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2. KAPCSOLOS ERZEKEL OVEL:
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3. ELLENALLASVALTOZASON ALAPULO PIEZOREZISZTIV ERZEK ELOVEL: SA20

ELVI KAPCSOLASA :

PIN CONFIGURATION

ELECTRICAL SCHEMATIC

& Ssensitive

direction

il e NOTE

Pin 2 — Excitation , .

Al gDiegnosticiREsIston a3 pasitive ohange. of veltage diterence

gm g t E:gﬁgggz & Substrate (N—type) between pin & and pin 1 (AV=Ypiné-Vpint)

Pin & + Signal is creatad.
Input Parameters (25°C ambient)
Range (FS) (Nominal) (Extended Measurement range) +50g #1000g
Excitation Voltage (Recommended) 5V DC
Resistor Value (Bridge) 55009 £25%
Resistor Value (Diagnostic) 155009 £25%

LEIRASA:

SA20 1s a low-cost micromachined silicon acceleration sensor, designed for use into a
variety of applications.

The sensor 1s delivered 1n 2 optional packages, a single in line (SIL) package for X-axis
acceleration detection, and a dual 1n line (DIL) package for Z-axis acceleration detection.

The sensor is a pure strain gauge (Wheatstone bridge) sensor and is easily integrated to
instrumentation amplifiers and other standard signal conditioning circuitry.

Nominal Full Scale signal is in the datasheet set to +/- 50g, however the sensor gives a linear
response up to +/-1000g.

Maximum overload 1s 2000g. Useable frequency detection band 1s from DC to typical
400Hx.

The sensor has a unique static self-test function, which gives the user electronics a warning
signal 1f the internal structure of the sensing element is damaged. (Diagnostic resistor)

Output Parameters (25°C ambient, SV DC Excitation)

Sensitivity 0.25m V/g £30%
Zero Balance +60mV
Non-Linearity (max) +0.5% FS
Hysteresis (max) +0.2% FS

Long Term Stability of Sensitivity 5%/10 years

Cross-Axis Sensitivity (max) 0.05¢g/
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3. ELLENALLASVALTOZASON ALAPULO ERZEKEL OVEL

PELDA ARAMK ORI ALKALMAZ ASARA:
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4. REZONANCIA FREKVENCIA VALTOZASON ALAPULO ERZEKEL OVEL: SA 30

MUKODESE: EGY MIKROMECHANIKAI TECHNOLOGIAVAL KESZITETT ELLENA LLAST MECHANIKAI REZGESRE KENYSZERITENEK
A RAJTA ATFOLYATOTT IMPULZUSSZER U ARAMMAL.
A REZGES FREKVENCIAJAT EGY PIEZOREZISZTIV ELLENALLA S ERZEKELI.
A REZGES FREKVENCIAJA ELHANGOLODIK A GYORSULAS/LASS ULAS MIATT.
A FERKVENCIAVALTOZAS FELDOLGOZASA ADJA A KIMENETIJ ELET.

AZ ERZEKEL O: BLOKKVAZLATA:
PULSE WIDTH
OSCILLATOR MODULATOR
Rt T AR e DR ™ P omow 7
‘ AMALOG

‘ ‘ e THRESHOLD e 4

STATUS — OVERLOAD =g 5

A TOKOZOTT ARAMKOR: 61
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PELDA ELLENALLASVALTOZASON ALAPULO GYORSULAS ERZEKEL ORE:

Model 64 Accelerometer

performance specifications

All values are typical at +25°C, 100 Hz and 10 Vdc excitation unless otherwise stated. MSI Sensors reserve the right to update and change
these specifications without notice.

Parameters Value Unit Notes
DYMAMIC
Range +2000 g pk
Sensitivity i my/g +15%
Frequency Response DC to 2000 Hz +2.5%
DC to 5000 Hz +10%
Resonance =20,000 Hz Gas damped
Non-Linearity <=0.5 % Span
Transverse Sensitivity <3 % <19% available Accelerometer Body
Zero Acceleration Output <+25 mv /_
Thermal Zero Shift <2 % Span 0=C to +50°C Cable Shiald
Thermal Sensitivity Shift <2 % 0°C to +50°C
ELECTRICAL _
Voltage Excitation 2to 10 Wdc Output ratiometric to excitation. Do not reverse polarity. A Red, +EXC
Input Resmtgnce 3500-4800 o Measured between +EXC and - EXC I: Green, +OUT
Output Resistance 3500-4800 o Measured between +0UT and - OUT
Insulation Resistance =100 [{Lls] At 50 Vde, leads to case and shield o 'white, -OUT
Ground Isolation Shield is connected to cover but 1'|,? Black, EXC
isolated from mounting surface -
ELECTRICAL
Cable Output Connections +EXC RED 32 AWG Teflon® Insulated
-EXC BLACK 32 AWG Teflon® Insulated
+OUT GREEN 32 AWG Teflon® Insulated SCHEMATIC
-ouT WHITE 32 AWG Teflon® Insulated
CABLE SHIELD M/A Braided Wires

