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Parameter Test Conditions/Comments Min Typ Max Unit 
Repeatability2 X-axis and y-axis  ±4.25  mg 
 Z-axis   ±5  mg 
VRE4 Offset due to 7.5 g rms vibration, ±10 g 

range, in a 1 g orientation 
 <0.1  g 

NOISE       
Spectral Density5      

X-Axis, Y-Axis, and Z-Axis ±10 g  75  μg/√Hz 
 ±40 g  90  μg/√Hz 

Velocity Random Walk ±10 g      
X-Axis and Y-Axis   38.2  mm/sec/Hr 
Z-Axis   26.5  mm/sec/Hr 

BANDWIDTH AND OUTPUT DATA RATE       
Analog-to-Digital Converter (ADC) Resolution   20  Bits 
Low-Pass Filter Passband Frequency User programmable, Register 0x28  0.977  1000 Hz 
High-Pass Filter Passband Frequency When 

Enabled (Disabled by Default) 
User programmable, Register 0x28 for 4 kHz 
ODR 

0.0095  10 Hz 

SELF TEST      
Output Change      

Z-Axis ±10 g range6 0.5 1.25 3.0 g 
POWER SUPPLY      

Voltage Range      
VSUPPLY Operating7  2.25 2.5 3.6 V 
VDDIO  V1P8DIG 2.5 3.6 V 
V1P8ANA and V1P8DIG  Internal LDO regulator bypassed, VSUPPLY = 0 V 1.62 1.8 1.98 V 

Current      
Measurement Mode      

VSUPPLY  LDO regulator enabled  200  μA 
V1P8ANA  LDO regulator disabled  160  μA 
V1P8DIG  LDO regulator disabled  35.5  μA 

Standby Mode       
VSUPPLY  LDO regulator enabled  21  μA 
V1P8ANA  LDO regulator disabled  7  μA 
V1P8DIG  LDO regulator disabled  10  μA 

Turn On Time8 ±10 g range   <10  ms 
 Power-off to standby  <10  ms 

TEMPERATURE SENSOR      
Output at 25°C   1885  LSB 
Scale Factor   −9.05  LSB/°C 

TEMPERATURE      
Operating Temperature Range  −40  +125 °C 

 
1 Characterized but not 100% tested. 
2 Repeatability is predicted for a 10 year life and includes shifts due to the HTOL (TA = 150°C, VSUPPLY = 3.6 V, and 1000 hours), temperature cycling (−55°C to +125°C and 

1000 cycles), velocity random walk, broadband noise, and temperature hysteresis. Repeatability in relation to time follows the square root law. For example, to obtain 
offset repeatability of the x-axis for 2.5 years, use the following equation: ±4.25 mg × √(2.5 years/10 years) = ±2.125 mg. 

3 The temperature change is −40°C to +25°C or +25°C to +125°C. 
4 The VRE measurement is the shift in dc offset while the device is subject to 7.5 g rms random vibration from 50 Hz to 2 kHz. The DUT is configured for the ±10 g range 

and an output data rate of 4 kHz. The VRE scales with the range setting. 
5 Based on characterization. 
6 ±10 g indicates a test condition. The self test result converted to the acceleration value is independent of the selected range. 
7 When V1P8ANA and V1P8DIG are generated internally, VSUPPLY is valid. To disable the LDO regulator and drive V1P8ANA and V1P8DIG externally, connect VSUPPLY to VSS. 
8 Standby to measurement mode. This specification is valid when the output is within 1 mg of final value. 
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PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS 
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Figure 6. ADXL356 Pin Configuration  

 

Table 8. ADXL356 Pin Function Descriptions 
Pin No. Mnemonic Description 
1 RANGE Range Selection Pin. Set this pin to ground to select the ±10 g range, or set this pin to VDDIO to select the 

±20 g or ±40 g range. This pin is model dependent (see the Ordering Guide section). 
2 ST1 Self Test Pin 1. This pin enables self test mode. This pin must be forced low when not in self test mode. 
3 ST2 Self Test Pin 2. This pin activates electromechanical self test actuation. This pin must be forced low when not 

in self test mode. 
4 TEMP Temperature Sensor Output. 
5 VDDIO Digital Interface Supply Voltage. 
6 VSSIO Digital Ground. 
7 STBY Standby or Measurement Mode Selection Pin. Set this pin to ground to enter standby mode, or set this pin 

to VDDIO to enter measurement mode. 
8 V1P8DIG Digital Supply. This pin requires a decoupling capacitor. If VSUPPLY connects to VSS, supply the voltage to this 

pin externally.  
9 VSS Analog Ground. 
10 V1P8ANA Analog Supply. This pin requires a decoupling capacitor. If VSUPPLY connects to VSS, supply the voltage to this 

pin externally. 
11 VSUPPLY Supply Voltage. When VSUPPLY equals 2.25 V to 3.6 V, VSUPPLY enables the internal LDO regulators to generate 

V1P8DIG and V1P8ANA. For VSUPPLY = VSS, V1P8DIG and V1P8ANA are externally supplied. 
12 XOUT X-Axis Output. 
13 YOUT Y-Axis Output. 
14 ZOUT Z-Axis Output. 
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Figure 7. ADXL357 Pin Configuration (SPI/I2C) 

 

Table 9. ADXL357 Pin Function Descriptions 
Pin No. Mnemonic Description 
1 CS/SCL Chip Select for SPI (CS). 

