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v 7FEEMAER v GerSCOpeEH
P X F1o FHIELE 7|FECE AFS0| HORtZE 2| P K| 2MAM = 4S5 (1X20] HH S20|=7hHE
el2 gt QJ=X|E FE5H= MA{o|Ct, AEStH= MAO|C,

Moment of inertial and Coriolis
F=2m (VX Q)

Linear inertial and Newton
F=ma

Yaw -

xAcceIeration
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Measurement method
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L 2tet 3D MEMS 7|= ds, detg sl etgd

OrEHQl HHET TUX| High reliability 1Mz|d (25T 2t4)

chel 33| AEF M2 (Bylk 3D) tge A (R, %E)m|*1¢-%=' 712 S¢t

HEE 53 2109 £F Fe

ChHg SR |/

o] H£toj| 2|8t Hermetic sealing High robustness 1LY (215, =4 &3)

Se X, i 3D X HSSH M| HofLt M5, 23t 7| HN 2 58

Capping
wafer

Small size 283} (vs FOGZM S X}0| 2 EIY)
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Low power consumption (52 F21 AH|)
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SOl 71 9o Deep silicon plasma etching Silicon KOH wet etching
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Glass Isolation
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¢ 10| gl=3D MEMS 7=
Narrow beams & large masses
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¢ Hermetic sealing
o OPE Xl TS S HOf &2

* oMl HI|H AZ S Sdll Cap T=
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SCA8x0
(1-axis)

SCA21x0
(2-axis)

Accelerometers

SCA3100
(3-axis)

SCA3300
(3-axis)

*high accuracy

Combination Sigf;zgo'
Sensors .
(Accelerometer (3-axis Acc

& Gyroscope) 1/2-axis Gyro)

SCHAG600-
series

(3-axis Acc
3-axis Gyro)

- 2g/6g detection

- 50Hz mechanical filtering

- -40 to 125°C operating temp
- AEC-Q100, RoHS compliant

- 1.59/39/6g detection

- 10Hz/70Hz mechanical filtering
- -40 to 125°C operating temp

- AEC-Q100, RoHS compliant

- Acc: 6g/15g range

- up to 300Hz mechanical filtering
- Gyro: 300dps range

- -40 to 110C operating temp

- AEC-Q100, ASIL-D, RoHS

- Acc: 6g detection

- up to 300Hz mechanical filtering
- Gyro: 300dps range

- -40 to 110C operating temp

- AEC-Q100, ASIL-D, RoHS

s

= Headlight Levelling *Static
= Transmission control
= Adaptive suspension

N g

=
= ABS =
* Hill assist/ hold =

<

= Electric stability control (ESC) Vi
= Rollover detection :
= Headlight Levelling *Dynamic

= Locator in Autonomous Drive
IMU *

= Headlight levelling *Dynamic
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Headlight levelling

o| = 20| EQ| #|X|E Z=ToIH £= ¥ 7IMES
HMsto = obd3t £ 2 80| ML Ct,

Accelation + GyroZ Static/Dynamic | =2t0| E {222
AL CE

i SCA3100 i - 29 A|Zt0f mE 2T Al
Static SCA3300 3axis acc
org
3axis acc e 2r He
Dynamic SCH1633 E e ES
3axis gyro
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IMU+algorithm= &%t Dynamic levelling &M muRata @

»

p N UN 78 ddjo|E
Manual levelling ;‘/@\} Manual levelling 8185/ 2&LIct

Y (o=, g2, 28)
S ohzr 2o A0 7t

‘/p, \\Q) Automatic levelling 2|3t %! Z3tEl 8721
i 0 \&@ 2027THRE M7 2 A2
or SRE 2030u5E Aol "
ACC

Automatic levelling (Static)

1
(7]
=
= Finnish part s
- o= Tierl2 2015WEE| 71257 H2S AlEHIALICH w o} FlMNISH partner f 8USD x2pcs
B = o o= Py =] .
& i1 Safefel ACC HR 82 100%2lLITH companyalgo | QI o] A AlAHE
9 S 10M pestil 0 LT, 6DOF 71415 0| HAf x2
o
£
3]
R 0| MM CHH| H|E, 24|, 37|28 EL & U= MEMS £8M
LED Matrix Light
Automatic levelling (Dynamic)
+ Finnish partner
company algo
6DOF
Dynamic levellingQ2
LED Matrix2| 7tx| Sci
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ight levelling =

Key points .

