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Silicon Capacitor Design

Features

® Silicon is a simple process that makes it possible to easily
adjust the thickness
— Easy to form trench and other internal structures
— Easy to increase the capacitance per substrate unit area

® Lower profile is possible using IC thin-film processes

® Small capacitance fluctuations due to temperature
® Superior high frequency characteristics

® Exceedingly low bias characteristics

® High reliability

01005 (0.1inchx0.05inch / 0.4mmx0.2mm) Size

Height Comparison

200um Less than
[100pm
Ceramic Capacitor Silicon possible
(Standard Product) Capacitor
- y,

Structural Diagram

?— Port (1)

(N

Ic
Dielectric Electrodes: Metal

plate or other
material used to
o conduct electricity

J}— Port (2)

Silicon capacitors
use silicon oxide or nitride as the dielectric

(Ceramic capacitors use ceramic)

Insulator
(A material that does
not conduct electricity)

The ability to store an electric charge is called capacitance
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Market Forecast for Silicon Capacitors

Market Forecast for the Next 10 Years *ROHM study Breakdown of Market Expansion

300 billion yen

3500

3000 250 billion yen

(US$1.67 billion)
2500 200 billion yen

(US$2 billion)
(US$1.33 billion)

Increasingly
Sophisticated
Smartphones
2000
l CAGRI4!69%
1500
1000 loT Automotive
Proliferation Electrification
500
0

[Hundred
viilion Y:een] 2022 2025 2030

The market is expanding from smartphones and wearables

to industrial equipment such as base stations and servers
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ROHM Silicon Capacitor Technology

Trench Structure Leverages Semiconductor

Process Technology

Parallel Plate
Capacitor

Two electrodes are
positioned in parallel
Electrode 2

Dielectric Surface Area

Relative Permittivity

Capacitance =

of the Dielectric Dielectric Thickness Vv
Trench ’Electrode 1\
;%rr@;ggegigggiﬁance by l é Micro-miniaturization along with remarkable dimensional
expanding the surface accuracy (within £10um) are achieved using proprietary
areas of the electrodes technologies that break away from convention.

and dielectric This contributes to improved functionality in smartphones

and wearable devices requiring smaller, thinner components.

ROHM silicon capacitors utilize proprietary technology to increase capacitance,

iImprove dimensional precision, and enhance reliability
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ROHM'’s Silicon Capacitor Strategy
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Evolve

Grow

Significantly extend sales
In core growth businesses

Achieve qualitative
transformation, including shift
to higher value-added
products and market outside
of Japan

Plant new seeds for growth
for FY2025 and beyond
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Leveraging silicon semiconductor processing technology cultivated over many years
In the development of silicon capacitors allows us to provide high
value-added products that achieve superior performance in a smaller form factor
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ROHM'’s First Silicon Capacitor (BTD1RVFL Series)

® The industry’s smallest* mass-produced ® Smartphones

surface mount type ® \Wearables
® High accuracy dimensional tolerance

® Superior mounting strength
® Exceptional ESD resistance (built-in TVS

oS

® Compact loT devices

® Optical transceivers, etc.

Product Photo

protection element) *ROHM November 2, 2023 study (Size comparison next to 0.5mm pencil lead)
Rated Breakdown Capacitance Capacitance  Temperature ESD Operating Package
Voltage Voltage p[ Fl Tolerance Coefficient Resistance  Temperature [mm]g
V] [V] : (%] [ppM/°C] [kv] [°C]
7Y BTDL1RVFL102 1000
¥ BTDI1RVFL681 680
2 BTD1RVFL471 - 470 -
' ) 01005
Y% BTD1RVFL331 3.6 o 330 +15 0+£250 18 to (0402]
9.2 +150
Y% BTD1RVFL221 220
DSNO0402-2
% BTD1RVFL151 150 (0.4x0.2x0.185)
s BTD1RVFL101 100
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https://www.rohm.com/products/capacitors/silicon-capacitors/btd1rvfl102-product
https://www.rohm.com/products/capacitors/silicon-capacitors/btd1rvfl471-product

Feature 1. Combines a Small Size with Exceptional

Dimensional Tolerance and Superior Mounting Strength

Comparison of Silicon Capacitor Package Size and Mounting Strength

ROHM's New,Products
Standard Product [BTDARVFL Series]

0201-size :
(0:2inch x0.4inch //0.6mm x/0:3mm) : 01005:size
(0.1inch x 0.05inch’/,0.4mm % 0.2mm)

