S=SENSORS

Accelerometer Models 3021 and 3026

OEM Accelerometer
Piezoresistive

Low Cost
S

Fealures

s Full Calibration Data Supplied
m Serialized

m DC Response

s Wide Bandwidth

s High Sensitivity

» Built-In Damping

= Miniature Size

s Low Mass

® Built-In Overrange Stops
s Solid State Reliability

m Ease of Mounting

Typical Applications

» Automotive Suspension Control

s Automotive Braking Control

m Machine Tool Monitoring

= |ndustrial Vibration Monitoring

e Computer Peripherals

» Modal Analysis

m Security Systems Motion Detection
s Aerospace Flight Mavigation

= Robotic Motion Control

» Applicance Control

» Medical Patient Activity Monitoring
= Military Arming and Fuzing

Standard Ranges

29
og
10g
20g
509
100g
+ 200g
+ 500g

H- - H H - H

Description

Tha Models 3021 and 3026 are ganeral purpose, solid=-
slate piezoregistive accaleromeaters packaged on a ceramic
substrate, The Model 3026 includes a bracket for sasy
mechanical mounting. Both modais are intended for use
whare small sipa, axcallant parformancs, and |ow cost ara
requirad.

The accalerometer consists of a micromachined silicon
mass suspanded by mulliple beams from a silicon frama.
Piezoresistors kecated in the beams changea thair resist-
ance as the moation of thé suspended mass changes the
sirain in the beams. Silicon caps on tha top and the bot-
tom of the devica are added to provide over-range stops
and unusually righ shock resistance and durability. As a
result of this unique three-layer sliicon structure, these
accelerometers have a very low profile and low mass and
are batch fabricaled al a very low cost. An added result of
thiz structure ig built-in damping, which allows 8 wider
useable bandwidth to be achisved.

A delailed calibration sheel that provides the measured
test and calibration data for the sansor s includad with
aach unit. A sample of this calibration shest is on the
back of this data shast as Figure 2. In addition to the test
data, the values of calibration and temparature compensa-
tion resistors are also includesd.

Tha dovicss are available in standard acceleration ranges
from £ 29 to £ 500g. Each sensor |8 Individually serlal-
ized. Device parformance characterstics and packaging
can be easily tallored on a special order basis to meet the
requiremenis of specific applications.




Modeis 3021 and 3026

Signal Conditioning
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Figure 1. Typical Temperature Compensation and Amplification Circuit (component values specified for each sensor)
O 23904 * Rzlc sels the excitation voltage ramp 1o compensale the

D1: 1N914 or equivalent. sansitivity error due o temperature.

Op Amps: LT1014, LM324 or aquivalant. * Asal sats the axcitation voltage to SW at 25%C.

Rzb1, Rzb2 and Rztc1 and Rztc? calibrate the zero offset

and compensate the offset errar due 1o temperature.

Rs calibraies the oulput span.

+ Yoo must be = & VDC.

Calibration Data
Data 3021-D20-F __ Accelerometer
Serlal Number: 3C12345 Diate: 1211 i
With 5.00 Vdc excitation, 25*C H
Sansitivity: 2,88 miSy & 100HE and 5.4 g pk
Offsed: -1.84 mV Ol
Bridge resistanca: 581 ki) +5% Freqquancy: 1,08 kHz
Rasanant frequency: 1880 Hz  Damping ratio: 0.76 A
TCZ 0.3 %FSM 00 (01 50%C)
TGS -B.4 TR 7.3 100G [0 bo 505C)
Caleulated temparaiure compensaion resisiors:
:“‘é 16825 ki HRsic: &7.0 ki Sl ‘ — " ’ } " +
ial: epan Rztc2: apen 00wz "o VoM
Rzbi: 8.8 £ RzbZ shori Ra: 5.54 ki
- il =ha e Frogmnoy Respon s R

Figura 2. Calibration Data Sheel

A calibration data sheet simllar to the sample shown above |8 included with each unit. The calibration shoat
provides the measured test and callbration data forthe sengor, |n addition to the test data, the values of callbration
and temperatyre compeansation resistors are also included,
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Supply = 5 Yols & Ambient Temperature = 25*C (Undess otherwise specified)