CABLE JACKET WHITE Teflon® is a registered trademark of E.I. Dupont de



GYORSULAS- LASSULAS ERZEKELESE

6. MERES PIEZOELEKTROMOS ERZEKEL OVEL

ELVI SZERKEZETI KIALAK ITASA: KARAKTERISZTIK AJA:

Ug V1 1
nyugalmi helyzetben "a" erték G gyorsulaskor

45V

piezo

kivezetés (1) kivezetes (W) &

piezo
a=0 skt 1 a>0 2°V
] ]
0,5V . >
-5¢ 0 +5¢g a (gyorsulas)
ELVI KAPCSOL ASA: CSATLAKOZ QJA: FENYKEPE:
° 1
3 2 1
S
=] D I h@@]ﬁ
JJ \

02 1 —

1- tdpfesziltség,+5V
2- test
3- kimenet
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6. MERES KAPACITIV ERZEKEL OVEL

AZ ERZEKEL 6: ELVI KAPCSOLASA: | |4 |4
1l — 11 3 11 N
ek ararar | C,{C, C, ¢ G

A TELJES ARAMKORI LAPKA:

J exTy - cFE ||
CARRIER’
MER!‘FO*‘
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A TOKOZOTT ARAMKOR:

BEKOTESE:
+OP VIEW A JELADO:

COM
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MUKODESERE JELLEMZ O JELALAKOK:
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EGY MASIK KAPACITIV ERZEKEL 0JU MEGOLDAS

I
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EGY MASIK KAPACITIV ERZEKEL GJU MEGOLDAS

Tipus Erzékenység | Erzékelési Meérési
(mV/g) irdiny taréomény (g)

MMAI1201P 50 Z tengely +38
MMA1220D 250 Z tengely +8
MMA2200W | 50 X tengely +38
MMA2201D 50 X tengely +38
MMA2202D 40 X tengely +50
MMA3201D 50 X-Y tengely +38
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LABKIOSZTASA

Pin Assignment

-z
NG fo 16 LI nic
NG 2 15 I ne ﬁ
NG 3 14 [T1 NG
ST 4 13 1] nic
Vout 5 12 [ ne :& -Z<:|
STATUS g 1 I ne
Vss 7 10 |1 ne @
Vou 8 g |11 NG
+Z
BLOKKVAZLATA
SIMPLIFIED ACCELEROMETER FUNCTIONAL BELOCK DIAGRAM
G-CELL TEMP
SENSOR INTEGHATOR GAIN FILTER COMP
[ | |
_______ I
ar
L » SELF-TEST [ m GONTHOLLOGIG & OSCILLATOR CLOCK GEN.

AZ ERZEKELES IRANYA

|:>+z

EPROM TRIM CIRCUITS

Vss

2

STATUS
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JELLEMZ O

OPERATING CHARACTERISTICS

(Unless otherwise noted: —40°C = T, = +85°C, 4.75 = Vpp = 5.25, Acceleration = 0g, Loaded output(1))

Characteristic

Symbol Min Typ Max Unit

Operating Range!2)

Supply Voltage!® Voo 4.75 5.00 5.25 Y

Supply Current oo 30 — 6.0 mA

Operating Temperature Range Ta —~40 — +85 C

Acceleration Range gFs —_ 47 — q
Output Signal

Zero g (Vpp = 5.0 V){#) VorE 22 2.5 2.8 v

Zero g Voery 044 Vpn | 0.50Vpn | 0.56 Voo W

Sensitivity (Ta = 25°C, Vpp = 5.0 V){5) s 7.5 8.0 85 mVig

Sensitivity Sy 1.47 16 1.72 mvigiv

Bandwidth Response faam 360 400 440 Hz

Monlinearify MNLouT 2.0 — 20 % FSO
Moise

RMS (.01-1 kHz) NEMS — — 28 mirms

Power Spectral Density Nesno = 110 = uV/(Hz 12y

Clock Noise (without RC load on output)'® NeLK — 2.0 — mYpk
Self-Test

Output Response gsT 55 i7 95 g

Input Low ViL Veg — 0.3xVpop W

In pIJI High "|.|"|H 0.7 x UDD —_— UDD W

Input Loading!?) Iy -30 ~100 ~ 260 A

Response Time!®) taT — 2.0 10 ms
Status(12)(13)

Output Low (ligag = 100 pA) VoL . = 0.4 v

Output High (ljpag = 100 LLA) Vau Vpp - .8 = — v
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7. HOARAMLAS -ELHAJLAS ALAPJAN

