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Low G
Micromachined Accelerometer

The MMA series of silicon capacitive, micromachined accelerometers
features signal conditioning, a 2—pole low pass filter and temperature

MMA1260D

compensation. Zero—g offset full scale span and filter cut—off are factory set and

require no external devices. A full system self-test capability verifies system
functionality.
MMA1260D: Z AXIS SENSITIVITY

Features MICROMACHINED
+ Integral Signal Conditioning ACCELEROMETER
» Linear Output +1.59
e 2nd Order Bessel Filter
e Calibrated Self-test
 EPROM Parity Check Status 16
e Transducer Hermetically Sealed at Wafer Level for Superior Reliability
« Robust Design, High Shock Survivability ) °
Typical Applications 8
» Vibration Monitoring and Recording
. 16 LEAD SOIC
e Appliance Control CASE 475-01

e Mechanical Bearing Monitoring

e Computer Hard Drive Protection

e Computer Mouse and Joysticks Pin Assignment

e Virtual Reality Input Devices o)
» Sports Diagnostic Devices and Systems Vss LL]| 1 16 [L1 e
Vss D] 2 15 Dj N/C
ves (1] 3 14 [ITJ N
Vour CI| 4 13 [T ne
status CI| 5 12 [1J N
Vop [I]| 6 1 [ Nie
ORDERING INFORMATION ves [T| 7 10 [1J ne
Device Temperature Range Case No. Package sT[I]| 8 9 [11 NniC
MMA1260D —40 to +105°C Case 475-01 SOIC-16
SIMPLIFIED ACCELEROMETER FUNCTIONAL BLOCK DIAGRAM
Vop
G-Cl (60) °
-CELL TEMP COMP
SENSOR INTEGRATOR GAIN FILTER & GAIN \é)OUT
| | |
|
ST CONTROL LOGIC &
O SELF-TEST |— — EPROM TRIM CIRCUITS [ 1 OSCILLATOR CLOCK GEN. Ves
—to
o
STATUS
Figure 1. Simplified Accelerometer Functional Block Diagram
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0 Motorald\fEAR002

Ol A

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:O@S%?@W’E“MMESMQO 169':’3#&“2’!13




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com
MAXIMUM RATINGS (Maximum ratings are the limits to which the device can be exposed without causing permanent damage.)
Rating Symbol Value Unit
Powered Acceleration (all axes) Opd 1500 g
Unpowered Acceleration (all axes) Jupd 2000 g
Supply Voltage Vpp -0.3to +7.0 \%
Drop Test(1) Harop 1.2 m
Storage Temperature Range Tstg —40 to +125 °C

NOTES:
1. Dropped onto concrete surface from any axis.

ELECTRO STATIC DISCHARGE (ESD)

WARNING: This device is sensitive to electrostatic
discharge.

Although the Motorola accelerometers contain internal
2kV ESD protection circuitry, extra precaution must be taken
by the user to protect the chip from ESD. A charge of over

2000 volts can accumulate on the human body or associated
test equipment. A charge of this magnitude can alter the per-
formance or cause failure of the chip. When handling the ac-
celerometer, proper ESD precautions should be followed to
avoid exposing the device to discharges which may be detri-
mental to its performance.

MMAA1 zga\ETAR
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OPERATING CHARACTERISTICS
(Unless otherwise noted: —40°C < Tp < +105°C, 4.75 < Vpp < 5.25, Acceleration = 0g, Loaded output(1)

Characteristic Symbol Min Typ Max Unit

Operating Range(?

Supply Voltage(®) Vob 4.75 5.00 5.25 \%

Supply Current Ibb 11 2.2 3.2 mA

Operating Temperature Range Ta —40 — +105 °C

Acceleration Range OFs — 15 — g
Output Signal

Zero g (Ta = 25°C, Vpp = 5.0 V)@ Vore 2.25 2.5 2.75 \Y

Zero g (Vpp =5.0V) Vore 2.2 25 2.8 v

Sensitivity (Ta = 25°C, Vpp = 5.0 V)®) S 1140 1200 1260 mV/g

Sensitivity (Vpp = 5.0 V) S 1110 1200 1290 mV/g

Bandwidth Response f_3gB 40 50 60 Hz

Nonlinearity NLouTt -1.0 — +1.0 % FSO
Noise

RMS (0.1 Hz — 1.0 kHz) NRMS — 5.0 9.0 mVrms

Spectral Density (RMS, 0.1 Hz — 1.0 kHz)(®) nsp — 500 — ug/VHz
Self-Test

Output Response (Vpp = 5.0 V) AVsT 0.3 0.6 0.9 \%

Input Low ViL Vss — 0.3 Vpp \%

Input ngh VIH 0.7 VDD — VDD \Y

Input Loading(”) I -50 —125 -300 HA

Response Time(®) tsT — 10 25 ms
Status(12)(13)