  Serial Communications Clock for I2C (SCL). 
2 SCLK/VSSIO Serial Communications Clock for SPI (SCLK). 
  I2C Mode Enable (VSSIO). Connect this pin to Pin 6 (VSSIO) to enable I2C mode. 
3 MOSI/SDA Master Output, Slave Input for SPI (MOSI). 
  Serial Data for I2C (SDA). 
4 MISO/ASEL Master Input, Slave Output for SPI (MISO). 
  Alternate I2C Address Select for I2C (ASEL). 
5 VDDIO Digital Interface Supply Voltage. 
6 VSSIO Digital Ground. 
7 RESERVED Reserved. This pin can be connected to ground or left open. 
8 V1P8DIG Digital Supply. This pin requires a decoupling capacitor. If VSUPPLY connects to VSS, supply the voltage to this 

pin externally. 
9 VSS Analog Ground. 
10 V1P8ANA Analog Supply. This pin requires a decoupling capacitor. If VSUPPLY connects to VSS, supply the voltage to this 

pin externally. 
11 VSUPPLY Supply Voltage. When VSUPPLY equals 2.25 V to 3.6 V, VSUPPLY enables the internal LDO regulators to generate 

V1P8DIG and V1P8ANA. For VSUPPLY = VSS, V1P8DIG and V1P8ANA are externally supplied. 
12 INT1 Interrupt Pin 1. 
13 INT2 Interrupt Pin 2. 
14 DRDY Data Ready Pin. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
All figures include data for multiple devices and multiple lots, and they were taken in the ±10 g range and TA = 25°C, unless otherwise noted. For 
Figure 52, the ODR is derived from a master clock, with a frequency of 1.024 MHz and ±1.4% device to device variation (similar to ODR device 
to device variation). For a given device, however, clock frequency variation over the temperature range (−40°C to +125°C) is no more than 
±1.2%, guaranteed by design. 
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Figure 8. ADXL356 Frequency Response for X-Axis  
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Figure 9. ADXL356 Frequency Response for Y-Axis 
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Figure 10. ADXL356 Frequency Response for Z-Axis 
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Figure 11. ADXL357 Frequency Response for X-Axis at 4 kHz ODR  
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Figure 12. ADXL357 Frequency Response for Y-Axis at 4 kHz ODR  
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Figure 13. ADXL357 Frequency Response for Z-Axis at 4 kHz ODR  
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Figure 14. ADXL356 Zero g Offset Normalized Relative to 25°C vs. 
Temperature, X-Axis 
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Figure 15. ADXL356 Zero g Offset Normalized Relative to 25°C vs. 
Temperature, Y-Axis 
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Figure 16. ADXL356 Zero g Offset Normalized Relative to 25°C vs. 
Temperature, Z-Axis 
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Figure 17. ADXL356 Sensitivity Normalized Relative to 25°C vs. Temperature 
X-Axis 
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Figure 18. ADXL356 Sensitivity Normalized Relative to 25°C vs. Temperature, 
Y-Axis 
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Figure 19. ADXL356 Sensitivity Normalized Relative to 25°C vs. Temperature, 
Z-Axis 
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Figure 20. ADXL356 Zero g Offset Histogram at 25°C, X-Axis 
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Figure 21. ADXL356 Zero g Offset Histogram at 25°C, Y-Axis 
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Figure 22. ADXL356 Zero g Offset Histogram at 25°C, Z-Axis 
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Figure 23. ADXL356 Sensitivity Histogram at 25°C, X-Axis 
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Figure 24. ADXL356 Sensitivity Histogram at 25°C, Y-Axis 
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Figure 25. ADXL356 Sensitivity Histogram at 25°C, Z-Axis 
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Figure 26. ADXL356 VRE, X-Axis Offset from +1 g, ±10 g Range,  
X-Axis Orientation = +1 g  
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Figure 27. ADXL356 VRE, Y-Axis Offset from +1 g, ±10 g Range,  
Y-Axis Orientation = +1 g 
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Figure 28. ADXL356 VRE, Z-Axis Offset from +1 g, ±10 g Range,  
Z-Axis Orientation = +1 g 
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Figure 29. ADXL356 VRE, X-Axis Offset from −1 g, ±40 g Range,  
X-Axis Orientation = −1 g 
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Figure 30. ADXL356 VRE, Y-Axis Offset from −1 g, ±40 g Range,  
Y-Axis Orientation = −1 g  
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Figure 31. ADXL356 VRE, Z-Axis Offset from −1 g, ±40 g Range,  
Z-Axis Orientation = −1 g  
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Figure 38. ADXL357 Zero g Offset Histogram at 25°C, X-Axis 
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Figure 39. ADXL357 Zero g Offset Histogram at 25°C, Y-Axis 
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Figure 40. ADXL357 Zero g Offset Histogram at 25°C, Z-Axis 
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Figure 41. ADXL357 Sensitivity Histogram at 25°C, X-Axis 
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Figure 42. ADXL357 Sensitivity Histogram at 25°C, Y-Axis 
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Figure 43. ADXL357 Sensitivity Histogram at 25°C, Z-Axis  
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Figure 44. ADXL357 VRE, X-Axis Offset from +1 g, ±10 g Range,  
X-Axis Orientation = +1 g  
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Figure 45. ADXL357 VRE, Y-Axis Offset from +1 g, ±10 g Range,  
Y-Axis Orientation = +1 g 
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Figure 46. ADXL357 VRE, Z-Axis Offset from +1 g, ±10 g Range,  
Z-Axis Orientation = +1 g  
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Figure 47. ADXL357 VRE, X-Axis Offset from −1 g, ±40 g Range,  
X-Axis Orientation = −1 g  
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Figure 48. ADXL357 VRE, Y-Axis Offset from −1 g, ±40 g Range,  
Y-Axis Orientation = −1 g  
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Figure 49. ADXL357 VRE, Z-Axis Offset from +1 g, ±40 g Range,  
Z-Axis Orientation = +1 g  
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Figure 50. ADXL356 Temperature Sensor Output and Linear Offset vs. 
Temperature  
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Figure 51. ADXL356 Total Supply Current, 3.3 V 
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Figure 52. ADXL357 Output Data Rate (Internal Clock) Histogram 
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Figure 53. ADXL357 Temperature Sensor Output and Linear Offset vs. 
Temperature  
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Figure 54. ADXL357 Total Supply Current, 3.3 V 
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ROOT ALLAN VARIANCE (RAV) ADXL357 CHARACTERISTICS 
Figure 55 to Figure 57 include data for multiple devices and multiple lots, and they were taken in the ±10 g range, unless otherwise noted.  
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Figure 55. ADXL357 RAV, X-Axis 
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Figure 56. ADXL357 RAV, Y-Axis 
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Figure 57. ADXL357 RAV, Z-Axis 
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AXES OF ACCELERATION SENSITIVITY 
Figure 60 shows the axes of acceleration sensitivity. Note that 
the output voltage increases when accelerated along the 
sensitive axis.  
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Figure 60. Axes of Acceleration Sensitivity 

POWER SEQUENCING 
There are two methods for applying power to the device. 
Typically, internal LDO regulators generate the 1.8 V power for 
the analog and digital supplies, V1P8ANA and V1P8DIG, respectively. 
Optionally, the internal LDO regulators can be disabled and 
V1P8ANA and V1P8DIG are driven by external 1.8 V supplies. 

