffiSakamofo &dm the University

of Michigan put out. It's a saddle curve that shows three key points, which is excess lithium,

thinness/thickness of the separator, and | thinkthey-axi s mi ght | ust be sipsaidsthtef i C ene

expert

Source: Scorpion Capital consultation calls with experts
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Red f |

(cont 6d) :

manufacturability

QS

c |

render

a i

Quant umsc

msS ar

>400 Wh/kq, but their separator appears to be 7X or more

too thick to achieve it i which implies an energy density far

lower than even conventional Li-ion batteries. OS SEC

filings vaguely allude to but bury the struqgqle.

Quantumscape claims an energy density >400 Wh/kg, but we see no mention of the
thickness of its solid-state separator i without which the energy density claim is

meaningless. Its 10K filing, however, suggests that the thickness is aproblemi i o ur
wand avarcoiné othreebdrviere |

business could fail o 1if

Slide 11 from OS December 8"fiBat t er v

S howc a s@Sanost recent 10K

QuantumScape Energy Density

Cell Designs

Energy-optimized

—

Energy density claimed “_ N\
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nWe ar e

wor Ki
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A We l i kely to
challenges as we increase the
dimensions, reduce the thickness and
increase the volume of our solid-state
separators. If we are not able to overcome
these barriers in developing and producing

its solid-state separators at commercial

vol umes, our business

coul

Note: Red text and dotted circle inside slide is ours for emphasis

Source:; https://s26.g4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf
https://www.sec.gov/ix?doc=/Archives/edgar/data/1811414/000156459021007621/qs-10k_20201231.htm



6)

Red flags around scaling and manufacturability render Quantumsc

Red flaqgq 1 (cont o6d) : Two f or mer €

separator thickness issue i1s unsolved, without which all key

OS cl aims go out t hhe wi ndow.

density and nAnegateso t hetatent
battery. | f |l t0s too thin, |t

n

fooi
r e
f al

contrast to the CEOG6s |l ofty claims, former emg
struggling with the same basic, unsolved issues that have blown up previous attempts at
a viable solid-state battery for 50+ years.

For mer empl oyee indicates concern that 0OS hasnot

i C athey solve dendrites at scale? Can they solve it to be cost-effective? One of the solutions was to
make the separator thicker, and that typically reduces the performance of the cell, and it quickly
negates a lot of the advantages that solid-state gives because now you've got a separator that's super-
thick, and all the cell is occupied by separator and all the advantages of energy density and everything go
out the window. If they say they can make a separator that works, but they won't tell us how thick it
is or how it performs or how long it performsd they still haven't done anything in a multi-layer pouch, which
| would say is super-concerning to me from a timeliness perspective. Not having anything in a multi-layer
cel | I S a r e al-rFortedeipRyeer N f or me . O

Another former employee suggests that basic separator issues are unsolved

AThe key thing that you need to understand inahbtout
photo, it's thinner than a strand of hair. If you're not careful and a dendrite does form and creates a spike

in the battery, you're just going to shatter that. It's thinner than a piece of paper, and it's got the solidity.
They're trying to find out what's the good balance of whether it should be hard, whether it should be
soft, what type of mat er i al s 71tnbharformetettpeyde s houl d be

Source: Scorpion Capital consultation calls with experts
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6) Red flags around scaling and manufacturability render Quantumsc

Red flag 2: OS states their separ
ceramic, but ceramic separators are highly problematic to

manufactur e, reqguiring a process
F.elhpl oyees: OS Nnhaving pcedbl ems
size; nAvery difficult probl emo

A former employee outlined the process of sintering i common to any type of ceramic
material T and the super-human difficulties that arise at the impossibly thin levels
required for a solid separator, especially at commercial scale over square miles of surface
area.