Output Low (ljgaq = 100 pA) VoL — — 0.4 \%

Output High (ljgaq = —100 pA) VoH Vpp —0.8 — — Y
Output Stage Performance

Electrical Saturation Recovery Time(®) tDELAY — — 2.0 ms

Full Scale Output Range (Ioyt = —200 pA) VEso Vgs+0.25 — Vpp—0.25 \%

Capacitive Load Drive(10) CL — — 100 pF

Output Impedance Zo — 50 — Q
Mechanical Characteristics

Transverse Sensitivity(11) Vxz.vz — — 5.0 % FSO

NOTES:

1. For aloaded output the measurements are observed after an RC filter consisting of a 1 kQ resistor and a 0.1 pF capacitor to ground.
2. These limits define the range of operation for which the part will meet specification.
3. Within the supply range of 4.75 and 5.25 volts, the device operates as a fully calibrated linear accelerometer. Beyond these supply limits
the device may operate as a linear device but is not guaranteed to be in calibration.
4. The device can measure both + and — acceleration. With no input acceleration the output is at midsupply. For positive acceleration the output
will increase above Vpp/2 and for negative acceleration the output will decrease below Vpp/2.
5. Sensitivity limits apply to 0 Hz acceleration.
6. At clock frequency = 35 kHz.
7. The digital input pin has an internal pull-down current source to prevent inadvertent self test initiation due to external board level leakages.
8. Time for the output to reach 90% of its final value after a self—test is initiated.
9. Time for amplifiers to recover after an acceleration signal causing them to saturate.
0. Preserves phase margin (60°) to guarantee output amplifier stability.
11. A measure of the device’s ability to reject an acceleration applied 90° from the true axis of sensitivity.
12. The Status pin output is not valid following power—up until at least one rising edge has been applied to the self—test pin. The Status pin is
high whenever the self-test input is high.
13. The Status pin output latches high if the EPROM parity changes to odd. The Status pin can be reset by a rising edge on self-test, unless
a fault condition continues to exist.
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SUNSTAR
PRINCIPLE OF OPERATION

The Motorola accelerometer is a surface—micromachined
integrated—circuit accelerometer.

The device consists of a surface micromachined capaci-
tive sensing cell (g—cell) and a CMOS signal conditioning
ASIC contained in a single integrated circuit package. The
sensing element is sealed hermetically at the wafer level us-
ing a bulk micromachined “cap” wafer.

The g—cell is a mechanical structure formed from semicon-
ductor materials (polysilicon) using semiconductor pro-
cesses (masking and etching). It can be modeled as two
stationary plates with a moveable plate in—between. The
center plate can be deflected from its rest position by sub-
jecting the system to an acceleration (Figure 2).

When the center plate deflects, the distance from it to one
fixed plate will increase by the same amount that the dis-
tance to the other plate decreases. The change in distance is
a measure of acceleration.

The g—cell plates form two back—to—back capacitors (Fig-
ure 3). As the center plate moves with acceleration, the dis-
tance between the plates changes and each capacitor’s
value will change, (C = Ae/D). Where A is the area of the
plate, € is the dielectric constant, and D is the distance be-
tween the plates.

The CMOS ASIC uses switched capacitor techniques to
measure the g—cell capacitors and extract the acceleration
data from the difference between the two capacitors. The
ASIC also signal conditions and filters (switched capacitor)
the signal, providing a high level output voltage that is ratio-
metric and proportional to acceleration.