When using the internal LDO regulators, connect VSUPPLY to a 
voltage source between 2.25 V and 3.6 V. In this case, the 
recommended power sequence is to apply power to VDDIO, 
followed by applying power to VSUPPLY approximately 10 μs later. 
If necessary, VSUPPLY and VDDIO can be powered from the same 
voltage source, so that both are powered at the same time. 
However, VSUPPLY cannot be powered before VDDIO. 

To disable the internal LDO regulators, tie VSUPPLY to ground and 
use external 1.8 V supplies to power V1P8ANA and V1P8DIG. V1P8ANA 
and V1P8DIG must have the same voltage level. The maximum 
acceptable tolerance between the external V1P8ANA and V1P8DIG 
voltage levels is 50 mV. In the case of bypassing the LDO regulators, 
the recommended power sequence is to apply power to VDDIO, 
followed by applying power to V1P8DIG approximately 10 μs later, 
and then applying power to V1P8ANA approximately 10 μs later. If 
necessary, V1P8DIG and VDDIO can be powered from the same 
external 1.8 V supply, which can also be tied to V1P8ANA with 
proper isolation, so that all are powered at the same time. In this 
case, proper decoupling and low frequency isolation are 
important to maintain the noise performance of the sensor. 

POWER SUPPLY DESCRIPTION 
The ADXL356/ADXL357 have four different power supply 
domains: VSUPPLY, V1P8ANA, V1P8DIG, and VDDIO. The internal 
analog and digital circuitry operates at 1.8 V nominal.  

VSUPPLY 

VSUPPLY is 2.25 V to 3.6 V, which is the input range to the two 
LDO regulators that generate the nominal 1.8 V outputs for 
V1P8ANA and V1P8DIG. Connect VSUPPLY to VSS to disable the LDO 
regulators, which allows driving V1P8ANA and V1P8DIG from an 
external source. 

V1P8ANA 

All sensor and analog signal processing circuitry operates in 
this domain. Offset and sensitivity of the analog output 
ADXL356 are ratiometric to this supply voltage. When using 
external ADCs, use V1P8ANA as the reference voltage. The 
ADXL357 includes ADCs that are ratiometric to V1P8ANA, 
thereby rendering the offset and sensitivity of the digital output 
ADXL357 insensitive to the value of V1P8ANA. V1P8ANA can be an 
input or an output as defined by the state of the VSUPPLY voltage.  

V1P8DIG 

V1P8DIG is the supply voltage for the internal logic circuitry. A 
separate LDO regulator decouples the digital supply noise from 
the analog signal path. V1P8ANA can be an input or an output as 
defined by the state of the VSUPPLY voltage. If driven externally, 
V1P8DIG must be the same voltage as the V1P8ANA voltage.  

VDDIO 

The VDDIO value determines the logic high levels. On the analog 
output ADXL356, VDDIO sets the logic high level for the self test 
pins, ST1 and ST2, as well as the STBY pin. On the digital output 
ADXL357, VDDIO sets the logic high level for communications 
interface ports, as well as the interrupt and DRDY outputs. 

The LDO regulators are operational when VSUPPLY is between 
2.25 V and 3.6 V. V1P8ANA and V1P8DIG are the regulator outputs in 
this mode. Alternatively, when tying VSUPPLY to VSS, V1P8ANA and 
V1P8DIG are supply voltage inputs with a 1.62 V to 1.98 V range. 

OVERRANGE PROTECTION 
To avoid electrostatic capture of the proof mass when the 
accelerometer is subject to input acceleration beyond its full-
scale range, all sensor drive clocks turn off for 0.5 ms. In the 
±10 g range setting, the overrange protection activates for input 
signals beyond approximately ±40 g (±25%), and for the ±20 g 
and ±40 g range settings, the threshold corresponds to about 
±80 g (±25%).  

When overrange protection occurs, the XOUT, YOUT, and ZOUT pins 
on the ADXL356 begin to drive to midscale, whereas the 
ADXL357 floats toward zero, and the first in, first out (FIFO) 
buffer begins filling with this data. 

SELF TEST 
The ADXL356 and ADXL357 incorporate a self test feature 
that effectively tests the mechanical and electronic system. 
Enabling self test stimulates the sensor electrostatically to 
produce an output corresponding to the test signal applied as 
well as the mechanical force exerted. Only the z-axis response is 
specified to validate device functionality.  

In the ADXL356, drive the ST1 pin to VDDIO to invoke self test 
mode. Then, by driving the ST2 pin to VDDIO, the ADXL356 
applies an electrostatic force to the mechanical sensor and 
induces a change in output in response to the force. The self test 
delta (or response) is the difference in output voltage in the 
z-axis when ST2 is high vs. ST2 is low, while ST1 is asserted. 

https://www.analog.com/adxl356?doc=adxl356-357.pdf
https://www.analog.com/adxl357?doc=adxl356-357.pdf


ADXL356/ADXL357 Data Sheet
 

Rev. A | Page 24 of 42 

After the self test measurement is complete, bring both pins low 
to resume normal operation. 

