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Product Description

L

The KXR94-2050 is a Tri-axis, silicon micromachine
accelerometer with a full-scale output range of +/-2g (19
m/s/s). The sense element is fabricated using Kioni
proprietary plasma micromachining process tec
Acceleration sensing is based on the principle of a_di
capacitance arising from acceleration-induced
sense element, which further utilizes
cancellation to decrease errors from
temperature, and environmental stress.
hermetically sealed at the wafer le
silicon lid wafer to the device usi
ASIC device packaged with the
conditioning and self-test. T

5x 5 x 1.2 mm DFN plasta
5.25V DC supply.

@gnable f operation for the KXR94:

There are 4 facto
Mode 00 e

outputs (X4 are read through the digital SPI interface, which is also
0 comma est and Standby Mode. The digital I/O pads are powered
pin, and will interface to 1.8V logic.

X, Y, Z) are provided on three analog output pins. The KXR94
an integrated 3-channel multiplexer (X, Y, Z). The Enable pin must

be high for normal operation and low for power shutdown.

;ode 10 — The three outputs (X, Y, Z) are provided on three analog output pins. The KXR94
also features an integrated 4-channel multiplexer (X, Y, Z, Aux In). The Enable
pin must be high for normal operation and low for power shutdown.

Mode 11 — The three outputs (X, Y, Z) are provided on three analog output pins. The KXR94
also features an integrated 4-channel multiplexer (X, Y, Z, Aux In). The Enable
pin must be low for normal operation and high for power shutdown.
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* NOTE: This specification has special information attached to ita KXR94-2050 is
factory programmed to be in MODE 10.
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Functional Diagram

X Charge
Sensor Amplifier
Self T Temp
Test : Sensor

Y
Charge
Sensor Amplifier
V4 L
Sensor
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Table 1. Mechanical

(specifications are for operation at 3.3V and T = 25 ise)
Parameters Unij Max
Operating Temperature Range 85
Zero-g Offset ! .65 1.7
Zero-g Offset Variation from RT over Temp. 0.2
Sensitivity 660 673
Sensitivity Variation from RT over Temp. 06%12(()%)
Offset Ratiometric Error (Vdd = 3.3V + 4
Sensitivity Ratiometric Error (Vdd 1022 g)z(;/)
Non-Linearity 0.1
Cross Axis Sensitivity 2
Self Test Output chal 10'?5(2(23;)
Hz 640 800 960
ug / VHz 45

characteristics have been identified as important to the
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Table 2. Electrical
(specifications are for operation at 3.3V and T = 25C unless stated

Parameters Units ypical Max
Supply Voltage (Vad) [Operating \% 5.25
Current Consumption Operating A 1260

Standby pA 5

IAnalog Output Resistance(Rou) 40
Input Low Voltage 0.2* Vo
Input High Voltage -
Multiplexer Response Time .
Power Up Time* 1

! Denotes Special Characteristics: isti i ified as important to the

customer.
rmined i@ RC time constant of the optional user
defined low pass fil

Notes:
1. Power up time can

éo
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Table 3. Environmental

Parameters Units et Max
Supply Voltage (Vda) | Absolute Limits \Y, - 7.0
Maximum Operating Temperature Range °C - 125
Storage Temperature Range °C - 150
Mech. Shock (powered and unpowered) g - 0 for 0.5ms
ESD \ HBM v e 3000

L8

A Caution: ESD Sensitive and Shock S

ﬂ 4 can cause permanent dam device. e

gponent, improper handling

C of the European Parliament and of the
Specifically, this product does not contain lead,

This product co
' Council of the

RoHS mercury, mium, polybrominated biphenyls (PBB), or
soazesec|| POIYPromin above the maximum concentration values (MCV) by

weigh its ho nous materials. Homogenous materials are "of uniform
compositio @

al ee per IEC 61249-2-21. Specifically, the materials used in this
product contain um total halogen content of 1500 ppm with less than 900-ppm
bromine a 900-ppm chlorine.

OSoIdering
Soldering recommendations available upon request or from www.kionix.com.
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Application Schematic

b
}jm_‘
o
R
|
Dy
_<

Ces 4 1 €4
AuxIn > KXR94 j
5 10 —
Vmux < < ST
6 9
SO 7= :8 Enable
S1 > IVdd
g Te
1 =
Table 4. KXR94 Pad Descriptions
Pad Name Description

1 NC Not Connected Iptérnally“(can be connected to'Vdd,or Gnd)
2 X output Analog output @f the xfchannel. Optionally, a capacitor (C.) placed between this pin and ground will form a low pass filter.
3 GND Ground
4 Aux In Auxiliaryfinput for multiplexer. Conneétito Vdd or Ground if not used.
5 Vmux Miultiplexed analog output. Do pet conneet'1f multiplexer is not used.
6 SO MUX selector 0 (See Output SelectTable). Connect to Vdd or Ground if not used.
7 S1 MUX'selector 1 (See Output Select Table). Connect to Vdd or Ground if not used.
8 Vdd Thepower supplydnput. Decouple this pin to ground with a 0.1uF ceramic capacitor (C,).
9 Enable Enable: High - Normal eperation; Low - Device is in standby, power down mode
10 ST Self Test: Low — Normal operation; High — Device is in self-test mode
11 NC Not ConnectedInternally (can be connected to Vdd or Gnd)
12 GND Ground
13 Y,Qutput Analog output of y-channel. Optionally, a capacitor (Cs) placed between this pin and ground will form a low pass filter.
14 Z Output Analog output of z-channel. Optionally, a capacitor (C,) placed between this pin and ground will form a low pass filter.