Acceleration T

]

Figure 2. Transducer
Physical Model

Figure 3. Equivalent
Circuit Model

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

SPECIAL FEATURES

Filtering

The Motorola accelerometers contain an onboard 2—pole
switched capacitor filter. A Bessel implementation is used
because it provides a maximally flat delay response (linear
phase) thus preserving pulse shape integrity. Because the fil-
ter is realized using switched capacitor techniques, there is
no requirement for external passive components (resistors
and capacitors) to set the cut—off frequency.

Self-Test

The sensor provides a self—test feature that allows the ver-
ification of the mechanical and electrical integrity of the ac-
celerometer at any time before or after installation. This
feature is critical in applications such as automotive airbag
systems where system integrity must be ensured over the life
of the vehicle. A fourth “plate” is used in the g—cell as a self-
test plate. When the user applies a logic high input to the
self-test pin, a calibrated potential is applied across the
self-test plate and the moveable plate. The resulting elec-
trostatic force (Fe = 1/, Av2/d2) causes the center plate to
deflect. The resultant deflection is measured by the accel-
erometer’s control ASIC and a proportional output voltage re-
sults. This procedure assures that both the mechanical
(g—cell) and electronic sections of the accelerometer are
functioning.

Status

Motorola accelerometers include fault detection circuitry
and a fault latch. The Status pin is an output from the fault
latch, OR'd with self-test, and is set high whenever the fol-
lowing event occurs:

e Parity of the EPROM bits becomes odd in number.

The fault latch can be reset by a rising edge on the self—
test input pin, unless one (or more) of the fault conditions
continues to exist.

MMA1 zga\ETAR
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BASIC CONNECTIONS

Vss [1] 10 16 [T] NIC
Vss (1] 2 15 [T NG
Vs [T]] 3 14 [T NjC
Vour CL]| 4 13 [[11 NiC
status [L]| 5 12 1] nC
Vop [T]| 6 11 [1J N
Vss (| 7 10 [1J N
S| 9 [11 N
Figure 4. Pinout Description
Pin No. Pin Name Description
1thru 3 Vss Redundant connections to the internal
Vss and may be left unconnected.
4 Vour Output voltage of the accelerometer.
5 STATUS Logic output pin used to indicate fault.
6 Vpp The power supply input.
7 Vss The power supply ground.
8 ST Logic input pin used to initiate self—
test.
9thru 13 | Trim pins Used for factory trim.
Leave unconnected.
14 thru 16 — No internal connection.
Leave unconnected.
Voo MMA1260D |——> STATUS
LOGIC 8| ST R1
INPUT 2| 1kQ
6] Vop Vour | 4 OUTPUT
SIGNAL
C1
0.1 uF szF
7] Vss L

Figure 5. SOIC Accelerometer with Recommended
Connection Diagram

PCB Layout
STATUS P1
G ST PO E
& I
= SS O
o Vour ADIN 8
ﬁ S 0.1 pF
B Vss|gol k@ 0.1 pF 2 Voo
o

< v 0.1 pF =

DD }—& m

3 VRH
0.1 pF

POWER SUPPLY

Figure 6. Recommended PCB Layout for Interfacing
Accelerometer to Microcontroller

NOTES:

Use a 0.1 pF capacitor on Vpp to decouple the power
source.

Physical coupling distance of the accelerometer to the mi-
crocontroller should be minimal.

Place a ground plane beneath the accelerometer to reduce
noise, the ground plane should be attached to all internal
Vgg terminals shown in Figure 4.

Use an RC filter of 1 kQ and 0.1 pF on the output of the ac-
celerometer to minimize clock noise (from the switched
capacitor filter circuit).

PCB layout of power and ground should not couple power
supply noise.

Accelerometer and microcontroller should not be a high
current path.

A/D sampling rate and any external power supply switching
frequency should be selected such that they do not inter-
fere with the internal accelerometer sampling frequency.
This will prevent aliasing errors.
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ACCELERATION SENSING DIRECTIONS

DYNAMIC ACCELERATION

Vss [T 1O 16 [ 11 NiC

Vss (| 2 15 [1J NiC

Vss (| 3 14 [1J NiC

+g Vour LL| 4 13 1] NiC

status CT]| 5 12 [ NfC

vpp CI]| 6 11 [T NC

, | Vss LI 7 10 [1J NiC
JJ, '&. sT[T| s 9 [ NC

16—Pin SOIC Package
N/C pins are recommended to be left FLOATING

STATIC ACCELERATION

Direction of Earth’s gravity field.*

/| W—
+19
Vour =3.7V

L
I

Og Og
Vout = 2.50V Vout = 2.50V

J
il

Vout =1.3V

* When positioned as shown, the Earth’s gravity will result in a positive 1g output
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PACKAGE DIMENSIONS