The process of sintering explained

Al magine a piece of paper that's ridiculously thin, an
ceramicist will tell you that you need to sinter and solidify that in an oven. You're taking it to a couple of
thousand degreess o t hat ceramic can har den, isotmérdnfloen, and typi

The super-human difficulties that arise in trying to make a thin separator

fBut when you're doing something that's so thin over that big of a form factor, it makes an
irregular shape, or it shrinks too much in certain areas. If there's a defect or debris, you can create a
pinhole. Imagine if there's even a particle of dust that gets onto the surface. Trying to get the chemistry
right to put into a furnace at that high of a temperature, and have it perfectly come together in order to
make something that's super uniform, super-flat - imagine if the sample isn't 100% flat and you put it into
a battery. If it's not flat, it's not going to interact with the cathode and anode in different places, and the
pressure points are where you can definitely see a crack or a pinhole forming. Those pinholes will
instantly short the battery.0i Former employee

Source: Scorpion Capital consultation calls with experts



6) Red flags around scaling and manufacturability render Quantumsc

Red flag 2 (contod) : For mer empl c
sintering hurdles escalate exponentially with cell size,

making it difficult to scale from tiny prototypes to

commer ci al dl mensi ons: Nbil ggest r

get from one si1 ze to anot her onec

We quote two former employees below, who explain the magnitude of the challenge i
both exhibited significant skepticism at Quant ums

Sintering is Abiggest reasono why ités hard to increas
fSintering is the biggest reason why it's hard to get from one size to another one. A smaller size is

easier to get it uniform, flat, and precise. The chemical uniformity across the entire thing is much simpler.

But as you go bigger in size, especially if you're going from something that's a square to a rectangle,

different shapes, you can imagine that there are different types of interactions, stresses focusing on

each of the corners, and things I|Iike that. 't makes it
trying t O FoSn@emdioe UP. O

QS was having difficulties with sintering even at coin-cell size

Al't i s a ceramic electrolyte. I t'"s easy to make well a
form factor for a battery, things become harder. You're balancing thickness versus number of defects;

the defects are the dhey wietrle thlahei dgngenmriotbed £éns at t he c
a very difficult problem because they're taking ceramic and grinding it down to little particles. They're

casting this formulation into a thin freestanding film, and making this freestanding film, and you have to

have zero defects for that. One way to combat a defect is to make it thicker, but making it thicker has its

consequences, so there's a fine balancesi Another former employee

Source: Scorpion Capital consultation calls with experts



6) Red flags around scaling and manufacturability render Quantumsc

Red flag 3: Our research interviews lead us to believe that

the specific ceramic separator material OS is using is LLZO.
Experts: Achall engi ng materi al t C
projects have failed due to sintering and dendrite

di ffi culti es: LLZO was fNa messo

A recent investigative article that was highly sk
discussed a similar LLZO-based solid-state effort, and quoted the principals involved who

indicated the technical challenges in working with the material. A solid-state expert we

interviewed provided similar color.

Solid-st ate expert explains why LI6Z@Gnids dadiffcfh aclulleen gtion gs yma
ALLZO i s a challenging materi al to work with. lt' s a |
to get good interface transport of lithium across the boundaries. It's difficult to sinter and to then sod

that because, at the temperatures at which it's sintered, you tend to lose lithium. You'd probably have to do

that in a CO2-free environment because if you don't, you end up with lithium carbonate at the surface, and

that's a terrible lithium-ion conductor, so you might have a good lithium-ion conducting material, but then

you've got a barrier |l ayer t haslds@twepessn't conduct | i thiu

Quotes from article that discussed failure of previous
attempts at using LLZO

An Ultra-Secret Battery Startup

A 4

. p) L

Hints That It’s Blown Past Tesla — Alt was not smooth, but a messoéo
5 ended in failureoéoWhen the batte

But Won’t Show the Goods metallic lithium burrowed, atom by atom, underneath and

Experts question the claim by QuantumScape, backed by $500 between the mass _Of tiny grains that made up the LLZO.

million from Bill Gates, Silicon Valley venture capitalists, and VW And once wedged in there, the atoms eventually broke

P through the material and shorted

@ Steve LeVine Sep 21,2020 - 15 minread * |i] N

Source: Scorpion Capital consultation calls with experts; https://marker.medium.com/an-ultra-secret-battery-startup-hints-that-its-blown-past-tesla-but-won-t-show-the-goods-2ed31173610d



6) Red flags around scaling and manufacturability render Quantumsc

Red flag 4: Former employee indicates that LLZO is heavier
than competing solid electrolyte materials, making a LLZO-
based battery 10-1 5% wor se on energy dens|
|l mplication I s thatods not compet.