The self test operation is similar in the ADXL357, except ST1 
and ST2 can be accessed through the SELF_TEST register 
(Register 0x2E). 

The self test feature rejects externally applied acceleration and 
only responds to the self test force, which allows an accurate 
measurement of the self test, even in the presence of external 
mechanical noise. When the self test feature is not used, both 
ST1 and ST2 must be kept low.  

FILTER 
The ADXL356/ADXL357 use an analog, low-pass, antialiasing 
filter to reduce out of band noise and to limit bandwidth. The 
ADXL357 provides further digital filtering options to maintain 
optimal noise performance at various ODRs. 

The analog, low-pass antialiasing filter in the ADXL356/ 
ADXL357 provides a fixed 3 dB bandwidth of approximately 
1.5 kHz, the frequency at which the voltage output response is 
attenuated by approximately 30%. The shape of the filter 
response in the frequency domain is that of a sinc filter. While 
the analog antialiasing filter attenuates the output response 
around and above its cutoff frequency, the MEMS sensor has a 
resonance at 5.5 kHz and mechanically amplifies the output 
response at around 2 kHz and above. These competing trends 
are apparent in the overall transfer function of the ADXL356, as 
shown in Figure 8 to Figure 10. Therefore, the overall −3 dB 
bandwidth of the ADXL356 is 2.4 kHz, and the overall 
bandwidth with ±4 dB flatness is about 4.4 kHz.  

The ADXL356 x-axis, y-axis, and z-axis analog outputs include 
an amplifier followed by a series 32 kΩ resistor, and output to 
the XOUT, the YOUT, and the ZOUT pins, respectively.  

The ADXL357 provides an internal 20-bit, Σ-Δ ADC to digitize 
the filtered analog signal. Additional digital filtering (beyond the 
analog, low-pass, antialiasing filter) consists of a low-pass digital 
decimation filter and a bypassable high-pass filter that supports 
output data rates between 4 kHz and 3.906 Hz. The decimation 
filter consists of two stages. The first stage is fixed decimation 
with a 4 kHz ODR and a low-pass filter cutoff (3 dB) at about 
1 kHz. A variable second stage decimation filter is used for the 
2 kHz output data rate and below (it is bypassed for 4 kHz ODR). 
Figure 61 shows the low-pass filter response with a 1 kHz corner 
(4 kHz ODR) for the ADXL357. Note that Figure 61 does not 
include the fixed frequency analog, low-pass, antialiasing filter 
with a fixed 3 dB bandwidth of approximately 1.5 kHz.  

The ADXL357 pass band of the signal path relates to the 
combined filter responses, including the analog filter previously 
described, and the digital decimation filter/ODR setting. Table 10 
shows the delay associated with the decimation filter for each 
setting and provides the attenuation at the ODR/4 corner. 
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Figure 61. ADXL357 Digital LPF Response for 4 kHz ODR  

The ADXL357 also includes an optional digital high-pass filter 
with a programmable corner frequency. By default, the high-
pass filter is disabled. The high-pass corner frequency, where 
the output is attenuated by 3 dB, is related to the ODR, and the 
HPF_CORNER setting in the filter register (Register 0x28, 
Bits[6:4]). Table 11 shows the HPF_CORNER response. Figure 62 
and Figure 63 show the simulated high-pass filter pass-band 
and delay responses for a 9.88 Hz cutoff.  
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Figure 62. High-Pass Filter Pass-Band Response for a 4 kHz ODR and an 

HPF_CORNER Setting of 001 (Register 0x28, Bits[6:4])  
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Figure 63. High-Pass Filter Delay Response for a 4 kHz ODR and an 

HPF_CORNER Setting of 001 (Register 0x28, Bits[6:4]) 
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The ADXL357 also includes an interpolation filter after the 
decimation filters that produces oversampled/upconverted data 
and provides an external synchronization option. See the Data 
Synchronization section for more details. Table 12 shows the 
delay and attenuation relative to the programmed ODR.  

Group delay is the digital filter delay from the input to the ADC 
until data is available at the interface (see the Filter section). 
This delay is the largest component of the total delay from 
sensor to serial interface.  

 

Table 10. Digital Filter Group Delay and Profile 
 Delay Attenuation 
Programmed ODR (Hz) ODR (Cycles) Time (ms) Decimator at ODR/4 (dB) Full Path at ODR/4 (dB) 
4000 2.52 0.63 −3.44 −3.63 
4000/2 = 2000  2.00 1.00 −2.21 −2.26 
4000/4 = 1000 1.78 1.78 −1.92 −1.93 
4000/8 = 500 1.63 3.26 −1.83 −1.83 
4000/16 = 250 1.57 6.27 −1.83 −1.83 
4000/32 = 125 1.54 12.34 −1.83 −1.83 
4000/64 = 62.5 1.51 24.18 −1.83 −1.83 
4000/128 ≈ 31  1.49 47.59 −1.83 −1.83 
4000/256 ≈ 16 1.50 96.25 −1.83 −1.83 
4000/512 ≈ 8 1.50 189.58 −1.83 −1.83 
4000/1024 ≈ 4 1.50 384.31 −1.83 −1.83 

Table 11. Digital High-Pass Filter Response 
HPF_CORNER Register Setting  
(Register 0x28, Bits[6:4]) HPF_CORNER Frequency, −3 dB Point Relative to ODR Setting  −3 dB at 4 kHz ODR (Hz) 
000 Not applicable, no high-pass filter enabled Off 
001 24.7 × 10−4 × ODR 9.88 
010 6.2084 × 10−4 × ODR 2.48 
011 1.5545 × 10−4 × ODR 0.62 
100 0.3862 × 10−4 × ODR 0.1545 
101 0.0954 × 10−4 × ODR 0.03816 
110 0.0238 × 10−4 × ODR 0.00952 

Table 12. Combined Digital Interpolation Filter and Decimation Filter Response 
Interpolator Data Rate Resolution 
Relative to 64 × ODR (Hz) 

Combined Interpolator/ 
Decimator Delay (ODR Cycles) 