ELVI KIALAKITASA
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LABKIOSZTASA TOKOZASA
8 Pin Name Description
| T Temperature { Analog Voltage)
II E 2 Agury Y-Axis Acceleration Signal
- - A e 3 | Gnd Ground
= - Via Analog Supply Voltage
3 g P 5 Apurx X-Axis Acceleration Signal
f Voo 2.5V Reference
[4] 7 | Sk Optional External Clock
Y +g 8 Voo Digital Supply Voltage
Top View
BLOKKVAZLATA Bek — e
joptional) T o r Pbpe-jirt Tomem | [ Tout
LK Ri?l:;fﬁﬂ — i et
Continous

Seff Test

|
L -Il; Bxis LBF:HP:H' o Sout X
'ﬂ'-l

I"ri." Farciooy Adjust
; E Otz & Sam
& | ¢ ” _
1!. ‘|J.? ¥ awe > Lu:;':l'iu:rh!- » Aouty
2AEE
'_-'ENE;H
2 o L

Vdd Gnd Yda
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PELDA A TIUSVALASZTEKRA

Output Types

Analog Absolute: Og =1.25%
Analog Ratiometric: Og = 20% “d
Digital Fima: Og = 50% duty cycle

| Industry Standard Pinout Devices:

Output Type g-Range Part Ho. Sensitivity Temperature Range
[ £10g  |mxez2106L | 1oomvig 0°C o +70°C
+10g |M:-:R_]"E1IJML | 100G -40°C 10 +85°C
|bnaloy Ratiometric | +2g |M:-:F!:IEIIEGL | s13mvig 0°C o +70°C
+2g |M:-:F!:]'2l]2ML | HImvig -40°C to +B85°C
+ 35 |M:-:F_t?31 6L | emmvig 0°C to +70°C
+10g |M:-:I]?21 oGL 4%y 0°C to +70°C
| +10g |M:-CI]?21I]ML | 4% -40°C to +B5°C
(Digital i .
+ 21 |M:IEI]'."EIIEGL 12 5% 0°C to +70°C
+2g | MXDF202ML ' 12.5%1y -40°C to +85°C
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ELHELYEZES AZ AUTOBAN:
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ESC Electronic Stability Control
(MENETSTABILITAS SZABALYOZAS)

| ESC HIDRAULIC UNIT
(ESC HIDRAULIKA EGYSEG )

_—

YAW RATE SENSOR
(PERDULES ERZEKEL 0)
LINEAR ACCELERATION SENSOR
(KERESZTIRANYU GYORSULAS ERZEKEL 0)

WHEEL SPEED SENSOR
(KEREK SEBESSEG ERZEKEL 0)
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PIEZOELEKTROMOS ERZEKEL O

SZERKEZETI KIALAK ITASA: ELVI KAPCSOL ASA:

1. kivezetés - TEST (GND)
2. kivezetés - 12 V

3. kivezetés - kimenet

4. kivezetés - 2,5V (U 1)
5. kivezetés - BITE




PERDULES ERZEKELESE

KARAKTERISZTIK AJA: MUSZAKI ADATAI:
Ue VT FUdeno V] .
mérési tartomany +50°s
w2V kimeneti jelvaltozas meredeksége démvi s
T4V 26 VIl tllterhelés hatéra + 300 °/s
kimeneti feszultség nyugalmi helyzetben ov
(a referenciafesziitséghez képest )
oV 2,5V linearitas <+1°s
bekapcsolasi ( feléledési ) id 6 <2s
" agyari adatok a szogsebességet  %s [ fok / secundum | - ban adjak
T1V
2V : : : >
-50 0 +50 W [%/s]
JOBBRA BALRA
FORGAS FORGAS

Uy [V] a kimeneti fesziiltség a referenciafesziltséghegastép

Ukieno [V] @ kimeneti fesziiltség a testhez képest 1998-1G ALKALMAZTAK
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PIEZOELEKTROMOS ERZEKEL O

W /

OSZCILLATOR

MERO Uy
ELEKTRONIKA
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KAPACITIV ERZEKEL O

Technical data / Range

Part number 0265005 258
Yaw sensor DRS-MM1.0R
Maximum yaw rate Omae about the rotary axis (Z-axis) +100%s
Minimum resclution AL} +0.2%s_
Sensitivity 18 mV/°/s
Change of sensitivity =5%

Offset yaw rate 2°/s 1)
Change of offset =4%s
Mon-lineanty, max. deviation from best linear approximation =1% FSO
Ready time Z1s

Dynamic response =30 Hz
Electrical noise (measured with 100 Hz bandwidth) £ 5 mVims
Linear acceleration sensor

Maximum acceleration agmax +18¢g
Sensitivity 1000 mVig
Change of sensitivity =5%

Offset 0g)

Change of offset =0,06 g
MNon-lineanty, max. deviation from best linear approximation = 3% FS0
Ready time =1.0s
Dynamic response 230 Hz
Electrical noise (measured with 100 Hz bandwidth) =5 mVims
General data

Operating-temperature range -30...+85°C
Storage-temperature range -20...+50°C
Supply voltage 12 nominal
Supply-voltage range 8.2...18V
Current consumption at 12V < 70 mA
Reference voltage 2.5V +50 mV 1)

1} Zero point is 2.5 V (reference).