¥

——

i

L]

o XM 7|27|7F HEHE =2 2T 7}

2o X

" - “5%

¢ Ring-Laser XI0| 2 |21 A9} —
Z0|gt =2 Xto| 2k 2k

Road angle 1.01
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Sz 2 12|E - Dynamic situation

ﬁ

* A S XA 7127 LESHA =X
¢ TAH S T Z FAE A EF
¢ 02 25t Fete

Road angle 0.41
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GNSS &&/&%1 A28 (ADAS) g

3 g muRata= T ADAS 5 Xt&FAS Xl Hot=

M5 6DoF |MU§ ISt
o}x-|k|; =ol |C},

« GA 2|12 Xo[= Y
3-axis acc | obE A
SCH1633 +
3-axisgyro  * M 8 2F AR Reldh=
ds

muRatadlA|e] =2 M=t E HIAE 67| 2fet
o|X| £F A3 TZHE

_I—
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Visual Inertial Odometry/Perception fusion GNSS/INS-FUSION

GNSS-VIO estimate
RTK-GPS \

.\.

\
\

Z2|ZL|0tol| M RHEFY
HAEE st A= A2l

90%7} muRata IMUE

AtEst AELICt

MmuRata QI SCH1633 SCH1633 IMU Road Grade detection/Pose detection

o UA X1l s
¢ FuSa X|2/(ASIL B/D)

o Le|E 8 A= 0] d XA

x
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INNOVATOR IN ELECTRONICS

SCH1633 IMUs
2 A JTEA [T A
[71&/H& /84 AHHE HAE ALE2|2]
~2s —
x . —
GNSS +Murata eos ~2s ~40-~100km/h
= MA ST RIS =3
H|A.E //f’,.—*—"*“’
i SRSR GPS ON 20s /
! GPson GPS On 1 Gps OFF 10s
Murata 018m  02m  0.4m Difference to GP$
el X4 O[S X
(0.5m O]gtH)
GPS Off
. GPS On
Competitor|  GPSON
rye A4 01Z O
i (0.5m Z=3})
0.9m
42mv” 1.0m _"LZm )
= Gyro bias estimate
= Gyro_X : Pitch
0dph— Y T — T - e == Gyro_Y:Roll
: . == " \"‘ GYRO_Z: Yaw
-15dph
-30dph

-45dph

-~

® GPS Refence

® Filter

® Filter-GPS-Off
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1 L. L-O

n SCHA634-D01 vs Competitor B SCHA634-DO1 vs Competitor
A ; Gyro Linearity
0.60 Gyro Linearity 80.00
E B _-eeas ar e e e e e e o o e e e e o o e e < '_E‘- 0.00
S ,_A0.00
g 0.20 S 20.00
@ 0.00 — ?g 0.00 = /™
> & -20.
£ 020 s :ggg \/ o -
qEJ -0.40 % -60.00 xl.ﬂE Lc:llxl 93".: }—a = ilOE
— - GES GES GES GER SES GER AED GED GEG GED SGER GER GED NS ER S T =
-0.60 -80.00
-100.0 -50.0 0.0 50.0 100.0 5.0 0.0 5.0
Input Rate [dps] Input Rate [dps]
[ = SCHA634-D01_Gyro 7 = Competitor_GyroZ I h— SCHAB34-DO1_Gyro 2 ===Competitor_Gyro Z |
*X&F &5 Lk He| =dps(degree per second)
SCHA634-D01 vs Competitor Y= 4y ol
Gyro Linearity
0.05
.§ 0.03 XE2FA Al Sensore| M Mo| M S R5ILC}.
E 0.01
S o 3 E3: Data Sheet & B7|El Spec
£ El: 24X =& 230f| A 2| Spec
2 .0.03
- GNSS +Murata " =
°'°51000 co0 oo <00 1000 cxdngare=y P 2M XAEFH0| S22 0|X[= ZH0AM
e e ’ ’ ' HAE EtA} CHH| 2t SE XO|E HOolC
ot et AF CH| Sfoiet £to| S molrt,
I — SCHA634-D01_Gyro Z = >mpetitor_Gyro Z I
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muRata 654159] QI MM
\G34 A B c
ASIL-rating B/D N/A N/A N/A
Angular random walk 0.08°// h 0.21°// h N/A 0.1°// h
Rate bias instability 1.0°/h 3°/h N/A 3.5°h
Rate noise 300 Hz BW 0.055 °/s RMS ~0.096 °/sSRMS 0.1°/sRMS N/A
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ESCO| AF2E|= MEMS 7F& |9t Zt& = M=
E20|M KiEe| ehE 8 S eheAIZLIL