Combined Interpolator/ 
Decimator Delay (ms) 

Combined Interpolator/Decimator 
Output Attenuation at ODR/4 (dB) 

64 × 4000 = 256,000 3.51661 0.88 −6.18 
64 × 2000 = 128,000 3.0126 1.51 −4.93 
64 × 1000 = 64,000 2.752 2.75 −4.66 
64 × 500 = 32,000 2.6346 5.27 −4.58 
64 × 250 = 16,000 2.5773 10.31 −4.55 
64 × 125 = 8000 2.5473 20.38 −4.55 
64 × 62.5 = 4000 2.53257 40.52 −4.55 
64 × 31.25 = 2000 2.52452 80.78 −4.55 
64 × 15.625 = 1000 2.52045 161.31 −4.55 
64 × 7.8125 = 500 2.5194 322.48 −4.55 
64 × 3.90625 = 250 2.51714 644.39 −4.55 
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Table 14. Multiplexing of INT2 and DRDY  
Register or Bit Fields Pins  

EXT_CLK 
EXT_SYNC, 
Bits[1:0] 

INT_MAP, 
Bits[7:4] INT2 (Pin 13) DRDY (Pin 14) Comments 

0 00 0000 Low DRDY Synchronization is to the internal clocks, and there is no 
external clock synchronization. 0 00 Not 0000 INT2 DRDY 

1 00 0000 EXT_CLK DRDY 
1 00 Not 00001 EXT_CLK DRDY 

0 01 0000 DRDY2 SYNC These options reset the digital filters on every 
synchronization pulse and are not recommended. 0 013 Not 0000 INT2 SYNC 

1 013 0000 EXT_CLK SYNC External synchronization, no interpolation filter, and 
DRDY (active high) signals that data is ready. Data 
represents a sample point group delay earlier in time. 

1 013 Not 00001 EXT_CLK SYNC 

0 10 0000 DRDY2 SYNC External synchronization, interpolation filter, and DRDY 
(active high) signals that data is ready. Data sample 
group delay earlier in time. 

0 103 Not 0000 INT2 SYNC 

1 103 0000 EXT_CLK SYNC 

1 103 Not 0000 EXT_CLK SYNC 
 
1 No INT2, even though it is enabled. 
2 DRDY routing through the INT_MAP register takes precedence over the default, per Table 14. 
3 No DRDY. 
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Figure 74. EXT_SYNC = 00, EXT_CLK = 0, Internal Synchronization, Internal Clock  
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Figure 75. EXT_SYNC = 10, EXT_CLK = 0, External Synchronization, Internal Clock, Interpolation Filter 
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Figure 76. EXT_SYNC = 01, EXT_CLK = 1, External Synchronization, External Clock, No Interpolation Filter  
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ADXL357 REGISTER MAP 
Note that while configuring the ADXL357 in an application, all configuration registers must be programmed before enabling measurement 
mode in the POWER_CTL register. When the ADXL357 is in measurement mode, only the following configurations can change: the 
HPF_CORNER bits in the filter register, the INT_MAP register, the ST1 and ST2 bits in the SELF_TEST register, and the reset register. 

Table 15. ADXL357 Register Map 
Hex. 
Addr. Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset R/W 
0x00 DEVID_AD DEVID_AD 0xAD R 

0x01 DEVID_MST DEVID_MST 0x1D R 

0x02 PARTID PARTID 0xED R 

0x03 REVID REVID 0x01 R 

0x04 Status Reserved NVM_ 
BUSY 

Activity FIFO_OVR FIFO_FULL DATA_RDY 0x00 R 

0x05 FIFO_ENTRIES Reserved FIFO_ENTRIES 0x00 R 

0x06 TEMP2 Reserved Temperature, Bits[11:8] 0x00 R 

0x07 TEMP1 Temperature, Bits[7:0] 0x00 R 

0x08 XDATA3 XDATA, Bits[19:12] 0x00 R 

0x09 XDATA2 XDATA, Bits[11:4] 0x00 R 

0x0A XDATA1 XDATA, Bits[3:0] Reserved 0x00 R 

0x0B YDATA3 YDATA, Bits[19:12] 0x00 R 

0x0C YDATA2 YDATA, Bits[11:4] 0x00 R 

0x0D YDATA1 YDATA, Bits[3:0] Reserved 0x00 R 

0x0E ZDATA3 ZDATA, Bits[19:12] 0x00 R 

0x0F ZDATA2 ZDATA, Bits[11:4] 0x00 R 

0x10 ZDATA1 ZDATA, Bits[3:0] Reserved 0x00 R 

0x11 FIFO_DATA FIFO_DATA 0x00 R 

0x1E OFFSET_X_H OFFSET_X, Bits[15:8] 0x00 R/W 

0x1F OFFSET_X_L OFFSET_X, Bits[7:0] 0x00 R/W 

0x20 OFFSET_Y_H OFFSET_Y, Bits[15:8] 0x00 R/W 

0x21 OFFSET_Y_L OFFSET_Y, Bits[7:0] 0x00 R/W 

0x22 OFFSET_Z_H OFFSET_Z, Bits[15:8] 0x00 R/W 

0x23 OFFSET_Z_L OFFSET_Z, Bits[7:0] 0x00 R/W 

0x24 ACT_EN Reserved ACT_Z ACT_Y ACT_X 0x00 R/W 

0x25 ACT_THRESH_H ACT_THRESH, Bits[15:8] 0x00 R/W 

0x26 ACT_THRESH_L ACT_THRESH, Bits[7:0] 0x00 R/W 

0x27 ACT_COUNT ACT_COUNT 0x01 R/W 

0x28 Filter Reserved HPF_CORNER ODR_LPF 0x00 R/W 

0x29 FIFO_SAMPLES Reserved FIFO_SAMPLES 0x60 R/W 

0x2A INT_MAP ACT_EN2 OVR_EN2 FULL_EN2 RDY_EN2 ACT_EN1 OVR_EN1 FULL_EN1 RDY_EN1 0x00 R/W 

0x2B Sync Reserved EXT_CLK EXT_SYNC 0x00 R/W 

0x2C Range I2C_HS INT_POL Reserved Range 0x81 R/W 

0x2D POWER_CTL Reserved DRDY_OFF TEMP_OFF Standby 0x01 R/W 

0x2E SELF_TEST Reserved ST2 ST1 0x00 R/W 

0x2F Reset Reset 0x00 W 
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REGISTER DEFINITIONS 
This section describes the functions of the ADXL357 registers. The ADXL357 powers up with the default register values, as shown in the 
reset column of Table 15.  