Another key disadvantage of LLZO is inferior energy density versus other types of solid
separator materials.

ALLZO I s andairtn'es heavy. | t 6 s agdoso thematahouwrs per kilegraenoft s 1 n i t
a battery, everything else the same, would be worse than their competitors maybe by 10% even or
maybe 15 %. The i mplication is thatoés not competitive.

lead-acid battery, you're not happy. If you can put in a lithium battery, you're happy. That exaggerates it,
but t hat ' srorhetenoyg20i Nt . 0

Source: Scorpion Capital consultation calls with experts;
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Red flag 5: OS must scale from one-off coin and credit-card
sized separator prototypes to making square miles of
separator material. Former employee elaborates on
daunting magnitude of the problem.

A former employee pointed to a picture of thesolid-st at e separator in Quant

Battery Day presentation, highlighting the challenge of scaling up from credit card-sized
dimensions.

AThey show a |ittle membrane, and people are flexing i
solid electrolyte. They've got to scale that from that little credit card that he's pinching in his

fingers to sheets, literally hundreds and hundreds of meters long, and being able to produce that

all day long every day. There's an area scale up. And they have to be able to do that defect-free. Any

hol e or any crack i n that membrane 1| S (giGomé&tdnplojee0o be a pl

Slide 16 from OS December8"fiBat t er vy Showcaseo

QuantumScape Material & Cell

|__— Credit card-sized
NfCer ami cStageo | i d

Separatoro

Source: Scorpion Capital consultation calls with experts; https://s26.q4cdn.com/263384136/files/doc_presentation/2021/1/Data-Launch-Updated-Post-Presentation-20210107-2.pdf 153
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Red flag 5 (cont 6d) : Scali ng t he
separator IS a colossal challenge compared to standard

liguid-based Li-I o0 n : NnOne tiny defect doe
battervyo: need nAnsquare mileso of

A former employee and an expert pointed to the unique challenges of solid separators.

Former employee explains why solid separators are fAmuc
liguid Li-ion

AToday"' don batterigs are made with all kinds of layers and laminates, and electrodes. One

lithium-ion manufacturer was making electrodes at 100-meters per minute. It all has to be defect-free.

The lithium-ion battery manufacturers today - Samsung, LG, and Panasonic - they're all doing that today.

But one tiny defect doesn't kill a liquid battery. If you've got liquid filling any of those holes and that

electrolyte, the battery will still work, so it's more tolerant to any kind of defects. What they're finding

withsolid-st at e batteries I s t hatromnefkmpie much | ess tolerant. 0
Expert gquestions if QS can scale up to Asquare mileso
ACan you actually scale this up to square miles of wver

ceramic? This is not like doing tape casting of alumina or something like that. It's going to be harder than
that. Even after you do that, you have to worry about how it is going to work in a stacked arrangement,
and t her e' s solid-dtats ekpertWitheEtehsi@eexp\)ariencein LLZO and ceramic separators

Source: Scorpion Capital consultation calls with experts
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Red flag 5 (contodod): Scadiing chal
dimensional 1 from coins and credit cards to vast, flat
surface areas 1 but also 3-dimensional: trying to then stack

large separator surfaces into multi-layer cells

We earlier discussed what we believe to be fatal
make 100+ layer cells. A former employee indicated that the scaling and manufacturing
challenges for flat separators are multiplied by having to stack them up.

AYes, that's what they <cal/l t h @hatdsahre dwo4idimensionsls u e . So, t*h
Then you go three-dimensional, and you start stacking these up. They're going to cut these

sheets; they've got to mass-produce these sheets meters and meters and meters long per minute,

and then they're going to cut them up. Right now, a standard electric vehicle battery, it's about a foot

and a half in length, so they're going to cut that in foot-and-a-half long sections and stack 40 or 50 of

those stacks on top of each other to make a 50Ah battery that's in the BMW I3, for example. They

need to get to meters-long, and then they need to start getting to 40 or so stacks.0i Former employee

Source: Scorpion Capital consultation calls with experts



/.Doomed by cost: the nNnmagic mat et
QS is using is too expensive to ever replace Li-ion






