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Configuring solid-state batteries to power electric
vehicles: a deliberation on technology, chemistry
and energy†
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Solid-state batteries (SSBs) have been widely regarded as a promising electrochemical energy storage

technology to power electric vehicles (EVs) that raise battery safety and energy/power densities as

kernel metrics to achieve high-safety, long-range and fast-charge operations. Governments around the

world have set ambitious yet imperative goals on battery energy density; however, sluggish charge

transport and challenging processing routes of SSBs raise doubts of whether they have the possibility to

meet such targets. In this contribution, the battery development roadmap of China is set as the

guideline to direct how material chemistries and processing parameters of SSBs need to be optimized to

fulfill the requirements of battery energy density. Starting with the identification of bipolar cell

configurations in SSBs, the blade cell dimension is then selected as an emerging cell format to clarify

weight breakdown of a solid NCM523||Li cell. Quantifying energy densities of SSBs by varying key cell

parameters reveals the importance of active material content, cathode layer thickness and solid-

electrolyte–separator thickness, whereas the thicknesses of the lithium metal anode and bipolar current

collector have mild impacts. Even in the pushing conditions (200 mm for the cathode layer and 20 mm

for the solid electrolyte separator), high-nickel ternary (NCM) cathodes hardly meet the expectation of

the battery development roadmap in terms of gravimetric energy density at a cell level, while lithium-

and manganese-rich ternary (LM-NCM) and sulfur cathodes are feasible. In particular, solid lithium–sulfur

batteries, which exhibit exciting gravimetric energy density yet inferior volumetric energy density, need

to be well-positioned to adapt diverse application scenarios. This analysis unambiguously defines

promising battery chemistries and establishes how key parameters of SSBs can be tailored to

cooperatively follow the stringent targets of future battery development.

Introduction

The growing demand on long-range and safe electric vehicles
(EVs), along with cheap and long-term stationary energy storage,
has stimulated scientific and industrial efforts toward new battery
concepts that fundamentally deviate from current lithium-ion (Li-

ion) batteries.1–5 These new battery concepts cover a range of
material and technology diversities, such as Li metal batteries,6,7

solid-state batteries (SSBs),8–11 and emerging battery pack design,12

by which the battery energy density (ED) and safety have the
potential to surpass the state-of-the-art liquid Li-ion batteries
(LIBs) that employ intercalation chemistry electrodes and aprotic
electrolytes. In particular, the Li metal battery pairing of solid-state
electrolytes (SSEs) has been roughly estimated to increase 70% and
40% volumetric energy density (v-ED) and gravimetric energy
density (g-ED), respectively,13 while preventing battery thermal
runaway and fire ignition, due to the rigid SSEs with intrinsic
fire-proof features and dendrite-suppression properties.14,15

Besides, the replacement of liquid electrolytes by solid Li-ion
conducting ceramics has additional benefits:13,16 (1) obviating
the need of polymeric separators and thus reducing the material
and processing costs; (2) achieving a unit cation transference
number (tLi+ E 1) and mitigating anion migration to curtail the
build-up of a concentration gradient resistance in the internal cell;
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and (3) simplifying the packing process by alternatively stacking
bipolar electrodes and SSEs.

The properties of solid electrolytes principally define the
processing line and the selection of electrode materials.17,18

Among the various SSE families, ceramic oxides exhibit the
exciting oxidative and reductive endurance (thermodynamically
decomposing at the interfaces while kinetically limited),
enabling the paring of Li metal anodes and high-voltage
cathodes, offering ample opportunities to increase ED and
improve operational safety.19,20 However, pressing challenges,
such as the brittleness induced resistive interfaces,21–24 high
sintering temperature resulting in incompatibility with cathode
materials,25–27 and heavier density dwarfing the overall ED,28