<—A

G/t:l

2 PLACES, 16 TIPS
|<— G NOTES

A 015|T|A|B . ALL DIMENSIONS ARE IN MILLIMETERS.
ngA H H A ATs T 2. INTERPRET DIMENSIONS AND TOLERANCES

o

PER ASME Y14.5M, 1994.
3. DIMENSIONS "A” AND "B” DO NOT INCLUDE
MOLD FLASH OR PROTRUSIONS. MOLD FLASH

A P (I OR PROTRUSIONS SHALL NOT EXCEED 0.15
B , + P PER SIDE.
@O | 4. DIMENSION "D’ DOES NOT INCLUDE DAMBAR
n PROTRUSION. PROTRUSIONS SHALL NOT
1 H H H H H H H H 8 CAUSE THE LEAD WIDTH TO EXCEED 0.75
MILLIMETERS
B] 16x D DIM| MIN | MAX
A | 1015 | 1045
(@013 @ [T]A]8] R
C | 330 | 355
D[ 035 | 049
F | 076 [ 1.14
R x45° G 1.27 BSC
i J | 025 ] 032
K| 010 [ 025
1] 0° 7°
r R| 025 ] 075

SEATING
PLANE

CASE 475-01
ISSUE B
16 LEAD SOIC

Motgugtr Sensor Deyigg-DalAw . sensor-ic.con/ TEL: 0755-83376489 FAX:0755-83376182 E-MAlL:szsszo@leﬂW'z‘so?D




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of others. Motorola products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase
or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent
regarding the design or manufacture of the part. Motorola and the Stylized M Logo are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service names are the property of their respective
owners.

© Motorola, Inc. 2002.
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35 [E MOTOROLA J& )y 1% jdk e
25 [5l MOTOROLA 2~ & Y MPX RAVEEIE A, EELVREME AT, EEHTETF S, SRE D5, M-S . s rsnr o k.
FKIE (GP) « 4k (A AP) . ZEJE (D. DP) BY, 7E 5 Bl AR F5 A In ez 48 IS SR s i . BAARTRL 5 5280

% FK: MPX2010DP £ Wk: MPX5700DP MPX5700GP ZFK: MPX2100AP

4 FR: MPX5500DP 4 HFR: MPX5100AP 4 Fk: MPX5050DP

4 FK: MPX5010DP i FK: MPX4115AP ZFK: MPX2200A

A FR: MPX2200AP 4 HFR: MPXH6115A6U 4 HFR: MPX4250DP
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£ HK: MPX4115A A FR: MPX2202DP A HFR: MPX2102AP

£ FK: MPX2053GP K. MPXY8300A6U Hs Jyfkigkss R i) B 4R IS FSG15N1A

ZWR: FEIE 1B K Ss MPXH6115A A Fk: MPX5700DP ik s JifL jak % & FR: MPX53GP TEJE ) skas

YRR Hs Ak IS FPMOT YRR BB TR TPO1S MRk FENA IS T MR & NPP301
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AR Freescale & JJf&I&K#% MPX2010DP

SMALL OUTLINE PACKAGE UNIBODY PACKAGE

CASE 482A

=0

MPXV10GCTU
CASE 482C

PIN NUMBER

1] 6 |5] NC MPX10DP
2| W |6] NC CASE 344C
3 Vs S
1| Vo | 8| ne PIN NUMBER
NOTE. Pin 1is noled by thenotchin | 1| G0 [ 3] Vs
the lead. 2| Wou [ 4] Mow
NOTE: Pin 1is noted by the notch in
the lead

TR U S Al e 5 R B 20 O W) o IR Aot AR SRR R B AR, AR KBRS AN A ] ™ e 0 Q2R S {E . RV VA
WARH . HEOR. WUE. FREE. OBER. MiA. AR UL O AR MOl Z0Ah. WP, MR AESE A . T NSRBI A (n
M) DlFEElL BS L R BE RS