RAMBE

FARKMETER +2y =54 1y ~ Mg
Froquency Response {MIN} (See Nobes 3 and 11) 0250 Hz 0-300 Hz 0-400 Hz 0-600 Hz
Mounted Resanant Fregoéncy (MIN] [5eé Role 2) 700 Hz 800 Hz 1000 Hz 1500 Hz
G ity {WBSMAX) | So Mobe 9} B.020.0 I'n'l':"E 604150 m¥Sg) 3060 mWE 1.5/3.8 m'l'i'l

RS

PARMMETER - iy +100p + 70y +500p
Freguancy Respamss (MIN) [See Nobes 9 asd 11) 0-1000 Hz {=150{ Hz - 2000 Hz 0-2400 Hz
Mounted Resonant Freguency [MIN] (Ses Boia &, 12) 2000 Hz ¢ 3000 Hz 4000 Hz E000 Hz
Sansitiity {MIN/MAX) {Sea Nols 9) |65 mi/g | 0.3/0.8 m/g [0.15/D.3 miv/ gl0.o8/0.15mu gl

ALL RANGES

PARAMETER M TYP MAY UNTS NOTES
Zeme Acgeleation Quiput ] 25 Amy 9
Camping RAatio 0.4 0.} 0.9 39,12
Linearity 0.2 1 +%F5 44

[ Trancverse sensitidly 4 | 1 2 ELC

Ingut & Dutput Resistance 25 15 | 65 M | 8
Temparatura Coetliciend - Sensiivity 1.0 2.0 4%F5 55
Tamperature Cosficien - Tem 1.8 2.0 +%F& 2.5.9
Supzky Vohage 5.0 10.0 YD
Outpt Noise 1.0 ppp 10
Qutpn Load Resigtance i ML £
Accaleration Limits [Amy Direction) 20 Raded 8
Opeating Temperaius -40° 0 g #1257
Storape Temperaiurm =350 o +150°C
Weaght {Excluding Cable!Pins) 1.4 Grams
Materiaks (3021 Package) Alumina ceramic substrate with aluming ceramc cap
Materials (3026 Patkaga) Auming ceesmic subsirabe with high impssl Ultem™plastic Gap
Muounling/Torgus (3026 Only) Two slothed holes for 4-40 serews /B in - Bs, toegue

Notes

-

. Positive voltage change Tor pogilive acceleration; nagalive vollage change for negative acceleration.
. Percanlage valuss Are with exlarngl compeansalion. The uncompansated lamperature coefficients are measured and

apacified for sach unit. In addition, the valuse of tha rasistors that provide a temparaiure compensated cutpul are peo-
yided with each wnit. These resistore are for use In the circult shown in Figure 1.

. Damping factor is controlled to within £10% over cperating ternperature range. Alternate damping ratios are available

an a special order basis.

. Best Fit Straight Line linearity, For full scale ranges of 10g or less, the mazimum non=linearity iz + 2%.
. Temperature range: 3-50°C in relerence to 25°C,

Frevents increass of TC-Sensitivily and decrease of sensiivily duee 1o adput keading,

- Warious electrical connections are available: P = ping, 5 — shialded cable, N = nons,

d400g for + 29, = & g, and * 10g versions. A0 or 2000g, whichever is lower, lor clber vergions,

- Actual 1es] data for this parameter is included on the calibration sheet includad with each sansor. A sample ol this cal-

ibration sheet s on the back of this data shest as Figure 2

- 10Hz 1o 1eHz.

The useiul treguency range (= delined az iha range of Irequencies over which tha device sensitivity is within £5% of
tha OC value.

For eenzors having resonent frequency greaier than 5 kHz, the cadoralion dala sneet will indicate =5 kHz." in addition,
the damping ratio will indicata MIA.




Models 3021 and 3026 Accelerometer

Conneclions/Dimensions
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Ordering Information Represented By
3026 - 050 - §

i T_ Electrical Conpection {P.N.5 — see Nele 7)
Acceleration Range
Fode|

B Sansoms W WEITATIED Bgu it defecty in msleril ) workimans g dor 12 months. from ek of sRapmenl Products nol gubiected 10 Misuss =# b epaieed oF replaced.
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