ANALOG DEVICES ID REGISTER 
This register contains the Analog Devices ID, 0xAD. 

Address: 0x00, Reset: 0xAD, Name: DEVID_AD 

Table 16. Bit Descriptions for DEVID_AD 
Bits Bit Name Settings Description Reset Access 
[7:0] DEVID_AD  Analog Devices ID 0xAD R 
 

ANALOG DEVICES MEMS ID REGISTER 
This register contains the Analog Devices MEMS ID, 0x1D. 

Address: 0x01, Reset: 0x1D, Name: DEVID_MST 

Table 17. Bit Descriptions for DEVID_MST 
Bits Bit Name Settings Description Reset Access 
[7:0] DEVID_MST  Analog Devices MEMS ID 0x1D R 
 

DEVICE ID REGISTER 
This register contains the device ID, 0xED (355 octal). 

Address: 0x02, Reset: 0xED, Name: PARTID 

Table 18. Bit Descriptions for PARTID 
Bits Bit Name Settings Description Reset Access 
[7:0] PARTID  Device ID (355 octal) 0xED R 
 

PRODUCT REVISION ID REGISTER 
This register contains the product revision ID, beginning with 0x00 and incrementing for each subsequent revision. 

Address: 0x03, Reset: 0x01, Name: REVID 

Table 19. Bit Descriptions for REVID 
Bits Bit Name Settings Description Reset Access 
[7:0] REVID  Mask revision 0x01 R 
 

STATUS REGISTER 
This register includes bits that describe the various conditions of the ADXL357. 

Address: 0x04, Reset: 0x00, Name: Status 

Table 20. Bit Descriptions for Status 
Bits Bit Name Settings Description Reset Access 
[7:5] Reserved  Reserved. 0x0 R 
4 NVM_BUSY  NVM controller is busy with a refresh, programming, or a built in self test (BIST). 0x0 R 
3 Activity  Activity, as defined in the ACT_THRESH_x and ACT_COUNT registers, is detected. 0x0 R 
2 FIFO_OVR  FIFO has overrun, and the oldest data is lost. 0x0 R 
1 FIFO_FULL  FIFO watermark is reached. 0x0 R 
0 DATA_RDY  A complete x-axis, y-axis, and z-axis measurement was made and results can be read. 0x0 R 
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FIFO ENTRIES REGISTER 
This register indicates the number of valid data samples present in the FIFO buffer. This number ranges from 0 to 96. 

Address: 0x05, Reset: 0x00, Name: FIFO_ENTRIES 

Table 21. Bit Descriptions for FIFO_ENTRIES 
Bits Bit Name Settings Description Reset Access 
7 Reserved  Reserved 0x0 R 
[6:0] FIFO_ENTRIES  Number of data samples stored in the FIFO 0x0 R 

 

TEMPERATURE DATA REGISTERS 
These two registers contain the uncalibrated temperature data. The nominal intercept is 1885 LSB at 25°C and the nominal slope is 
−9.05 LSB/°C. TEMP2 contains the four most significant bits, and TEMP1 contains the eight least significant bits of the 12-bit value. The 
ADXL357 temperature value is not double buffered, meaning the value can update between reading of the two registers. 

Address: 0x06, Reset: 0x00, Name: TEMP2 

Table 22. Bit Descriptions for TEMP2 
Bits Bit Name Settings Description Reset Access 
[7:4] Reserved  Reserved   
[3:0] Temperature, Bits[11:8]  Uncalibrated temperature data 0x0 R 

 

Address: 0x07, Reset: 0x00, Name: TEMP1 

Table 23. Bit Descriptions for TEMP1 
Bits Bit Name Settings Description Reset Access 
[7:0] Temperature, Bits[7:0]  Uncalibrated temperature data 0x00 R 

X-AXIS DATA REGISTERS 
These three registers contain the x-axis acceleration data. Data is left justified and formatted as twos complement. 

Address: 0x08, Reset: 0x00, Name: XDATA3 

Table 24. Bit Descriptions for XDATA3 
Bits Bit Name Settings Description Reset Access 
[7:0] XDATA, Bits[19:12]  X-axis data 0x00 R 

 

Address: 0x09, Reset: 0x00, Name: XDATA2 

Table 25. Bit Descriptions for XDATA2 
Bits Bit Name Settings Description Reset Access 
[7:0] XDATA, Bits[11:4]  X-axis data 0x00 R 

 

Address: 0x0A, Reset: 0x00, Name: XDATA1 

Table 26. Bit Descriptions for XDATA1 
Bits Bit Name Settings Description Reset Access 
[7:4] XDATA, Bits[3:0]  X-axis data 0x0 R 
[3:0] Reserved  Reserved 0x0 R 
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Y-AXIS DATA REGISTERS 
These three registers contain the y-axis acceleration data. Data is left justified and formatted as twos complement. 

Address: 0x0B, Reset: 0x00, Name: YDATA3 

Table 27. Bit Descriptions for YDATA3 
Bits Bit Name Settings Description Reset Access 
[7:0] YDATA, Bits[19:12]  Y-axis data 0x00 R 

 

Address: 0x0C, Reset: 0x00, Name: YDATA2 

Table 28. Bit Descriptions for YDATA2 
Bits Bit Name Settings Description Reset Access 
[7:0] YDATA, Bits[11:4]  Y-axis data 0x00 R 

 

Address: 0x0D, Reset: 0x00, Name: YDATA1 

Table 29. Bit Descriptions for YDATA1 
Bits Bit Name Settings Description Reset Access 
[7:4] YDATA, Bits[3:0]  Y-axis data 0x0 R 
[3:0] Reserved  Reserved 0x0 R 

 

Z-AXIS DATA REGISTERS 
These three registers contain the z-axis acceleration data. Data is left justified and formatted as twos complement. 

