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• Yo le Gro u p p re se n t a t io n

• Co n t e xt , m a rke t o ve rvie w a n d e xa m p le s o f p ro m isin g a p p lica t io n s fo r:

• W e a ra b le s

• Au t o m o t ive

• MEMS & Se n so rs m a rke t sh a re s

• Ta ke a w a y
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YOLE GROUP ’S MAJOR ACTIVITIES P ER ENTITY

M&A a n d  e va lu a t ion  
o f com p a n ie s

Dire c t  a cce s  t o  t h e  a n a lyst s

Ma rke t , t e ch n o lo g y, a n d  
s t ra t e g y co n su lt in g

Ch a ra c t e riza t ion  o f e le c t ro -o p t ica l 
p e rfo rm a n ce s  a n d  risks

Te a rd o w n  a n d  re ve rse  
e n g in e e rin g

Co m p a ra t ive  a n a lysis

Te ch n o log y, p roce ss  & cost  
a n a lysis

Sp e c ifica t io n , d e sig n  a n d  
in d u st ria liza t io n  o f syst e m s 
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• Se m ico n d u c t o r P a cka g in g
• Se m ico n d u c t o r Ma n u fa c t u rin g
• Me m o ry 
• Co m p u t in g  a n d  So ft w a re

• Ra d io  Fre q u e n cy
• Co m p o u n d  Se m ico n d u c t o rs
• P o w e r Ele c t ro n ics
• Ba t t e rie s

• P h o t o n ics  & Lig h t in g  
• Im a g in g  
• Se n sin g  & Ac t u a t in g
• Disp la y

• Ele c t ro n ic  Syst e m s
• Em e rg in g  Te ch n o lo g ie s
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FUNCTIONALITIES AT THE HEART OF W EARABLES

Bio s e n s in g En viro n m e n t

HMI

He a rt  ra t e  

Oxyg e n  Sp 0 2

Te m p e ra t u re

Glu cose  le ve l

Bon e  
con d u c t ion  fo r 
vo ice  p ick-u p

P roxim it y se n sin g

Crow n  
p osit ion

Tou ch

Force
P re se n ce  
se n sin g

3D Se n sin g

P ro je c t ion  
/d isp la y

P h o t og ra p h y

He a d  
o rie n t a t ion

Sou n d

Lig h t
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SENSORS & ACTUATORS W EARABLES MARKET FORECASTS
By e n d -m a rke t  – Re ve n u e  ($M)

$2.37B

$1.19B

$14 M

CAGR20 22-20 28 : 8 %

Re ve n u e s 
$

CAGR22-28

$3.57B
7%

$2.10 B
10 %

$27M
13%

Co n su m e r

Me d ica l

In d u st ria l

20 22
$ 3.58 B 20 28

$ 5.7B



Bo sch
24 %

STMicro e le c t ro n ics
16%

Kn o w le s
8 %Om ro n

6%

AMS
6%

Go e rm icro
6%

So n io n
4 %

Zillt e k
2%

TDK 
2%

In fin e o n
2%

AAC
1%

Mu ra t a
1%

Ot h e rs
22%

Se n so rs  & Ac t u a t o rs  fo r W e a ra b le s  20 22 m a rke t  sh a re s
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SENSORS & ACTUATORS FOR W EARABLES MARKET SHARES

Co n s u m e r

Me d ic a l

To t a l m a rk e t
s h a re s  in  20 22
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EXAMP LE OF SMART W EARABLE
Ap p le  W a t c h  a n d  t h e  e vo lu t io n  o f t h e  se n s in g  re q u ire m e n t s

20 15 20 16 20 17 20 18 20 19 20 20 20 21 20 22
Re le a se  d a t e

Nu m b e r o f se n so rs

7

14

8

9

10

20 30 ?

18

Se rie s  1 Se rie s  2

Se rie s  3

Se rie s  4

Se rie s  5

Se rie s  6 Se rie s  7

Se rie s  8

Ult ra

+ Alt im e t e r,  
Mic ro p h o n e

+ ECG

+ e -co m p a ss - Fo rce  se n so r

+ Te m p e ra t u re  se n so r

+ 2 m ic ro p h o n e s,
De p t h  g a u g e

Te m p e ra t u re  se n so r

+ 4 t h P P G g e n e ra t io n : t e m p e ra t u re  a n d  
g lu co se  m o n it o rin g

UV se n so r
Sw e a t  se n so r

- Te m p e ra t u re  se n so r

?

