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ANALOG Monolithic Accelerometer
DEVICES with Signal Conditioning

_ ANALOG DEVICES INC - | ADXL50

1.1 Scope.

This specification covers the detail requirements for a monolithic accelerometer with on-chip signal
conditioning.

1.2 Part Number.
The complete part number per Table 1 of this specification is as follows:
Device Part Number o
-1 ADXIL505(X)/883B 7'
s 6 V L3
1.23 Case Outline. LRV :;ﬁ; »

See Appendix 1 of general specificatiox ABI-M-IOO&: pae:kzge outline:
(X) Package Description .
H H-10A  10-Pin Header Package R

1.3 Absolute Maximum Ratings.*

Acceleration (Any Axis, Unpowered) .« cvvvev ittt i ittt 2000 g
Acceleration (Any Axis, Powered) .. ..ovviiiiiiii i i it i e, 500 g
7P -03Vito +7.0V
Qutput Short Circuit Duration

(Vers Vours Vrer Terminals to Commomn) . ...v.viieiiien e eaenneaniananns Indefinite
Operating TEMPEratUre « .o vv vt en s oeesnonctssassanesesasansessons —55°C to +125°C
Storage TemMPEIatlre . ... .o v v it v s vansarotnossnoocnsanascnnonssons —65°C to +150°C

*Stresses above those listed under “Absolute Maximum Ratings™* may cause permanent damage to the device. This is a siress
rating only; the functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

1.5 Thermal Characteristics.

Thermal Resistance 6, = 130°C/W
85c = 30°C/W

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Table 1.
<L
ADXLS0SH/883B . =
Parameter Min Typ Max Units <<
Sensitivity! .
+25°C . 16.1 19.0 21.9 mV/g 0
Temperature Drift? *+] % of Rdg -
Zero g Bias Level® i ) m
+25°C - 1.60 1.80 2,00 v m
Taumn-Tuax 1.60 1.80 2.00 v (2]
- —— )
Voltage Noise Density Sensor Input* 125 250 wAHz 3
FS Measurement Range® -50 +50 g =
Nonlinearity® of F$ g
Alignment Error’ Degrees
Transverse Sensitivity® % (=}
[om]
NOTES 0
1As measured at the preamplifier output, Vpr with 15 g p-p @ 100 Hz applied. o 0
*Specification refers to the maximum change in parameter from its initial valug gt 1o its worst éase value at Ty of Tayax. 1
3As measured at Vpr A e ihn o _ 0
‘BW = 0.1 Hz to 1 kHz. A capacitor, C2, greater than or equal 16 0,022 (i F must be copnectéd from the oscitlator decoupling capacitor pin to common. (]
*The exis of sensitivity of the device is a straight line drawn through the:package along jts most sensitive axis. For the 10-pin header
(T0-100) package, this line passes through Pin 5 and the tal Seedevice connt oriéntation figures. .
SBest fit straight line. Full scale = 50 g, FEREE = .

7Alignment error is specified as the angle between the true and mdlcated axis of sensitivity, The ADXL50 output will be the true acceleration times the cosine of
the alignment error angle, ST I
*Transverse sensitivity is measured with an applied acceleratio ' which is 90° ., transverse) from the indicated axis of sensitivity. Transverse sensitivity error is