T T2 S AR R it B i AT

& 77: Kulite. ACSI. Honeywell. Entran. Gems. Dwyer. SSI. Smi. Senstronics. Intersema. Motorola. NAIS. E+H. Fujikura. Dytran.
APM

PREM SJ: Transcell. HBM. Interface. Thamesside. Philips. Entran

% ¥ . Honeywell. Dwyer

=

Vi & : Gems. Dwyer. Honeywell. Folwline. WorldMagnetics

W f7: Honeywell. Siccom. Gems. Dwyer. Kulite. SSI

M 3 JF. Entran. Silicondesigns. Dytran

JE A FFK: ACSI. Gems. Dwyer. &V

WS 2844 : TexTech Fa& KL Honeywell MRS IN# . DigirayX SR

e 2. Honeywell. Transcell. %#. FiE. AD. &KUF

FIE SOl BRACEE L3k i b, A LSRRG 72, — SRR AL R AL, nOA I SR BE R AT L R REER IRCE ™ o [N B AT [
WARZ [FAT AL T ARSI AR R R o RSSO ALk, fF B BtidET, RN BEMEE, SEAMMIE ZRIR, AH LA EE, 1B
HRIFEAEE R RN, DU Al " BRAR R s AR " O AT, RS2V, Bk SO IR IR AL B2 IR KSR
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MMA7260Q J& Kk =4l (XYZ-Axis) [RE I LA, $24t 1. 5g. 2g. 4g Ml 6g MM IE R . MMAT260Q
BEME I T2 DhREN T, AN EAYR . iRt Bsh. . M RESMThaE. ©mEE RN, R
NI 2], 53 AMEER B PR R B AT AR ARE K, I S A MMAT260Q 4 R F FELIH (36 FL 1 HL 7= 3 (R BILAR 2 3K
£04E PDA. FHL. 3D WO MRS, HE

EARENAH
BIaE I MERE (PO
A S IS A S8 (TPMS) fE£E ik (hsr)

A

MEEE (Low-g) f&&K4%

MMA7260Q IR S Ik E (low—g) ke (P30
MMA6200xxQ KTE ) Iid/E (low-g) fL&A (P30

B ) A% I 2

MPXAZ B MPXHZ 32 (148 jit s J) A% e s ) i TR ZE LA
MPXA6115A =i KA &R il I AR ks (s

MPXAZ6115A AT AT iR B S i s AR i (b 3O
MPXH6115A =i KA AR il AR ks (s

MP3H6115A =i KA &R ik AR ks (s

MPXHZ6115A BRI BT SRl RS AR B AR ks (30
MPXH6250A BRIk ifLias  (h3o

MPXH6300A JEJjfEiE&as  (h30)