impede their applications in well-performing SSBs. The sulfidic
SSEs with favorable ductility allow a cold-pressing technique to
create a dense electrolyte separator and an intimate contact
among electrode ingredients, benefiting the ion conduction
and processing routes.29,30 The remaining issues around sulfidic
SSEs are to deal with humid sensitivity and interface stability
against metallic Li anodes.31–33 Halide materials face a poor
reduction stability with the Li anode, mild ionic conductivity,
and a low oxidative potential, which largely narrow down the
selection of cathode materials.34,35 Polymer electrolytes embrace
sufficient ionic conductivity (normally higher than 60 1C) and
mechanical flexibility, which favor implanting the current Li-ion
battery production line to SSBs to some extent.8,36 However,
the crystallization of polymer electrolytes under atmospheric
conditions hinders the ion mobility.37,38 In addition, their cap-
ability to inhibit Li dendrite growth is still controversial due to low
Young’s modulus at room temperature and even fluidic properties
at elevated temperature.39,40 Our group discovered lithium-rich
anti-perovskites (LiRAP)41 that exhibited superionic conductivity
(410�3 S cm�1), materials sustainability (Li, Cl, O, F, etc.),
compositional flexibility (large span of non-stoichiometric

composition to tailor ionic conductivity)35,42 and synthetic
simplicity (o450 1C).41 In particular, the low melting point of
LiRAP favors infiltration into dense electrodes at moderately
elevated temperatures, which has the potential to reduce inter-
facial resistance at an industrial scale.43 The current hindrance
is how to improve the structure and surface stability under
moist conditions.

In addition to the choice of proper materials, the identifi-
cation of a suitable processing line plays a decisive role to
realize energy-dense and large format SSBs.18,27 The roll-to-roll
method widely used in the mature fabrication of LIBs is not
applicable to SSBs due to wrinkling and peeling off.28 Pressed
pellets dominate the fundamental research in the search
of electrolyte materials and probing the charge transport
mechanisms, but they are ruled out in the large format cell at
the industrial scale, since the thick SSE separator and electrode
layers significantly penalize battery EDs.27,44,45 The lamination
of sheet-type electrodes and electrolytes seems to be the only
plausible configuration to scale up cell size.46–48 Chemical
coating,49 gas phase deposition,50–52 and penetration of SSE
solution53,54 have been proposed to fabricate sheet-type cells.
However, a large number of uncertainties, in terms of material
selection, nanoscale interface/interphase engineering, and cell
configuration, remain to be addressed. In particular, the
unique bipolar cell concept that has the potential to increase
cell voltage and simplify module and pack design requires
rational design to correspond to the complexity of SSBs.55

Due to the complexities and uncertainties of the material
selection, cell configuration and production line, the question
arises of how to configure cell-level parameters of SSBs to follow
the ambitious yet imperative battery projects proposed by
governments around the world, such as Europe ‘‘Battery
2030+’’,56 China ‘‘Energy-saving and New Energy Vehicle
Technology Roadmap 2.0’’ (abbreviated as ‘‘Roadmap 2.0 v),57
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and America ‘‘National Blueprint for Lithium Batteries 2021–
2030’’.58 A mature battery technology that can be massively
applied in the market has to simultaneously overcome perfor-
mance (energy density, power density, and shelf/working life-
time) and technical (cost, safety, and reliability) barriers.59

Although the SSB concept has a long history, it is still in the
research phase, and is not likely to concurrently overcome all
their barriers in the short term. It is, therefore, necessary to
prioritize the critical metrics among them, and direct the future
research toward real-world energy-dense SSBs. ED is a measure
of the amount of energy that can be reversibly stored and
released per unit, and majorly determines the driving range
of electric vehicles.60,61 Identification of cell parameters and
configurations based on current empirical and theoretical
knowledge is helpful to corroborate the superiority of SSBs
over the state-of-the-art LIBs from an ED aspect.

Herein, a bottom-up analysis is performed, with the Roadmap
2.0 v as a target, to clarify large-format cell parameters and
material chemistries in SSBs that can fulfill the requirements of
electric vehicles in future markets. In this calculation, a blade cell
with a bipolar configuration is adopted as a prototype, which is
anticipated to maximize EDs on a cell level and to simplify the
stacking process in the scalable fabrication. This prototype used
in the analysis can be regarded as a rather optimistic scenario,
which sets the lower bound that cell parameters need to be
reached in order to align with the Roadmap 2.0 v. The sulfidic
SSE is selected in the projection of battery EDs due to attributes
of its easy processing and low density, although its issues of
moisture sensitivity and Li anode compatibility need to be
addressed. High ionic conductivity, Li compatibility and facile
processibility are regarded as default characteristics for the sulfi-
dic SSE. The cost of materials and processing schemes are out
of the scope of the current work, and cost would not be the
stumbling blocks for the wide adoption of SSBs in electric
vehicles. Once the great breakthroughs are made in performance
metrics, it is highly expected that their costs will be significantly
reduced in the massive market, benefitting from long learning
curves, which have been witnessed in LIBs.62

