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INTERNET
OF EVERYTHING

Sensors everywhere

Healthcare
Energy harvesting

Wearables

Smart home

Billions of devices

New application fields drive the demand
for compact, safe, rechargeable energy sources

Demand for a new battery technology
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Comparison of energy storage devices
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Comparison of solid-state battery technologies

Ceramic multilayer technology offers the cost-optimized, 
high volume manufacture of safe batteries for IoT devices 

Thin-film Bulk (pouch cell) Ceramic multilayer

Structure

Thickness 0.2 mm to ~1 mm >1 mm 0.2 mm to ~5 mm
Smallest footprint 4 mm2 >100 mm2 0.5 mm2

Process cost High Medium Low

Limitations Transport restrictions 
for Li metal (flights)

Must be waterproofed 
to prevent generation of H2S

None
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Introducing CeraCharge™ – the world’s first 
solid-state, SMT-compatible Li-ion battery

CeraCharge combines the advantages of Li-ion batteries with the safety
and manufacturing benefits of ceramic multilayer components

All-ceramic multilayer battery
• High safety
• SMT-compatible
• Suitable for reflow soldering

Electrolyte: 
Li-based ceramic oxide

Charge collector: Cu

Inner electrode: 
Li-based ceramic oxide

External electrode

Li-ion battery

Separator
Positive electrode

Organic electrolyte (Li-ion)

Negative electrode

Electrode terminal
Gas relief 
valve

Multilayer ceramic

External electrode

Inner electrode

Dielectric

High-energy Li-ion 
battery technology

CeraCharge™ All solid state

High-volume 
production process

Vorführender
Präsentationsnotizen
リチウムイオン二次電池は高エネルギー密度化と安全性の両立が求められますが、有機電解液を用いる場合には、漏液や発熱の可能性が課題としてあります。今回、発表させていただきます全固体電池は不燃性の無機の固体電解質と無機の活物質を組合せた不燃性の電池です。高安全な電池活物質と積層セラミックコンデンサなどの電子部品で培われた積層技術を組合せることにより、高い安全性と生産性を実現することを目指しています。
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Unique features of CeraCharge

• Cannot leak
• Cannot burn
• Cannot explode

All-
ceramic

structure

• Reflow solderable
• Embeddable 
• No need to change battery
• Available in EIA case sizes

• Wide temperature range
• Suitable for vacuum applications

Robust
design

World’s smallest
 Safe

Rechargeable
 Easy to assemble

SMT-
compatible
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CeraCharge – World’s first rechargeable 
solid-state SMD battery

CeraCharge offers 1000 times the capacity of a capacitor in the same case size

CeraCharge 1812

Nominal voltage
Operating voltage 
Nominal capacity 
Nominal discharge current
Operating temperature

[V]
[Vop]
[µAh]
[µA]
[°C]

1.5
0 to 1.6
100 
20
-20 to +80

Case size
Dimensions

[EIA]
[mm]

1812
4.4 x 3.0 x 1.1

Weight [g] 0.04
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CeraCharge features fast and pulsed 
discharging

Can be connected in both series and parallel for maximum design flexibility

Typical discharge curves Typical pulse power
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Main applications for CeraCharge

MCU
Sensor

Application

Solar
cell

Real-time clock
Backup battery

Internet of Things: Beacon
Energy storage (battery)

Energy harvesting
Energy storage       

Wearables
Sub-battery for voltage and current smoothing

BACK-UP
RTCLCD

CHARGE

BLE
module

PMIC
(CV output) MCU

Sensor

Application

PMIC
(CV output)

Energy
source

Li battery
(main battery)

BLE
module MCU

Sensor

Application

Capacitor
RF

module

Energy
harvesting

unit

EN threshold control

CeraCharge™CeraCharge™

CeraCharge™

CeraCharge™

Surplus
power

MCU
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