MPXH6400A £k ifLas  (h3o

F[H motorola/freescale S Ak s

MPX10D MPX10DP MPX10GP MPX10GS MPXV10GC6U MPXV10GC7U MPX12D MPX12DP MPX12GP MPX2010D MPX2010DP MPX2010GP MPXT2010G7U MPX2050D
MPX2050DP MPX2050GP MPX2050GVP MPX2050GS MPX2050GSX MPX2050GVSX MPX2053D MPX2053DP MPX2053GP MPX2100A MPX2100DP MPX2100AP MPX2100AS
MPX2100ASX MPX2102A MPX2102D MPX2102DP MPX2102AP MPX2102GP MPX2102GVP MPX2200A MPX2200D MPX2200DP MPX2200AP MPX2200GP MPX2200A
MPX2200D MPX2200DP MP2200AP MPX2200GP MPX21002A MPX2102D MPX2102DP MPX2102AP MPX2102GP MPX2102GVP MPX2200A MPX2200D MPX2200DP
MPX2200AP MPX2200GP MPX2201GP MPX2300DT1 MPX4080D MPX4100A MPXA4100A6U MPX4100AP MPXA4100A6U MPX4100AS MPX4101A MPXA4101AC6U
MPX4105A MPX4115A MPXA4115A6U MPX4115AP MPXA4115AC6U MPX4115AS MPX4200A MPX4200AP MPX4200SA MPX4200ASX MPX4250A MPX4250AP MPX4250A6U
MPXA4250A6T1 MPXA4250AC6U MPXA4250AC6T1 MPX4250D MPX4250GP MPX4250DP MPX5010D MPX5010DP MPX5010GP MPX5010GS MPX5010GSX MPXV5010G6U
MPXV5010G7U MPXV5010GC6U/T1 MPXV5010GC7U MPX5050D MPX5050DP MPX5050GP MPX5100A MPX5100D MPX5100DP MPX5100AP MPX5100GP MPX5100GVP
MPX5100AS MPX5100GS MPX5100GVS MPX5100ASX MPX5100GSX MPX5100GVSX MPX53D MPX53GP MPX5500D MPX5500DP MPX5700D MPX5700A MPX5700DP
MPX5700GP MPX5700AP MPX5700GS MPX5700AS MPX5999D MPXA6115A6U MPXA6115AC6U MPXA6115A MPXA6115A6T1 MPXA6115AC6T1 MPXAZ4100A6U
MPXAZ4100A MPXAZ4100A6T 1 MPXAZ4100AC6U MPXAZ4100AC6T1 MPXAZ4115A6U MPXZ4115A MPXAZ4115A6T1 MPXAX4115AC6U MPXAZ4115AC6T1 MPXC2011DT1
MPXM2010D MPXM2010DT1 MPXM2010GS MPXM2010GST1 MPXM2053D MPXM2053DT1 MPXM2053GS MPXM2053GST1 MPXV4006GC6U MPXV4006G6U MPXV4115V6U
MPXV4115V6T1 MPXV4115VC6U MPXV5004GC6U/T1 MPXV5004G6U/T1 MPXV5004GC7U MPXV5004G7U MPXY8010 MPXY8020 MPXY8030 MPXY8040 MMA6200xxQ
{RESIEE (low-g) fRIKeS

MPXAG115A i ks BAE Ik AL I8 MPXAZ6115A M il Jy A5/ ss MPXHO115A b kG A 3 A Il ) A jE

MP3H6115A il A A e I 0 A% S s MPXHZ6115A BRI BT IK) il R i B h Fs 0 A% k3% MPXH6250A #E R 746 868% MPXHE300A i oyt k2%
MPXH6400A R )t Ik S5-3I FR J Ak It
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GRIERTES G IR /A W wes /A N DR R

FE motorola Jk Jy%

MPX2010 MPX2100 MPX4080D MPX5050 MPX4105A MPX4200
MPX4250D MPX2050 MPX5999D MPX5100 MPX5010 MPX10

MPX4115A MPX4250A

MPX CzfR%mi ) EAHRFS:

(D: ZEIE. A: 405, P: &4U3E. MPX7000 R 4136 A H bt e

AR, nV

Lithsy J& 35 H KPa RASE mV/psi IR psi, Max MEETE> | FEAERL
Min. | Typ. | Max.

MPX10D/DP 10 20 35 [50  [3.5 75 BE
MPX50D/DP 50 45 |60 [90 1.2 200 B
MPX100D/DP/A/AP 100 45 60 [90  [0.6 200 B
MPX200D/DP/A/AP 200 45 60 [90  [0.3 400 aE
MPX700D/DP 700 45 |60 [90  |0.086 2800 e
MPX2010D/DP 10 24 |25 |26 [2.5 700 e
MPX2050D/DP 50 38.5 |40  [|41.5 0.8 200 BE
MPX2100D/DP/A/AP 100 38.5 |40  [|41.5 0.4 400 B
MPX2200D/DP/A/AP 200 38.5 |40  [41.5 [0.2 400 B
MPX2700D 700 38.5 [40  |41.5 |0.057 2800 BE
MPX7050D/DP 50 38.5 |40  [|41.5 0.8 200 g
MPX7100D/DP/A/AP 100 38.5 |40  [|41.5 0.4 400 e
MPX7200D/DP/A/AP 200 38.5 |40  |41.5 0.2 400 BE
MPX ChrfEfiT) AR
MPX4100A/AP 15-102 4618 4700 (4782 |54 400 B
MPX4250A 20-250 4622 4690 [4762 |20 400 aE
MPX5010D/DP 10 4275 4500 (4725 (450 75 A
MPX5050D/DP 50 4388 4500 [4613 |90 200 e
MPX5100D/DP 100 4388 4500 [4613 |45 400 BE
MPX5100A/AP 15-115 4388 [4500 [4613 [45 400 B
MPX5500D/DP 500 4388 [4500 [4613 (9.0 3500 B
MPX5700D/DP 700 4388 [4500 [4613 [6.0 2800 BE
MPX5999D/DP 1000 4388 4500 (4613 (5.0 2800 g
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Freescale NIEEAEREES (low g)