Targets of automotive batteries in
Roadmap 2.0 v

The Ministry of Industry and Information Technology of China
and the China Society of Automotive Engineers jointly issued
the Roadmap 2.0 v in 2020, which set the targets for automotive
battery performances within 15 years. Compared with the old
version (issued in 2016) of the roadmap (Table S1, ESI†)
that has unified requirements of cell- and pack-level energy
densities without considering diverse scenarios (e.g., electric
bus, electric truck, and electric passenger car), Roadmap 2.0 v
refines the application scenarios, classifying automotive batteries
into energy-dense, power-dense, and energy- and power-dense
types, with specific requirements for different sets of batteries
(Table S2, ESI†). Fig. 1 abstracts the ED targets of batteries in the
next 15 years. Roadmap 2.0 v raises the safety level as the
prerequisites, while sets an ambitious goal in the ED metric.
For example, the ED in the high-level batteries of energy-dense
group targets at 350 W h kg�1 in 2025, and is more aggressive in
2030 (400 W h kg�1) and 2035 (500 W h kg�1), which can be
hardly achieved with the conventional LIBs with a graphite (Gr)
anode.63 This dilemma necessities a bold change in the key
components of batteries instead of mild modification of matured
active materials. Combining Li metal anodes and SSEs may pave a
way to meet such stringent targets while maintaining the desired
safety level, since SSBs take the advantages of intrinsically safe
electrolytes and high-capacity metallic Li, which may be the game-
changing power sources for long-range, high-safety and durable
EVs. The following section performs a cell-level analysis to illus-
trate how key parameters influence the ED of SSBs with an
emerging blade cell format.

Configuration and weight breakdown
of a solid-state cell

Identification of the SSB configuration that is applicable in
the large format cell is the first step to define the layout of

Fig. 1 Targets of the g-ED in Roadmap 2.0 v. Roadmap 2.0 v refines application scenarios, clustered into energy-dense, energy- and power-dense, and
power-dense batteries. Each type is further divided into sub-types to fulfill diverse requirements. M-charge and F-charge represent medium charge and
fast charge, respectively.
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electrodes and electrolytes. In the conventional cell design,
cathode and anode layers are double-coated on aluminum
(Al) and copper (Cu) foils, respectively, and then stack together
through flat winding or z-folding with separators inserted
between them (Fig. 2a).64 The welding joints are needed for
the connection between tabs and current collectors (CCs), in
which additional space has to be reserved.65 The overall cell
voltage equals the individual cell unit in such stacking. In the
bipolar design, the anode layer and cathode layer share the
same CC, as indicated in the inset of Fig. 2b.66 The bipolar layer
and the electrolyte layer are alternately stacked together. The
current flows from the outermost layers, obviating the need of
tabs and thus saving space for additional gains in ED.17

Another advantage of bipolar design allows a serial stacking
of cells, leading to the increase of the overall cell voltage by the
sum of individual cell voltages to achieve considerably high
cell-level voltage, which probably facilitates the design of a
battery module or a pack.

A direct comparison of LIBs and SSBs is conducted on the
basis of a blade cell size, which represents emerging cell design
for high ED (Fig. 2c). The blade cell is featured by the large ratio
of length to height, with depth and height comparable to the
popular cell dimension.12 It is of notice that the real-world
blade cell combines both serial and parallel connections to
balance cell voltage, ED, and potential safety issues.67 The current
analysis ignores such complexities, and exploits direct stacking of
sheet-type electrodes and electrolytes, as indicated in Fig. 2a and
b. An Al-plastic film is assumed as the housing material to pack
cell components due to the light-weight feature. The number of
cell units is adapted to the depth of the blade cell.

In the initial tentative analysis, liquid LIBs with a
NCM523||Gr chemistry adopt typical electrode compositions
of commercial cells,63 and detailed values are listed in
Tables S3 and S4 (ESI†). The thicknesses of the cathode
layer and separator are 100 and 16 mm, respectively, and the
anode thickness can be calculated according to the cathode
areal capacity and capacity ratio of negative to positive
electrodes (N/P). In the SSBs, the liquid electrolyte in the
cathode is substituted with the sulfidic SSE. The thickness
of an SSE separator is assumed to be 100 mm, significantly
higher than the polymer separator, yet is currently acceptable
considering the benchmark of SSBs recently documented
by Richter and Janek.68 Reducing the thickness of the SSE
separator is kernel to enhance ED of SSBs, which will be
tailored later.