HEZO0|M ABS* Rt 2= ZEHX| ASLICH ESCE AH 3 2H
AE|HE EHYLICHLZASE MM 2] Yaw rate (Q), B d 7t E(ay),
JHEEA S & Wt TS E = HEF S22t HE 2= 2 2 E| AHMst

. With ESC o
Nﬁ'&? Without ESC Zrap H| ekl |C},
Braking force
~—g *ABS = Anti-lock Braking Systems
Understeer =

Compensating
moment
Oversteer Compensating SCC2000 3—aXiS acc * I'—I% EH‘lﬁEAO"
moment
SCC3300 + « 250 E Y
lor2gyro L
e SN SCH1633 S amoug msy U s

Braking force
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7t& E71I °H qﬂ% 2ofeg = ASLIC

SCA3100 . o 20to| A0 QHEHOl Ms
3-axis acc
SCA3300 L2 R2E He
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Industrial M= 2ol

SCL3300
Inclinometer (XYZ-axis)
n SCL3400
(XY-axis)
*High accuracy
& stability
Combination SCC400T
(Asetnsorst (Accel: XYZ-axis
ccelerometer . ;
& Gyroscope) Gyro: XZ-axis)
SCHA63T

(Accel: XYZ-axis
Gyro: XYZ-axis)

- (XYZ) £90°
- 10, 40, or 70Hz selectable LPF
- -40 to 125C operating temp

- (XY) £30° with 10Hz LPF
- (XY) £90° with 40Hz LPF
- -40 to 125C operating temp

-Acc: 6g (4905LSB/g),

8g (2452.5LSB/qg)
- Gyro: 300dps (80LSB/(°/s))
- -40 to 110C operating temp

- 13, 20, 46, 200, 300Hz selectable
LPF

- Acc: 6g, (4905LSB/g )

- Gyro: 300dps, (80LSB/(°/s))
--40 to 110C operating temp

- 13, 20, 46, 300Hz selectable LPF

= Structural Health
Monitoring

= Machine Control
=  Construction Instrument

»= Positioning System
(GPS assistance)

= Machine Control

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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INNOVATOR IN ELECTRONICS

=21} S0 cliet EHAEHO0| Fo{it
MEMS 7} A & XIO[2A R T

F2 oiE2|A ol M MM

Excavator scoop position Bull-dozer

blade control SCA3300
Agricultural machine auto steering SCC2000
SCH1633

Fork lift motion control

R
AN
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INNOVATOR IN ELECTRONICS

MEMS 7t 4|2 XJO|2EA T = A[ZHa 2 =0

e r8d S Soll Y=ot 5F0| 7ksEL .

=2 7)7)
o210}
Ratating laser SCL3300 Inclinometer

SCL3400
Digital bubble level SCL3300 Inclinometer
SCL3400
SCL3400 Inclinometer
Surveying instruments SCC400T
Inclinometer + Gyroscope
SCH1633

FEE M DLEY

T R

i o ' Structural health of tunnels,
: I brid d buildi
= (F===" ridges and buildings
: = SCL3300 Incli
Geotechnical probes SCL3400 nclinometer

(ground movement
measurement devices)
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INNOVATOR IN ELECTRONICS

1M
ru
i
Hu
i

Drone & UAV

Vehicle Guidance/ SCA3300
Autonomous Vehicles SCC400T
Satellite Control SCH1633

Airplane Instruments
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muRata 7|=X| &
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Technical Datasheets Appllcatlon Notes

.
[P — "--. "“--»
a1 20 T R
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MEMS 07} EE INNOVATOR IN ELECTRONICS '

+ MEMS EVAL BOARD (
supports majority of Murata Electronics’ sensors

— Java based Graphical User Interface
(Windows, Linux)

— Sensor output in graphical format
— Data logging with time stamps

— Data rate and average calculation
configuration options

— Powered from PC USB port

ata Vo025 derees [
T ed A G e SR S B8 .- :
Ble b
Seup, Aseomete and gyrosce | Senser st | Segee s | Macs cmands | ko
A s i
e
|
e
NATANY |
v =
uy
= w0 e
" x;ﬁ‘\j"/‘"/‘* L
0
s
a )
. 0
am)
1l
[y —— T | et (BRI e [ ipmmaw
P o = sl Interface Board Sensor Board
e ke e N St (MEMS EVAL BOARD)
oumss oo o Ry wae  smm lewe  sem
s . o084 Pe— %15
e L2 ass pra— °
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