M = Acceleration (g) sensing axis sensitivity (mg/v) Rolloff frequency (hz) vdd (v)

MMAG260Q 1.5/1.5 X-Y 800/800 50 3.3 1. 65 16pin QFN
MMAG261Q 1.5/1.5 X-Y 800/800 300 3.3 1.65 16pin QFN
MMA6262Q 1.5/1.5 X-Y 800/800 150 3.3 1. 65 16pin QFN
MMAG263Q 1.5/1.5 X-Y 800/800 900 3.3 1.65 16pin QFN
MMA2260D 1.5 X 1200 50 5.0 2.5 16pin SOIC
MMA1260D 1.5 Z 1200 50 5.0 2.5 16pin SOIC
MMA1270D 2.5 7 750 50 5.0 2.5 16pin SOIC
MMA1250D 5.0 Z 400 50 5.0 2.5 16pin SOIC
MMA1220D 8.0 7 250 250 5.0 2.5 16pin SOIC
MMAG231Q 10/10 X-Y 120/120 300 3.3 1.65 16pin QFN
MMAG233Q 10/10 X-Y 120/120 900 3.3 1. 65 16pin QFN

Freescale NNEE(LREE (Medium g)

M = Acceleration (g) sensing axis sensitivity (mg/v) Rolloff frequency (hz)
MMA3201D 40/40 X-Y 50/50 400 5.0 2.5 20pin SOIC
MMA2201D 40 X 50 400 5.0 2.5 16pin SOIC
MMA2202D 50 X 40 400 5.0 2.5 16pin SOIC
MMA3222D 50/30 X-Y 40/66. 67 400 5.0 2.5 20pin SOIC
MMA3204D 100/30 X-Y 20/66. 67 400 5.0 2.5 20pin SOIC
MMA3202D 100/50 X-Y 50/100 400 5.0 2.5 20pin SOIC
MMA2204D 100 X 20 400 5.0 2.5 16pin SOIC
MMA1213D 50 7 40 400 5.0 2.5 16pin SOIC
MMA1210D 100 Y/ 20 400 5.0 2.5 16pin SOIC

Freescale WNEEAEHKE% (High g)

M = Acceleration (g) sensing axis sensitivity (mg/v) Rolloff frequency (hz) vdd (v)

MMA1211D 150 Y/ 13 400 5.0 2.5 16pin SOIC
MMA2301D 200 X 10 400 5.0 2.5 16pin SOIC
MMA1212D 200 Y/ 10 400 5.0 2.5 16pin SOTC
MMA2300D 250 X 8.0 400 5.0 2.5 16pin SOIC
MMA1200D 250 Y/ 8.0 400 5.0 2.5 16pin SOTC

Freescale £ 115 3%
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4] =

MPX4080
MPX4100
MPX4101
MPXA6115A
MPX4105

MPX4115

MPXH6115A
MPX4200

MPX4250

MPXH6250

MPXV4006

MPXV5004
MPX5010
MPX5050

MPX5100

MPX5500

MPX5700

MPX5999
MPXh6300
MPXH6400

16. 7

29

36
36

102

150

44

60

80

105

102

115

105

115
115

115

200

250
250

250

6.0

4.0

10

50

100
115

500

700

1000

300

400

= INW|

K JEJ)
in H20
321
422
410
462

422

462
462

462

803

1000
1000

1000

24

40
201

401
462

2000
2810
4150
1200

1600

= INW|

K RN

cm H20

1070
1040
1150

1070

1174
1174

1150

2040

2550
2550

2550
61
40
102
510

1020
1174

5100
7140
10546
3060

4000

K )
mm Hg
600
788
765
863

788

863
863

863

1500

1880
1880

1880
45
29
75

375

750
863

3750
5250
7757
2250

3000

HHE (kpa)

400 4.

400 4.

400 4.

400 4.

400 4.

400 4.
400 4.

400 4.

400 4.

400 4.
400 4.