[=]
specified as the percent of transverse acceleration which appears at the Vpr gutput. This is the algebraic sum of the alignment and the inherent sensor sensitivity w
errors. - : -
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This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes na obligation regarding future manufacture unless otherwise agreed to in writing.
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ANALOG DEVICES INC ADXL5U
(Vg = +5V £5%, @ Acceleration = 0 g, and
ELECTRICAL CHARACTERISTICS c1 = c2 = 0.022 1uF unless otherwise noted.)
ADXL50S/883B
Parameter Conditions Min Typ Max Units
Preamplifier Output
Power Supply Rejection DC 10 32 mV/V
Voltage Swing +25°C 0.25 Vs—1.4 v
Current Output Source or Sink 30 80 pA
Capacitive Load Drive Capability 100 pF
Self Test Input
Output Change at VPR!
ST Pin from Logic “0” to “1” -0.90 —1.00 —1.10 \Y
Logic “1” Voltage 2.0 \'
Logic “0” Voltage 0.8 v
Input Impedance To Common 50 kQ
Frequency Response - Cl = 0.015 uF
3 dB Equation 3 dB = (28.60fC1 in nF) +40% Hz
Bandwidth? Cl1 = 0.022 uF 800 1300 2250 Hz
Sensor Resonant Frequency - 24 kHz
+3.4 V Reference
Output Voltage Initial +25°C - 3.350 3.400 3.450 \%
Output Temperature Drift® =10 mV
Power Supply Rejection DC : 1.0 10 mV/V
Qutput Current (Sourcing) 500 pA
Buffer Amplifier
Input Offset Voltage* Deviation from Nominal 1,800 V =10 *25 mV
Input Bias Current 5 20 nA
Open Loop Gain DC 80 dB
Unity Gain Bandwidth 200 kHz
Output Voltage Swing Iour = 100 pA 0.25 Vs—0.25 \%
Capacitive Load Drive Capability 10Q0 pF
Power Supply Rejection DC 1.0 10 mV/iV
Power Supply
Specified Performance +4,75 +5.25 \'%
Operating Voltage Range +4.75 +5.00 +6.0 \Y
Quiescent Supply Current 10 13 mA
Temperature Range ~55 +125 °C
NOTES
1Applying a logic “high” to the self-test input has an effect on the acceleration sensing element equivalent to applying an acceleration
of minus 52.6 g to the ADXL50.

2This is the deviation from the ideal 3 dB bandwidth using an exact C1 value of 0.022 pF

Specification refers to the maximum change in parameter from its initial value at +25°C to its worst case value at Ty or Tyax.

*Input offset voltage is defined as an output voltage (referred to input at buffer —Vy,, terminal) when the buffer amplifier is connected as a
follower. The voltage at this pin has a temperature drift proportional to that of the +3.4 V reference.
All min and max specifications are guaranteed. Typical specifications are not tested or guaranteed.
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3.2.1 Functional Block Diagram and Terminal Assignments.

OSCILLATOR
DECOUPLING
CAPACITOR ADXL50 v 3.4V
‘;I OSCILLATOR | REFERENGE 8) Vier
'
1.8V
urrer |
Yon AMP » our
4 P—P
SELFTEST G
&0 PREAMP
e m
coM Vo | gy va_ -
"V‘Y e ‘V‘V‘
DEMODULATOR . R2
+5V CAPACITOR _—_-wv_%
3.2.4 Microcircuit Technology Group. (SR 55| Life Test/Burn-In Circuit.
This microcircuit is covered by technology group ' Steady state life test is per MIL-STD-883.
(87). , . '
TOP VIEW o B o " 0.0220F

‘ADXL50

COM

VREE,

PRE-AMP

NOTES:

AXiS OF SENSITIVITY IS ALONG A
c1 LINEBETWEENPINSANDTHETAB.  op 'g

THE CASE OF THE METAL CAN
PACKAGE IS CONNECTED TO
PIN 5 (COMMON).

ARROW INDICATES DIRECTION OF
ViN- POSITIVE ACCELERATION ALONG
AXIS OF SENSITIVITY,

Connection Diagram

ESD Susceptibility

Electrostatic charges as high as 4000 volts, which readily accumulate on the human body and on test
equipment, can discharge without detection. Although the ADXL50 features proprietary ESD protection
circuitry, permanent damage may still occur on these devices if they are subjected to high energy
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid any performance
degradation or loss of functionality. '

TAB SIDE VIEW TOP VIEW
= b4 Y
TRANSVERSE Z TRANSVERSE Y
AXiS * AXIS
+1g
SENSITIVE SENSITIVE
AXIS ® AXIS ®
PINS —_— ) Xl = = X

PIN5

Vour = +18mV @ Vg TAB

Device Orientation Figures !
Device Output Polarity at Vpr !

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
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