Address: 0x0E, Reset: 0x00, Name: ZDATA3 

Table 30. Bit Descriptions for ZDATA3 
Bits Bit Name Settings Description Reset Access 
[7:0] ZDATA, Bits[19:12]  Z-axis data 0x00 R 

 

Address: 0x0F, Reset: 0x00, Name: ZDATA2 

Table 31. Bit Descriptions for ZDATA2 
Bits Bit Name Settings Description Reset Access 
[7:0] ZDATA, Bits[11:4]  Z-axis data 0x00 R 

 

Address: 0x10, Reset: 0x00, Name: ZDATA1 

Table 32. Bit Descriptions for ZDATA1 
Bits Bit Name Settings Description Reset Access 
[7:4] ZDATA, Bits[3:0]  Z-axis data 0x0 R 
[3:0] Reserved  Reserved 0x0 R 
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SELF TEST REGISTER 
Address: 0x2E, Reset: 0x00, Name: SELF_TEST 

Refer to the Self Test section for more information on the operation of the self test feature. 

Table 50. Bit Descriptions for SELF_TEST 
Bits Bit Name Settings Description Reset Access 
[7:2] Reserved  Reserved. 0x0 R 
1 ST2  Set to 1 to enable self test force 0x0 R/W 
0 ST1  Set to 1 to enable self test mode 0x0 R/W 

 

RESET REGISTER 
Address: 0x2F, Reset: 0x00, Name: Reset 

Table 51. Bit Descriptions for Reset 
Bits Bit Name Settings Description Reset Access 
[7:0] Reset  Write Code 0x52 to reset the device, similar to a power-on reset (POR) 0x0 W 

In case of a software reset, an unlikely race condition may occur in products with REVID = 0x01 or earlier. If the race condition occurs, 
some factory settings in the NVM load incorrectly to shadow registers (the registers from which the internal logic configures the sensor 
and calculates the output after a power-on or a software reset). The incorrect loading of the NVM affects overall performance of the 
sensor, such as an incorrect 0 g bias and other performance issues. The incorrect loading of NVM does not occur from a power-on or 
after a power cycle. To guarantee reliable operation of the sensor after a software reset, the user can access the shadow registers after a 
power-on, read and store the values on the host microprocessor, and compare the values read from the same shadow registers after a 
software reset. This method guarantees proper operation in all devices and under all conditions. The recommended steps are as follows: 

1. Read the shadow registers, Register 0x50 to Register 0x54 (five 8-bit registers) after power-up, but before any software reset.  
2. Store these values in a host device (for example, a host microprocessor). 
3. After each software reset, read the same five registers. If the values differ, perform a software reset again until they match.  
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PCB FOOTPRINT PATTERN 
Figure 77 shows the PCB footprint pattern and dimensions in millimeters. 
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Figure 77. PCB Footprint Pattern and Dimensions in Millimeters 
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OUTLINE DIMENSIONS 
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Figure 78. 14-Terminal Ceramic Leadless Chip Carrier [LCC] 

(E-14-1) 
Dimensions shown in millimeters  

ORDERING GUIDE 

Model1 
Output  
Mode 

Measurement  
Range (g) 

Specified  
Voltage (V) Temperature Range Package Description 

Package 
Option 

ADXL356BEZ Analog ±10, ±20 3.3 −40°C to +125°C 14-Terminal LCC E-14-1 
ADXL356BEZ-RL Analog ±10, ±20 3.3 −40°C to +125°C 14-Terminal LCC, 13” Reel E-14-1 
ADXL356BEZ-RL7 Analog ±10, ±20 3.3 −40°C to +125°C 14-Terminal LCC, 7” Reel E-14-1 
ADXL356CEZ Analog ±10, ±40 3.3 −40°C to +125°C 14-Terminal LCC E-14-1 
ADXL356CEZ-RL Analog ±10, ±40 3.3 −40°C to +125°C 14-Terminal LCC, 13” Reel E-14-1 
ADXL356CEZ-RL7 Analog ±10, ±40 3.3 −40°C to +125°C 14-Terminal LCC, 7” Reel E-14-1 
ADXL357BEZ Digital ±10, ±20, ±40 3.3 −40°C to +125°C 14-Terminal LCC E-14-1 
ADXL357BEZ-RL Digital ±10, ±20, ±40 3.3 −40°C to +125°C 14-Terminal LCC E-14-1 
ADXL357BEZ-RL7 Digital ±10, ±20, ±40 3.3 −40°C to +125°C 14-Terminal LCC E-14-1 
EVAL-ADXL356BZ     Evaluation Board for ADXL356B  

EVAL-ADXL356CZ     Evaluation Board for ADXL356C  

EVAL-ADXL357Z     Evaluation Board for ADXL357  
 
1 Z = RoHS Compliant Part. 

 

 

 

 

 

 

 

 

 

 

 
I2C refers to a communications protocol originally developed by Philips Semiconductors (now NXP Semiconductors). 