?
*Ba se d  o n  o u r d e fin it io n s

Ca n d id a t e s:

+Sp O2 o n  P P G



11Se n so rs Con ve rg e  20 23 |  w w w .yo le g rou p .com

EXAMP LE OF SMART W EARABLE
He a rin g  a id s  a n d  t h e  a d ve n t  o f OTC

He a rin g  lo ss
(d B)

0

10

90

1.153

266

10 3

20

30

4 0

50

60

70

8 0
31

17

13

P e o p le  w it h  va ryin g  d e g re e s  o f h e a rin g  lo ss  (in  m illio n s)

Mild  t o  m o d e ra t e  h e a rin g  lo ss: OTC h e a rin g  a id s o r m e d ica l h e a rin g  a id  syst e m s

Mo d e ra t e ly se ve re  t o  p ro fo u n d : m e d ica l h e a rin g  a id  syst e m s o r b o n e -a n ch o re d  h e a rin g  a id s

Co m p le t e : Ele c t ro n ic  co ch le a r im p la n t s

Co n su m e riza t ion

Hig h -e n d  TW S

OTC h e a rin g  
a id s

+
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CONSUMER AND MEDICAL END-MARKETS ARE COMING CLOSER AND CLOSER

Co n su m e r syst e m s Me d ica l syst e m s

Fit b it  Ch a rg e  5 Ou ra  Rin g

Sa m su n g  Bu d s 2 P ro

Ap p le  W a t ch  
Se rie s  8  Ult ra

Em o t iv Ep o cX h e a d se t

Ve c t o r ca t a p u lt

Om ro n  
He a rtGu id e

Le xie  B1 b y 
Bo se

Bio In t e lliSe n se  
Bio Bu t ton

Fit n e ss  a n d  w e ll-b e in g  a p p lica t io n s
No  a p p ro va l
Fro m  10 k t o  a  m illio n  u n it s
Re t a il s t o re s

Me d ica l d e vice
Ap p ro va l fro m  h e a lt h  o rg a n iza t io n
Fro m  t h o u sa n d s t o  10 0 k u n it s
P re sc rip t io n  m a n d a t o ry

Co n su m e r h e a lt h ca re  (OTC)
Ap p ro va l, o r fu n c t io n  a p p ro ve d  b y a  h e a lt h  
o rg a n iza t io n
Fro m  t h o u sa n d s t o  m illio n s o f u n it s
Ove r t h e  co u n t e r

He a rin g  a id s

Ava  Fe rt ilit y t ra cke r

Ap p le  AirP o d s



AUTOMOTIVE
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CONTEXT IN THE AUTOMOTIVE INDUSTRY
C.A.S.E. – t h e  a c ro n ym  t a k in g  o ve r t h e  a u t o  in d u s t ry

Au t o n o m o u s
Se n so r su it e  a n d  com p u t in g  
d e ve lop m e n t s  fo r s a fe r  ro a d s .

Sh a rin g
Ow n in g , sh a rin g , o r re n t in g , t h e  
m ob ilit y o f t h e  fu t u re  o ffe rs  
g re a t e r fle xib ilit y.

Ele c t r ic
Alt e rn a t ive  d rive  syst e m s t o  
re d u ce  CO 2 e m ission s

Co n n e c t ivit y

So
ur

ce
: D

ai
m

le
r
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20 22-28  SENSOR MARKET* FOR AUTOMOTIVE AP P LICATIONS BY DOMAIN

Bo d y & Ch a ss is
Use r e xp e rie n c e
ADAS & Sa fe t y
P o w e rt ra in

$1,177M

20 22
$7.8 B

20 28
$14 B

CAGR22-28: 10 %

$1,4 33M
CAGR 3%

$3,561M

$1,4 15M
$8 ,0 8 1M

CAGR 15%

$1,576M
CAGR 2%

$2.913M
CAGR 10 %

$1,60 1M



Bo sch
16%

ON Se m i
9%

Om n ivisio n
6%

TE Co n n e c t ivit y
5%

Co n t in e n t a l
5%

NXP
5%

Alle g ro  Micro syst e m s
5%

Me le xis
5%

In fin e o n
5% Mu ra t a

3%
So n y

3% De n so
3% Fo rvia

2%

Ap t iv. 2%

Ve o n e e r. 2%

P a n a so n ic , 2%

STMicro e le c t ro n ics, 2%

AMS OSRAM, 2%

TDK, 2%

Ot h e rs , 15%

Ot h e r
27%

Se m icon d u c t o r se n so rs  - 20 22 Glob a l m a rke t  sh a re s

SENSORS FOR AUTOMOTIVE SUP P LY CHAIN
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Glo b a l se m ic o n d u c t o r se n so r m a rke t  sh a re s

Bo sc h  is  t h e  
p la ye r h a vin g  
t h e  h ig h e s t  
m a rke t  sh a re , 
w it h  16% o f 
t h e  m a rke t  
t h a t  
re p re se n t  
$1.2B in  
re ve n u e .

20 22
$ 7 .8 B
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FROM P RESSURE MONITORING TO SMART TP MS

Tre a d  d e p t h
Lo a d  d e t e c t io n

By co lle c t in g t h e p re ssu re se n so rs’ d a t a
a n d com p e n sa t in g fo r t h e t e m p e ra t u re
d rift . Th a n ks t o t h e a cce le rom e t e r, t h e
p re ssu re is on ly m e a su re d w h e n t h e ca r
is m ovin g .