Based on the above assumption, the weight breakdown of
liquid NCM523||Gr and solid NCM523||Li cells are presented
in Fig. 3c. A noticeable change is the electrolyte portion in the
cells, in which the solid and liquid electrolytes account for
36.7% and 14.7% in SSBs and LIBs, respectively. This signifi-
cant variation is attributed to the heavy density of the solid
electrolyte and the thick SSE separator. Despite the greater N/P
(3.0) in SSBs than LIBs (1.05), the high-capacity Li metal anode
(3861 mA h g�1 for Li vs. 360 mA h g�1 for Gr) only occupies
3.7%, much lower than Gr in LIBs (23.3%). It is noticed that
the solid-state NCM523||Li cell cannot surpass the liquid
NCM523||Gr in both g-ED (263 W h kg�1 vs. 288 W h kg�1)
and v-ED (609 W h L�1 vs. 733 W h L�1), and also is far behind
the requirements of high-level batteries in the Roadmap 2.0 v.
The inferior ED of SSBs with presented parameters drives

Fig. 2 Schematic illustrations of (a) parallel stacking for conventional LIBs and (b) bipolar stacking for SSBs. (c) Dimensions of a blade cell to estimate EDs
of LIBs and SSBs. (d) Weight breakdown of a solid NCM523||Li cell and a liquid NCM523||Gr cell and a liquid NCM523||Gr cell, and the resulting g-ED
and v-ED.
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intense effort to tailor electrode/electrolyte composition and
thickness for higher EDs.

Material chemistries and processing
parameters of the solid-state cell

To quantify the effects of individual parameters on the overall
ED of a blade cell, the NCM523||Li cell with the parameters in
Fig. 2d is selected as a baseline. Parameters that are intended to
be optimized are schematically presented in Fig. 3a. Discovering
and developing novel battery materials that can store more energy
per unit without penalizing other properties (such as safety,
structure stability and electrolyte compatibility) have domi-
nated battery fields, and a large spectrum of material families
have caught wide attention. Some of them have been success-
fully commercialized (NCM with moderate nickel content),
while others (NCM with high nickel content, and sulfur) are
underway. In this work, the active materials including matured

NCM 532, maturing NCM811, and emerging lithium- and
manganese-rich nickel–cobalt–manganese oxides (LM-NCM)
and sulfur (S) are selected to assess their potential in ED.

A high content of active materials in electrodes without
affecting the reaction kinetics has been pursued, as it essen-
tially dictates the amount of energy that can be stored in the
limited electrode space, as well as reduce other cell compo-
nents, for example, SSEs. The currently commercialized Li-ion
batteries include B60 vol% active materials, with 30–35 vol%
left for liquid electrolytes.63 The active materials content in this
analysis ranges from 60 vol% to an aggressive value of 85 vol%,
which has been occasionally reported,69,70 reflecting a progres-
sive improvement in the next 15 years.

The thick cathode layer promises greater areal capacity and
higher active material ratio of a unit cell, which jointly con-
tribute to the ED. However, a thick cathode layer requires fully
considering lithium/electron transport properties and proces-
sibility, since a thick cathode layer would lead to sluggish
electrode reaction kinetics and crack. A thickness of 100 mm

Fig. 3 (a) Schematic cross-section of a unit solid-state cell configuration and key parameters that are intended to be changed for high-energy-density
SSBs. (b) g-ED and v-ED of SSBs as a function of key parameters. (c) Updating g-ED and v-ED by varying the thicknesses of the cathode layer (tcat) and the
solid electrolyte separator (tsep).
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is normal for a cathode layer for automotive LIBs.71 Ito72 and
Chen73 have recorded the cathode layers with 250 mm and
300 mm, respectively. The cathode layer with a 200 mm thickness
seems to be conceivable at the pushing condition.