0.4mm*10um

0.6mm*20um
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£ E ~ R
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Total Backside Electrode Area Total Backside Electrode Area
Approx. 0.030mm? Approx. 0.032mm?
O 0isnm mwApproxaddfismalleral 008
Dimensional ~No
e e +20um O 0% lowe ramm—p> +10um
Mountin
Strengtr? Approx. 2.4N -[ncgeg_s,e,dla_ppr.o&ﬁal"/o* Approx. 2.6N

*Measured values based on ROHM'’s recommended land pattern and reflow soldering conditions

Ensures the same mounting
strength as standard products
while reducing size

Higher dimensional precision
contributes to improved
mounting accuracy
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New Products

Feature 2. Reduces Mounting Area Through Greater
Miniaturization that Supports High-Density Mounting

215mm

Mounting Area Comparison in Communication Circuit

Configuration Using
Standard'Silicon Capacitors

0201-size
(0-2inch x:0:1inch //0.6mmx:0.:3mm)

Standard
Product

Standard
Product

Wireless

Communication

IC

>

1.60mm

Configuration/Using
ROHM’s New,Products
[BTDARVEL Series]

01005-size

(0.1inch x 0.05inch’/,0.4mm % .0.2mm)

Board area

Superior dimensional

high density mounting New,
Product

accuracysupports

TVS not
needed

Wireless

[gduceg Communication é
: IC
approx.;21%) 3
\4

Mounting Area: 3.440mm?

<€
Mounting Area: 2.688mm?

1.60mm

Greater miniaturization
combined with higher
dimensional accuracy and

Integrated ESD protection
Improves space savings by
reducing mounting area
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Future Product Development

We are developing products for market demands, including support for higher frequencies and an expanded lineup

Miniaturization¥fordhighlfrequencyfhighiwithstandivoltagelhighireliabilityAmultiplelproductitypes

WESS Under Sample Sample
mm production from shipment scheduled Planned shipment scheduled
August 2023 Development September 2024 September 2025
15t Gen. Si-Cap 2"d Gen. Si-Cap 3'd Gen. Si-Cap
Products BTD1RVFL Series High Frequency Type High Voltage / High Reliability Models
* 01005-size * 01005-size * Larger capacitances
(0.1inch x 0.05inch / 0.4mm x 0.2mm) (0.1inch x 0.05inch / 0.4mm x 0.2mm) « Higher breakdown voltages / reliability
 High dimensional accuracy (within £10um) * High frequency support « Wide range of product sizes
» High mounting strength * Low ESR *Lineup expansion scheduled
« Built-in TVS diode  Low loss for 2026 and beyond

« Smartphones  High-speed communication applications * Industrial equipment

* Wearables » Power amps for base stations + Automotive (i.e. EV onboard chargers, .
. RD gy
Application « Compact loT devices » Smart cards SHRgy™" DC-DC converters, sensors)
Examples « Optical transceivers « RFID tags « LIDAR
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Conclusion

ROHM

SEMICONDUCTOR

Going forward,

=

ROHM plans to expand its lineup to .\
Include products for high-speed, :
large capacity communication/
Industrial equipment and other
applications
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Notes

» The content specified herein is for the purpose of introducing ROHM’s products (hereinafter “Products”).
« If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM upon request.

 Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising
from any inaccuracy or misprint of such information, ROHM shall bear no responsibility for such damage.

» The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the
Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise intellectual property or other rights held by ROHM
and other parties.

« ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information. If you intend to export or ship
overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will
be required to obtain a license or permit under the Law.

* The content specified in this document is correct as of November 2023.



	スライド 1: ROHM Develops the First Silicon Capacitors [BTD1RVFL Series]
	スライド 2: Silicon Capacitor Design
	スライド 3: Market Forecast for Silicon Capacitors
	スライド 4: ROHM Silicon Capacitor Technology
	スライド 5: ROHM’s Silicon Capacitor Strategy
	スライド 6:  ROHM’s First Silicon Capacitor (BTD1RVFL Series)
	スライド 7: Feature 1: Combines a Small Size with Exceptional Dimensional Tolerance and Superior Mounting Strength
	スライド 8: Feature 2: Reduces Mounting Area Through Greater Miniaturization that Supports High-Density Mounting
	スライド 9: Future Product Development
	スライド 10: Conclusion
	スライド 11
	スライド 12: Notes

