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Topics

• Comparison with Piezoresistive Accelerometers

• Actual Test Data of P-CapTM Accelerometers
• Cost Savings Possible with Improved Accuracy

• Summary and Questions
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Existing SDI Capacitive Accelerometers

• DC Sensitivity

• Single Axis/Triaxial
• Insensitive to Noise

–8 to 30V Input (Single Axis)
–Low Output Impedance

• +2.5 Volts Output Common
Mode

• +/- 4 V Diff. Output
• Available with 0-2KHz Response

(50g and Up)
• Hermetic (2240)
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Why Use Piezoresistive Accelerometers?

• Advantages
– DC Response
– Familiar to Use
– Differential Output
– Low Cost
– Common Mode 

Output Halfway 
between Power Rails

• Disadvantages
– Low Sensitivity (Some 

Units)
– Bias Variation Unit-to-

Unit (Some Units)
– Sensitivity Variation
– Temperature Sensitivity
– Ratiometric with 

Excitation
– Fragile (Some Units)
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Schematic of Piezoresistive Accelerometer
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New P-CapTM Accelerometers

• Incorporates a MEMS Precision 
Capacitive Element

• Fully Differential -- Common Mode 
Halfway Between Input Voltages

• Nearly Identical Unit-to-Unit
– Minimizes Calibration

– Shortens Set Up Time
– Simplifies Unit Replacement

– Same Shunt Calibration as PR

– Low Bias Allows Expanded Scaling

• Can Be Intermixed with Piezoresistive
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Schematic of P-CapTM Accelerometer
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Specification Comparison with “High End” PR

8 mA @ 10 V, 11mA @ 22 V13 mA @ 10 V, resistiveCurrent Consumption

+/- 100 ppm of  Span/deg C

+/- 200 ppm max.

+/- 297 ppm of Span/deg C

max.

Bias Temp. Coefficient

+/- 250 ppm/deg C max.- 595 ppm/deg C (typ.)Sensitivity Temp. Coef.

+/- 500 mV (fixed)+/- 500 mV (ratio.)Full Scale Output (nom.)

+/- 2% Typical, 5% max.> 75% of nominalSensitivity Tolerance

+/- 2% of Span typical 
+/- 5% of Span max

+/- 5% of SpanBias Tolerance

1225 Ohms900 OhmsOutput Impedance (Diff.)

6 V to 22 V10 V to 15 VOperating Voltage

-40  to +85 deg C-18  to +68 deg COperating Temp.

5,10,25,50,100,200g,400g20,100gFull Scale Ranges

SDI  P-CapTM 2264“High End” PRPARAMETER
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Specification Comparison with “Low Cost” PR

8 mA @ 10 V, 11 mA @ 22 V2.5 mA @ 10 Volts, resist.Current Consumption

+/- 100 ppm of  Span/degC 

+/- 200 ppm max.  

+/- 167 ppm of Span/degC     
max.

Bias Temp. Coefficient

+/- 250 ppm/deg C (max.)+/- 2000 ppm/deg C (max)Sensitivity Temp. Coef.

+/- 500 mV (fixed)+/- 90 to 200 mV (ratio.)Full Scale Output (nom.)

+/- 2% typical, 5% max.UnspecifiedSensitivity Tolerance

+/- 2% of Span typical 
+/- 5% of Span max.

+/- 10  to 22% of SpanBias Tolerance

1225 Ohms4000 OhmsOutput Impedance (Diff.)

6 V to 22 V2 V to 10 VOperating Voltage

-40  to +85 deg C-20  to +85 deg COperating Temp.

5,10,25,50,100,200,400g50,100,200,500,1000gFull Scale Ranges

SDI P-CapTM 2264“Low Cost” PRPARAMETER
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General Comparison

Piezoresistive
• Variation Unit-to-Unit
• Ratiometric Sensitivity 
• Wide Bias and Sensitivity 

Tolerance
• Sensitivity Significantly 

Affected by
– Supply Voltage
– Cable Length
– Temperature

P-CapTM Units
• Nearly Identical Units
• Constant Bias and Sens. 

Over 6 to 22 Volts
• Tight Bias and Sensitivity 

Tolerance
• Sensitivity Not

Significantly Affected by
– Supply Voltage
– Cable Length
– Temperature
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Transfer Function for 3-50g and 3-100g 2264
P-CapTM Accelerometers
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Transfer Function for 3-50g and 3-100g 2264  
P-CapTM Accelerometers (Expanded Scale)
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Nonlinearity for 3-50g and 3-100g 2264
P-CapTM Accelerometers
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Frequency Response for 3-50g and 3-100g 2264 
P-CapTM Accelerometers
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Tolerances Affect Scaling Options
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Cost Advantages of New P-CapTM Accelerometers
• Purchase Cost

– About 1/3rd Cost of “High End” PR Units
– About 60% Higher than “Low-Cost” PR Units

• Recurring Cost Savings
– Incoming Calibration May Not Be Required
– Units Can Be Shifted Among Different Applications
– Fewer Units Required to Cover Accel. Ranges
– Fixed, Constant Sensitivity Means Rapid Test Set 

Up and Data Analysis
– Quick Replacement of Damaged Units Minimizes 

Test Delays
– Can Be “Shunt Calibrated”, Mixed with PR Units



Silicon Designs

Visit Us in Booth 11025

Summary of New P-CapTM Accelerometers

• Precision DC Accelerometers for Test and Measurement
• Similar to PR Units But Constant Performance over 6 to 22 Volts
• High Level Outputs 

+/- 500 mV FS Output (2264)
+/- 4.0 V FS Output (2265)

• 5 to 200g FS Ranges, Others Available
• Tight Tolerances on Bias and Scale Factor
• Protected from Reverse Voltage
• Phase Controlled and J211 Compliant Units Available
• Relatively Low Cost

“Like Peas in a Pod”