 

©2017–2020 Analog Devices, Inc. All rights reserved. Trademarks and  
 registered trademarks are the property of their respective owners. 
  D15429-5/20(A)  

http:s//www.analog.com/?doc=adxl356-357.pdf
https://www.analog.com/adxl356?doc=adxl356-357.pdf
https://www.analog.com/adxl357?doc=adxl356-357.pdf

	FEATURES
	APPLICATIONS
	FUNCTIONAL BLOCK DIAGRAMS
	GENERAL DESCRIPTION
	TABLE OF CONTENTS
	REVISION HISTORY
	SPECIFICATIONS
	ANALOG OUTPUT FOR THE ADXL356
	DIGITAL OUTPUT FOR THE ADXL357
	SPI DIGITAL INTERFACE CHARACTERISTICS FOR THE ADXL357
	I2C DIGITAL INTERFACE CHARACTERISTICS FOR THE ADXL357

	ABSOLUTE MAXIMUM RATINGS
	THERMAL RESISTANCE
	RECOMMENDED SOLDERING PROFILE
	ESD CAUTION

	PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS
	TYPICAL PERFORMANCE CHARACTERISTICS
	ROOT ALLAN VARIANCE (RAV) ADXL357 CHARACTERISTICS

	THEORY OF OPERATION
	APPLICATIONS INFORMATION
	ANALOG OUTPUT
	DIGITAL OUTPUT
	AXES OF ACCELERATION SENSITIVITY
	POWER SEQUENCING
	POWER SUPPLY DESCRIPTION
	VSUPPLY
	V1P8ANA
	V1P8DIG
	VDDIO

	OVERRANGE PROTECTION
	SELF TEST
	FILTER

	SERIAL COMMUNICATIONS
	SPI PROTOCOL
	SPI BUS SHARING
	I2C PROTOCOL
	READING ACCELERATION OR TEMPERATURE DATA FROM THE INTERFACE

	FIFO
	INTERRUPTS
	DATA_RDY
	DRDY PIN
	FIFO_FULL
	FIFO_OVR
	ACTIVITY
	NVM_BUSY

	EXTERNAL SYNCHRONIZATION AND INTERPOLATION
	EXT_SYNC = 00, EXT_CLK = 0—No External Synchronization or Interpolation
	EXT_SYNC = 10, EXT_CLK = 0—External Synchronization with Interpolation
	EXT_SYNC = 01, EXT_CLK = 1—External Synchronization and External Clock, No Interpolation Filter 
	EXT_SYNC = 10, EXT_CLK = 1—External Synchronization and External Clock, with Interpolation Filter


	ADXL357 REGISTER MAP
	REGISTER DEFINITIONS
	ANALOG DEVICES ID REGISTER
	Address: 0x00, Reset: 0xAD, Name: DEVID_AD

	ANALOG DEVICES MEMS ID REGISTER
	Address: 0x01, Reset: 0x1D, Name: DEVID_MST

	DEVICE ID REGISTER
	Address: 0x02, Reset: 0xED, Name: PARTID

	PRODUCT REVISION ID REGISTER
	Address: 0x03, Reset: 0x01, Name: REVID

	STATUS REGISTER
	Address: 0x04, Reset: 0x00, Name: Status

	FIFO ENTRIES REGISTER
	Address: 0x05, Reset: 0x00, Name: FIFO_ENTRIES

	TEMPERATURE DATA REGISTERS
	Address: 0x06, Reset: 0x00, Name: TEMP2
	Address: 0x07, Reset: 0x00, Name: TEMP1

	X-AXIS DATA REGISTERS
	Address: 0x08, Reset: 0x00, Name: XDATA3
	Address: 0x09, Reset: 0x00, Name: XDATA2
	Address: 0x0A, Reset: 0x00, Name: XDATA1

	Y-AXIS DATA REGISTERS
	Address: 0x0B, Reset: 0x00, Name: YDATA3
	Address: 0x0C, Reset: 0x00, Name: YDATA2
	Address: 0x0D, Reset: 0x00, Name: YDATA1

	Z-AXIS DATA REGISTERS
	Address: 0x0E, Reset: 0x00, Name: ZDATA3
	Address: 0x0F, Reset: 0x00, Name: ZDATA2
	Address: 0x10, Reset: 0x00, Name: ZDATA1

	FIFO ACCESS REGISTER
	Address: 0x11, Reset: 0x00, Name: FIFO_DATA

	X-AXIS OFFSET TRIM REGISTERS
	Address: 0x1E, Reset: 0x00, Name: OFFSET_X_H
	Address: 0x1F, Reset: 0x00, Name: OFFSET_X_L

	Y-AXIS OFFSET TRIM REGISTERS
	Address: 0x20, Reset: 0x00, Name: OFFSET_Y_H
	Address: 0x21, Reset: 0x00, Name: OFFSET_Y_L

	Z-AXIS OFFSET TRIM REGISTERS
	Address: 0x22, Reset: 0x00, Name: OFFSET_Z_H
	Address: 0x23, Reset: 0x00, Name: OFFSET_Z_L

	ACTIVITY ENABLE REGISTER
	Address: 0x24, Reset: 0x00, Name: ACT_EN

	ACTIVITY THRESHOLD REGISTERS
	Address: 0x25, Reset: 0x00, Name: ACT_THRESH_H
	Address: 0x26, Reset: 0x00, Name: ACT_THRESH_L

	ACTIVITY COUNT REGISTER
	Address: 0x27, Reset: 0x01, Name: ACT_COUNT 

	FILTER SETTINGS REGISTER
	Address: 0x28, Reset: 0x00, Name: Filter

	FIFO SAMPLES REGISTER
	Address: 0x29, Reset: 0x60, Name: FIFO_SAMPLES

	INTERRUPT PIN (INTx) FUNCTION MAP REGISTER
	Address: 0x2A, Reset: 0x00, Name: INT_MAP

	DATA SYNCHRONIZATION
	Address: 0x2B, Reset: 0x00, Name: Sync

	I2C SPEED, INTERRUPT POLARITY, AND RANGE REGISTER
	Address: 0x2C, Reset: 0x81, Name: Range

	POWER CONTROL REGISTER
	Address: 0x2D, Reset: 0x01, Name: POWER_CTL

	SELF TEST REGISTER
	Address: 0x2E, Reset: 0x00, Name: SELF_TEST

	RESET REGISTER
	Address: 0x2F, Reset: 0x00, Name: Reset


	PCB FOOTPRINT PATTERN
	OUTLINE DIMENSIONS
	ORDERING GUIDE