Flexible microporous polyolefin-based separators with o20 mm
have been widely used in automotive Li-ion batteries, which
is far thinner than the SSE separator used in SSBs, which is in
the level of 100–600 mm.68 The thick SSE separator significantly
impedes effective Li transport between the cathode and the
anode, and undermines the ED. Reduction of the thickness of
the SSE separator is a demanding task for both academic and
industrial communities due to the high cost of solid electrolyte
materials and critical determination of EDs. Processing of a
thin electrolyte separator on the level of the polymer separator
of LIBs is a consensus to realize high-ED SSBs, and 20 mm is
assumed as the most optimistic condition in the calculation.
It is of note that a too thin solid electrolyte separator (like
20 mm) would affect the safety of batteries in the practical
operation of SSBs, such as ease of crack and lithium dendrite
penetration. Battery safety is the prioritized consideration in
the final practical applications, which underlines the urgency
of high quality of the solid electrolyte separator. Therefore, the
thin solid electrolyte separator with additional benefits of
elastic, homogeneous, robust, and self-healing properties are
required to ensure sufficient safety.

A limited Li supply is not only beneficial for the battery ED,
but also is a key indicator for the side reactions that cause short
cycle life and battery failure.74 According to Li’s calculation,75

the Li metal anode will not be competitive to the graphite
anode if the nonlithium volume fraction exceeds 70%, which
hints B233% excess of Li, that is N/P E 3.33, will be mean-
ingless in terms of battery ED. Herein, the N/P of SSBs is
assumed to reach the level of LIBs (N/P = 1.05) as the best-
case condition to fully tap the potential of SSBs.

The bipolar CC plays a key role in the support of cathode
and anode layers, and should be resistive against both oxida-
tion and reduction within the working voltage window during
battery cycling. The thickness and property of bipolar CC do not
attract enough attention, probably due to undeveloped test
protocols in SSBs. Most of the SSB test employs a pellet in a
special designed cell. If SSBs enter into pre-phase commercia-
lization, bipolar CC should be well developed to fulfill multiple
requirements. An Al/Cu cladded foil with a thickness of
10/10 mm has been demonstrated in the bipolar electrode
fabrication.76 Assuming a well-developed gas phase deposition
technique is applied to deposit a nanometer Cu layer on an
8 mm Al foil, the thickness of such advanced bipolar CC can be
possibly reduced to B8 mm. The detailed variation of key
parameters is listed in Table S5 (ESI†).

The above assumptions lead to the charting of g-ED/v-ED in
Fig. 3b, which can be clustered into four groups. Varying active
materials constitutes Group 1, in which significant changes in
g-ED and v-ED can be identified. The maturing NCM 811||Li
cell gives rise to improved g-ED (322 W h kg�1) and v-ED
(711 W h L�1), and can be further enhanced by employment
of an emerging LM-NCM cathode, exhibiting 372 W h kg�1 and

741 W h L�1, respectively. The solid-state Li–S batteries deliver
an inferior v-ED of 603 W h L�1, which is not as impressive as
their g-ED (505 W h kg�1). This is essentially attributed to a
much lower density of elemental S. Group 2 consists of three
parameters: active material content, cathode thickness, and
solid-electrolyte–separator thickness, which exhibit gradual
boosts of g-ED and v-ED. Group 3 (N/P = 3–1.05) shows a mild
improvement in g-ED (from 263 W h kg�1 to 274 W h kg�1)
and observable enhancement in v-ED (from 609 W h kg�1 to
724 W h L�1), respectively, as the Li anode only accounts for
B3.7 wt% in the cell, while takes up to B24 vol% in the entire
blade cell. The thickness of bipolar CC, belonging to Group 4,
exerts a limited effect on both g-ED (from 263 W h kg�1 to
294 W h kg�1) and v-ED (from 609 W h kg�1 to 627 W h L�1).
The limited ED changes upon the variation of the bipolar CC
thickness implies that engineering surface properties and
mechanical strength to render better electrochemical perfor-
mances seems to be more meaningful than devoting costly
efforts to reduce the bipolar CC thickness for higher ED.
Variables dictating g-ED and v-ED are provided in Table S6 (ESI†).