30 perc alatt egy fordulat
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7/ \ _ _
\ Connector-pin assignment
( I Pin1 Reference
Pin2 BITE
Pn3 12V

Pin4 Out: Yaw-rate sensor
Pin5 Out: Acceleration sensor

— Pin6 Ground
Block diagram.
o )
1. Coriolis || | 1] y |
Test [l acceleration| | Ul Sens. Offset] |
| - adjust adjust* DRS-OUT
2. Coriolis . |C }
acceleration LU !
N |
» Oscilator | Oscilator |
|* _ M oop [ PLL I. REF-OUT
aw sensor
T i
| |
. | |
Acceleration | | _|C Sens. | |Low pass|, | Offset
Voo M sensor i A]"adjust ™ filter *adjust‘. LIN-OUT
| |
| |
| |
GND * L Evaluation circuit _ |
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DRS-MM1.0R

» 6 pines konfiguracio, AMP csatlakozo

& analog kimeneti jelek az elfordulas és a
gyorsulas reszere

» trigger bemenet a funkcionalis
teszthez és referencia kimenet

DRS-MM1.1

4 pines konfiguracio, AMP csatlakozo
CAN Interfész, 500 kBaud

digitalis kimeneti jelek az elfordulas és a
gyorsulas reszere, 10 -bites felbontas

programozhato azonosité (11-bit)

CAN vezerelt funkcionalis teszt
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Range

Acceleration 1) Sensing axis Sensor type Crder Mo,

+35 ¢ X SMB 050 0273101 138
XY SMB 060 0273101 143
X SMB 065 0273101 144

+850 g X SMB 052 0273101 155
XY SMB 062 0273101 154
X SMB 067 0273101 157

1} Measuring range for full-load deflection is guaranteed after setting the offset to VDD/2.

E
E

/ \ U (X Out)

O

+a

—\| \_~ "

EEEEEEN
-
AEEEEEN

i
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Design and function.

» | N [] vDD

g < CIV converter —{ SC filter !\ out X
- Offsst

X Axis I adjust |4—— | Off X

Oscillator

Offset |[4—— | OffY
Adjust

) < C/V converter —p» SC filter = Outy
Y axis | —

1 | Test
Sensor element Evaluation ASIC j GND

Explanation of symbols

a Acceleration (g, = 9.81 m/s2)
For  Output voltage

Foo  Supply voltage

o Offset voltage

5 Sensitivity

VDD . VDD
Vot =——+ (Vg + 5 - a) -
ot =——+ (Ver + §- a) -5

Operating conditions
Parameter min. normal max.
Supply voltage Ty Vi 4.75 5 5.25
Supply current &,
Single-channel unit mé 7
Two-channel unit mA 10 14
Operating temperature °C —40 +85
Measuring and function characteristics
Parameter min. normal max.
Sensitivity mV/g 55
mWig 38.5
Sensitivity tolerance 2) % 5 9
Non-lineanty of the sensitivity % 0.8 2
Transverse-axis sensitivity ®) % 5
Zerc-acceleration output VDD/2
Offset at zero acceleration
After offset adjustment mV +150
Without offset adjustment Vi +Vdd/4
Offset-adjustment time 5 1.65
Offset/Test-voltage input (X/Y)
Low WV 0.25 x VDD
High WV 0.75 xVDD
Self-test
+35g g type at 5V mV 250 385 866
+50g gtype at 5V m\/ 200 336 610
Output-voltage range Uy
lowt = £50 pA WV 0.25 VDD -0.25
Output current Jy pA 50
Capacitive output load pF 1000
3 dB corner frequency
2nd order Bessel filter Hz 320 400 480
Output noise 4)
10 to 1000 Hz mgly Hz 2.5 4.5

1) The effects of excessive shock can permanently damage the unit.
Maloperation of the sensor due to mechanical impact, and excessive g figures, are

detected by on-chip self-test.

2) In percentage of nominal sensitivity, as a function of service life and temperature range.
3) Qutput signal resulting from acceleration in any axis vertical to the sensing axis.
4 Qutput noise with the offset adjustment out of operation. With offset adjustment in

operation, the output noise is approx. double the figure.