By a n a lyzin g  t h e  
a cce le rom e t e rs  d a t a  
d u rin g  e a ch  cyc le

By a n a lyzin g  t h e  e vo lu t ion  
o f t h e  ro llin g  
ch a ra c t e ris t ic s  o f t h e  t ire  

P re s s u re  

T° s e n s o r
Hig h -e n d  

Ac c e le ro m e t e r

+ s o ft w a re (o n  
e d g e  o r o n  ca r 
co n t ro lle rs)

SMART TP MS

P re s s u re  T° s e n s o r

Ba s ic  
Ac c e le ro m e t e r Cu rre n t  TP MS

On e -t im e  p re ssu re  
m e a su re m e n t

TP MS m o d u le  
id e n t ifica t io n

Id e n t ifyin g w h ich TP MS
m od u le is m ou n t e d on w h ich
w h e e l (n o n e e d t o h a ve a
p a irin g p roce ss) b a se d on t h e
a cce le ra t ion p a t t e rn o f se n so rs

Cu rre n t ly

20 30 ?

20 10 +
AI
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IN-CABIN MAIN TRENDS FOR HMI & IN-CABIN AQM

Be a m fo rm in g
ON
E

MEMS m ic ro p h o n e s’ p o t e n t ia l lo ca t io n s

HVAC 
syst e mCo m fo rt  Se c u rit y

Effic ie n c y

ENVIRONMENTAL 
SENSORS

MEMS 
MICROP HONES
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INFOTAINMENT – ROAD ACTIVE NOISE CANCELING

• MEMS Ac c e le ro m e t e rs : d e t e c t s  t h e  vib ra t ion s  o f t h e  roa d

• Mic ro s p e a k e rs (p rob a b ly n o t MEMS a s  you  n e e d  a  h ig h  sou n d  p re ssu re  le ve ls) t o  o ffse t  t h e  roa d -in d u ce d  vib ra t ion s

• MEMS m ic ro p h o n e s : p rovid in g  fe e d b a ck d a t a  t o  t h e  con t ro lle r t o  a d ju st  t h e  s ig n a l

In t e rn a l Co m b u st io n  Ve h ic le s Ele c t ric  ca rs

• ICE is  lo u d   co ve rs  t h e  ro a d  n o ise s • Ele c t rica l e n g in e  is  q u ie t   d o e s  n o t  co ve r t h e  ro a d  n o ise s

• Ro a d  n o ise s  a re  ca n ce le d  u sin g  n o ise -iso la t in g  m a t e ria ls             
 p a s s ive  t e c h n o lo g y

e le c t rifica t ion

HEAVY 
MATERIALS

Mo re  w e ig h t

Mo re  p o w e r 
co n su m e d

An d  
b a t t e ry/p ow e r 
m a n a g e m e n t  is  a  
ke y fe a tu re  fo r 
e le c t ric  ve h ic le s



TAKEAW AY
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P u sh e d b y m e g a -t re n d s like t h e :

• In c re a sin g in t e re st in b io se n sin g fu n c t io n a lit ie s
• Se n so riza t io n o f e n d -syst e m s fo r m o re e n jo ya b le e xp e rie n ce s

• Ele c t rifica t io n o f ca rs
• Au t o n o m o u s d rivin g
• Im p ro ve d HMI & in -ca b in co m fo rt

w e e xp e c t MEMS & Se n so rs t o re m a in m a n d a t o ry in t h e co m in g ye a rs .

Ke y n e w a p p lica t io n s a re o n t h e ir w a y t o n u rt u re t h is m u lt i $B in d u st ry!

TAKEAW AY

Au t o m o t ive

W e a ra b le s
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THANK YOU FOR LISTENING

Th a n ks fo r lis t e n in g , a n d if yo u
h a ve a n y q u e st io n o n t h e
p re se n t a t io n o r o n re la t e d
t o p ics , d o n ’t h e sit a t e t o co n t a c t
m e :

p ie rre .d e lb o s@yo le g ro u p .co m
Ma g n e t ic  Se n so r 20 22

St a t u s  o f t h e  MEMS In d u st ry 20 22 
(20 23 e d it io n  p la n n e d  fo r Ju ly)

Se m icon d u c t o r Se n so rs  
fo r Au t om ot ive  20 23

Se n so rs  & Ac t u a t o rs  fo r 
W e a ra b le s  20 23

Ga s & P a rt ic le  Se n so rs  20 21
(20 23 e d it io n  p la n n e d  fo r Oc t o b e r)

https://www.yolegroup.com/product/report/magnetic-sensor-2022/
https://www.yolegroup.com/product/report/magnetic-sensor-2022/
https://www.yolegroup.com/product/report/status-of-the-mems-industry-2022-mis/
https://www.yolegroup.com/product/report/status-of-the-mems-industry-2022-mis/
https://www.yolegroup.com/product/report/semiconductor-sensors-for-automotive-2023/
https://www.yolegroup.com/product/report/semiconductor-sensors-for-automotive-2023/
https://www.yolegroup.com/product/report/semiconductor-sensors-for-automotive-2023/
https://www.yolegroup.com/product/report/-sensors--actuators-for-wearables-2023/
https://www.yolegroup.com/product/report/-sensors--actuators-for-wearables-2023/
https://www.i-micronews.com/products/gas-and-particle-sensors-technology-and-market-trends-2021/
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