Center pad | Ground

Important Technical Note: Power Up / Power Down

Proper functioning of power-on reset (POR) is dependent on the specific Voff and Toff profile of individual
applications. It is recommended to minimize Voff and maximize Toff. The application should be evaluated
with the range of Voff and Toff expected within the application as POR performance can vary depending on
these parameters. In order to guarantee proper reset regardless of Voff and Toff, a software reset can be
issued via the SPI protocol. Please refer to Technical Note KXR94 and KXD94 Accelerometer Reset
Sequence document to ensure proper POR function in your application.
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1. The bandwidth is determined by the internal 1kHz low pass fi

. Qer can lower the
bandwidth by placing filter capacitors connected from pins 2, 23 an to ground. The
response is single pole. Given a desired bandwidth, fgw, the @ apacitors are determined by:

&
,\g“

Application Design Equations

C,=Cy=C, = 4.97x1

&
00
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ent for Kionix’s
d be used:

2. When using not using the multiplexer, the KXR94 is a pin-compatible r
KXM52 series of accelerometers. The following application sche

Pin 4 (Aux in) = Ground
Pin 5 (Vmux) = Do Not Connect
Pin 6 (S0) = Ground
Pin 7 (S1) = Ground

1
2
3

Enable

—4- vdd
wconnectln st pin to a digital I/O port of a microcontroller, Kionix
nds connecti self test pin to ground.
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% reduces system MCU

wo selectdnputs (SO, S1) to
es the select.i s, the desired
dilogi s Vvdd.

USING THE MULTIPLEXED OUTPUT OF THE KXR94

Multiplexer Data Select
The KXR94 features an integrated 4-channel multiplexer.
requirements to only 1 ADC and 2 digital I/O’s. The KX
control the data flow from Vmux. When a microproces
output is attained based on the select table. Note tha

<

?nultiplexe «the KXR94 has the ability to achieve very high data
nally, the lements (X, Y, and Z) are sequentially sampled in a

Data Sampling
When operati
samplin

‘round ro ion at 2kHz per axis. Note that this is a differential capacitance
sampling of h senso hich stores an analog voltage on the filter cap for each axis.
Co%this high ment sampling rate with the short 5us settling time of the
integr multiplexer, the user can achieve a performance very close to that of the 3

Q; ate analog outputs.” This is more than sufficient to eliminate any aliasing in the final
application since the KXR94 will be operating with a typical bandwidth of ~50Hz and a
aximum of 1000Hz.
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Test Specifications 0
m Special Characteristics:
@Jstomer. Q is tested to

These characteristics have been identified as being critical
verify its conformance to specification prior to shipmen

Table 5. Test Specifications

Test Conditions

25C,VvVdd=3.3V
25C,Vvdd =3.3V
1260 uA | 25C, Vdd =3.3V

Parameter

Zero-g Offset @ RT
Sensitivity @ RT
Current Consumpti
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Package Dimensions and Orientation

5x5x1.2mm DFN

* |
o
| |
i &
O "/
+Y - -
= 9 N
— [
+X = - T
— o] i
+7 [ J _+_ D
7 d
d
mm inch
Min Nom Max Min Nom Max
5.00 0.197
B 5.00 0.197
C 1.10 1.20 1.30 0.043 | 0.047 | 0.051
D 0.18 0.23 0.28 0.007 | 0.009 | 0.011
E 0.50 0.020
F 0.35 0.40 0.45 0.014 | 0.016 | 0.018
G 3.50 3.60 3.70 0.138 | 0.142 | 0.146
H 4.20 4.30 4.40 0.165 | 0.169 | 0.173
All dimensions and tolerances conform to ASME Y14.5M-1994
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Static X/Y/Z Output Response versus Orientation to @’ rface (19):

Position 1 2 3 ° 5 6
Diagram ~ Top £ 4@ Bottom
I A
® p 7 BOtte Top
X 1.65V | 231V | U5V | 099V 4r 16 1.65V
Y 231V | 165V (09 1.65Va, | w65 VvV 1.65V
z 1.65V .6 i 31V 0.99 V
X-Polarity 0 ‘ 0 0
Y-Polarity ([ 4 0 0
Z-Polarity o | +
| . 9)
h’s Surface
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Revision History

REVISION DESCRIPTION DATE
2 Update tables to add Special Characteristics. Adjuste 19-Oct-2009
3 Update POR design note 9-May-2014

er demark of Kionix, Inc: ucts described herein are protected by patents issued or pending. No license is granted by implication or otherwise
r other rights of Kionix. The in ation contained herein is believed to be accurate and reliable but is not guaranteed. Kionix does not assume

s use or distribution. Kionix also reserves the right to change product specifications or discontinue this product at any time without prior notice. This
sedes and replaces all information previously supplied.
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