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Application Note — AC10-002
Position (g) Sensitivity of AC3050

This Application Note presents information on the position sensitivity of the AC3050 series die. While specific
to the AC3050 die, the results are extendable to the AC3030 die series as well. This document should only be
used as a design guide. Performance in high vibration environments should be verified.

Sensor Design and Orientation effect on the zero output AC3050

One of the challenges of precision calibration of pressure sensors is that the diaphragm has some mass to it.
Thus, it has some acceleration sensitivity. In some cases, this is a sizeable error while, in others, it is quite
small. Error in the Acuity design is extremely small. The Acuity design uses advanced Deep Reactive lon
Etching to form the active diaphragm area and to form a minimum-thickness secondary region referred to as a
boss to stiffen the diaphragm in the center of the diaphragm. This boss reduces second-order bending of the
diaphragm for improved pressure linearity, while providing mechanical amplification of the extremely low
applied pressure.

Measured Orientation effect on the zero output
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zero output. The Orientation sensitivity is also,
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Twenty parts were tested. Each part was measured
3 times. The first was with the die facing down. The
second was with the die rotated exactly 180 so that
it was facing up. Because of the Earth Gravitational
. . forces, this is equivalent to the part seeing a 2-g
Figure 1 - AC3050 Cross-section change in the loading. A third test was to measure
the output when the part was rotated only 90 from the first position where the g-force pulling down on the
sensor is parallel to the diaphragm and is essentially zero.

These parts were tested in an amplified configuration where the sensor was calibrated to produce 4 Volts full-
scale output for 10 mBar. Thus the changes in output are all based on calibrated sensors.

The results are summarized in Table 1. The fourth data column in the table is the difference between the first
two columns divided by the full-scale span (4 volts), divided by 2 because of the difference between +1g and
effectively -1g.

The results show that, on average, the parts exhibit less than a 0.038% Full-Scale change per g in output. For
these 10 mBar parts, this is equivalent to less than a 0.0038 mBar change per g. Based on the average and
standard deviation, then the expected upper and lower control limits should be in the range of +0.067 % Full-
Scale per g (UCL) and -0.143% Full-Scale per g (LCL).
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Table 1 — Change in Zero due to changes in Orientation

Vs:5V Offset [V] Delta
Die- Die

SN# Down Die-Up | sideways | [%FS/g] |
1 0.5105 0.5155 0.5145 -0.063
2 0.5053 0.5099 0.5084 -0.058
3 0.5063 0.5096 0.5074 -0.041
4 0.5076 0.5120 0.5088 -0.055
5 0.5098 0.5118 0.5103 -0.025
6 0.5085 0.5107 0.5092 -0.028
7 0.5060 0.5070 0.5059 -0.013
8 0.5100 0.5124 0.5110 -0.030
9 0.5036 0.5133 0.5039 -0.121
10 0.5094 0.5112 0.5103 -0.023
11 0.5067 0.5081 0.5081 -0.017
12 0.5083 0.5124 0.5114 -0.051
13 0.5077 0.5133 0.5084 -0.070
14 0.5093 0.5143 0.5108 -0.063
15 0.5055 0.5091 0.5075 -0.045
16 0.5070 0.5098 0.5078 -0.035
17 0.5060 0.5085 0.5073 -0.031
18 0.5072 0.5121 0.5110 -0.061
19 0.5160 0.5123 0.5107 0.046
20 0.5094 0.5076 0.5067 0.022
Average -0.038
Std Dev 0.035
Ave + 3 Std Dev (UCL) 0.067
Ave - 3 Std Dev (LCL) -0.143

Conclusions

In a sample build, AC3050 has been shown to exhibit an average position sensitivity on zero output of
<0.04% Full-Scale/g with a standard deviation of 0.035% Full-Scale/g. Assuming a Gaussian Distribution,
99.7% of the devices should have less than a 0.15% Full-Scale Zero change per g, based on this sample
build.

For further information

Contact: Acuity Incorporated

Design@acuitymicro.com
+1-150-943-6205

Notice:

Acuity reserves the right to make changes to its products and specifications at any time, without notice. All sales are made pursuant to
Acuity’s standard terms and conditions of sale. While the information in this publication has been checked, Acuity makes no
representations or warranties other than as specifically set forth in the terms and conditions of sale. Acuity assumes no responsibility for
the use of any information or products described herein, conveys no license under any patent or other right, and makes no representation
that the information or products are free of patent infringement. Acuity does not recommend the use of any of its products in life support
or other critical applications. Products are not authorized for use in such applications and customer assumes the full risk of any such
use. Acuity and the Acuity logo are trademarks of Acuity, Inc. © copyright 2010 Acuity, Inc.

Acuity Incorporated © Acuity Incorporated 2010 Page 2 of 2
Fremont, CA, USA AC10-002 — Position (g) Sensitivity of AC3050 V20100714


mailto:Design@acuitymicro.com