The current calculation indicates an insufficiency of solely
varying a single parameter to follow the aggressive targets of the
Roadmap 2.0 v, which advocates optimization of multiple
aspects of SSBs to boost ED. Screening key parameters of SSBs
reveals that Group 1 and Group 2 exert more pronounced
impacts on ED than Group 3 and Group 4. While the active
material and liquid electrolyte in commercial automotive LIBs
accounts for B65 vol% and B30 vol% in the cathode layer,
respectively, enhancing active materials in SSBs from 60 vol%
to 85 vol% may bring a mountain of challenges in materials
chemistries involving SSE, binder and conductive agent.
Accordingly, two parameters, that include the thicknesses of
the cathode layer (tcat) and the SSE separator (tsep), are herein
taken into consideration to estimate EDs of SSBs with various
active materials (NCM 811, LM-NCM and S) through concur-
rently pushing them into stringent conditions (tcat = 200 mm
and tsep = 20 mm).

g-EN and v-ED with different sets of conditions are charted
in Fig. 3c. Even in the demanding cell conditions, SSBs with
NCM523 and NCM 811 cathodes hardly exceed 500 W h kg�1 at
the cell level. Therefore, the SSB with the high-nickel NCM
cathode may be ruled out in the development of high-level type
batteries, which defines an energy density of 500 W h kg�1 in
Roadmap 2.0 v (Fig. 1). However, this calculation is based on
the 60 vol% content of NCM811 in the cathode (in the compar-
able level of current liquid NCM811||Li cell). If the content of
NCM811 in the cathode is more than 80 vol% (may be very
challenging in case the thickness is 200 mm), the g-ED would be
more than 550 W h kg�1, which will fulfill the requirements of
Roadmap 2.0. In contrast, solid LM-NCM||Li and S||Li cells are
more attractive, with some possibilities to align with the ED
targets of Roadmap 2.0 v. In particular, the solid S||Li
cell exhibits considerably high g-ED, reaching to more than
780 W h kg�1. This exciting value is based on the break-
throughs in charge transport/transfer in the bulk/interface, as
well as excellent processing techniques. However, it is worth
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noting that the v-ED of solid S||Li cells, which is more weighted
in the industrial community, will never outperform the NCM
family in this calculation. Considering impressive g-ED, inferior
v-ED and the low cost of sulfur, solid Li–S batteries need to be
well-positioned to adapt the diversified applications.

The practical application of SSBs in electric vehicles is an
open question, as it is related to materials, chemistries,
mechanics, electronics, etc. which deviates from current Li-ion
batteries with liquid electrolytes. From energy chemistry per-
spectives, the SSBs can exert an energy-density superiority over
liquid Li-ion batteries in the case of the lithium metal anode to
be used. However, bringing the proof-of-concept high-energy
SSBs to a reality requires overcoming a mountain of challenges,
such as affordable solid electrolyte materials, thin yet robust
electrolyte separator, acceptable electrode reaction kinetics,
and cost-effective processing routines for cell components,
any failure of which may retard the application of SSBs in
electric vehicles. In our opinion, the booming development of
materials, deepening understanding of working principles
from the atom to the system, and long-term research funding
would progressively address such currently considered big
challenges, and lead to a bright future of SSBs, as we have
witnessed the critical leap of battery ED from B90 W h kg�1

(the first commercialized cell in 1991) to the current value of
270 W h kg�1, which was considered to be impossible 30 years ago.

Conclusion and outlook

Ambitious yet imperative targets of battery technologies that
are expected to promote penetration of electric vehicles into the
vehicle market motivate a bold change of key battery compo-
nents to rationally improve the energy density and safety of
batteries. Solid-state batteries (SSBs) with pairing of intrinsi-
cally safe solid-state electrolytes (SSEs) and a high-capacity Li
metal anode represent research trends under this context.
Prioritizing material chemistry and evaluating key parameters
of SSBs from a practical perspective are the initial steps to
position SSBs well in the roadmap of battery development. This
work performs chemistry, technology and energy analysis
of SSBs based on the emerging blade cell dimension, and
decouples decisive parameters from inappreciable ones, the
former of which exert more impacts on the battery energy
density. The calculation reveals that a significant increase of
energy density to the level of Roadmap 2.0 v requires pushing
key parameters to stringent conditions, such as 200 mm for the
cathode layer thickness and 20 mm for the solid-electrolyte–
separator thickness. Even in such conditions, the family of
high-nickel NCM cathodes is ruled out in the development
of high-level batteries due to insufficient gravimetric energy
density. In contrast, lithium- and manganese-rich ternary and
sulfur cathodes have the possibility to surpass the requirements.
However, the low volumetric energy density of solid Li–S batteries
may weaken the widespread applications in long-range electric
vehicles to some extent. The current work hopes to figure out
critical material chemistries and real-world cell parameters to

align with the harsh requirements of future SSB in the energy
density metric.
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