400 4.

10 4.

10 3.

75 4.

200 4.

400 4.
400 4.

2000 4.

2800 4.

4000 4.

400 4.

500 4.

Freescale wiAMzE: Jit& %35

BRET

BRET

W

54
54

54

51

46
38

26

20

19

19
766
1000
450
90

45
45

9.0

6.0

5.0
16

12

R

.0 O
.8 ©

.8 ©

.5 ©

.8 ©

.5 )

.5

.5 ©

.5 ©

.5 ’

.4 .
.5 ©

.0 ©
.5 ©
.0 ©
.5 ©
5 .
.5 ©

.5 ©
.5 . .
.5 ©
.8 ©

.5 ©

LR v

5
kpa in H20 cm H20 mm Hg (kpa) mV/Kpa
MPX2010 1.45 10 40 102 75 75 +1.0 25 2.5 -1.0 1.0 .
MPX2053 7.0 50 201 510 375 200 +1.0 40 0.8 -0.6 0.4 .
1020

14.5 100 400 750 +£2.0 £ 40 0.4 -1.0 1.0 .
MPX2102 200 200

14.5 100 400 750 1.0 40 0.4 -0.6 0.4
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2040
29 200 800 1500 +1.0 = 40 0.2 i1, (0 1.0
MPX2202 400 400
29 200 800 1500 1.0 40 0.2 -0.6 0.4
MPX2050 7.0 50 201 510 375 200 +1.0 40 0.8 -0.3 -0.3 .
1020
14.5 100 400 750 +£2.0 &£ 40 0.4 -1.0 -1.0
MPX2100 200 200
14.5 100 400 750 1.0 40 0.4 -0.3 -0.3
2040
29 200 800 1500 +1.0 = 40 0.2 SN0 -1.0
MPX2200 400 400
29 200 800 1500 1.0 40 0.2 -0.3 -0.3

Freescale JTLAMERE 14618

R

mV/Kpa

MPX10 L.
MPX12 L.

45 10

45 10

MPX53 7.0 50

200

77 kpa

510 375 200

20 35
20 55
20 60

kpa/count

3.5 -1.0
3.5 -1.0
1.2 -0.6

2.1-3.6
MPXY8020A 92.4 637.5 6.4 8-BIT 2.5 + 15kpa +7. 5kpa +4°
MPXY8021A 92. 4 637.5 6.4 8-BIT 2.5 +20kpa +7. 5kpa +4° 2.1-3.6
MPXY8040A 130.5 900 9.0 8-BIT 5.0 +25kpa +20kpa +4° 2.1-3.6
B E
1 RRE 101. 325 760. 00 1013. 25 406. 795 14. 696
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1 T 1..00000 7. 50062 10. 0000 4.01475 0. 145038
1 mm Hg 0. 133322 1..00000 1. 33322 0. 535257 0. 0193368
1 millibar 0. 100000 0. 750062 1..00000 0. 401475 0. 0145038
1 inch H2o 0. 249081 1. 86826 2.49081 1..00000 0. 0361
1 PSI 6.89473 51. 7148 68. 9473 27.6807 1..00000
1 hectoPascal 0. 100000 0. 75006 1..00000 0.401475 0. 0145038
1 cm H20 0. 09806 0. 7355 9. 8x10%7 0. 3937 0. 014223

JE J145 A8 R S fE T (MPXA2XXXAPXT1)

EEC = el = = e

J& -UNIBODY

AH- SSOP

A/V- SOP
M- C-AXIXL PORT (SMALL

AZ -SMALL OUTLINE MEDIA
RS OUTLINE PACKAGE)

RESISTANT PACKAGE

i P-PORTED

C-CHIP NONE-TRAYS
5= SNV SINGLE PORT

HZ-SUPER SMALL OUTLINE T1-TAPE AND REEL
SE Tl (kpa) (AP, GP, GVP)

MEDIA RESISTANT 1 INDICATES PART

i mpx2300 DUAL PORT (DP)

M-M PAK ORIENTATION IN TAPE

(mmHg) S-STOVEPIPE
Y-SUPER SMALL OUTLINE U-RAIL
PORT (UNTBODY)
PACKAGE (TPM)

P, X- SX-AXIAL  PORT
W (UNTBODY)
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