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CASCADIA-ABALONES Generalized Response and Calibration Factor  
These calculations are for the generalized case and assume the signal is in the sensor 
frequency range giving a flat response.  Frequency response ranges are indicated. 
 
SENSOR RESPONSE INFO: 
For the DPG sensitivity: 
Using measurements from strain gauge full scale outputs, the average is about 57 mv/7e3 PA.  According 
to Cox et al there is a mechanical attenuation factor due to the compressibility of the oil and the 
compliance of the chamber.  They estimate this as 0.86.  Willoughby et al say they measured the 
response and deduced this factor as 0.924.  I suggest we use 0.9 until we can determine a better value.  
Thus the STAGE 1 gain should be 5.7e-2*0.9/7e3 or: 
 
S(DPG) = 7.3 µV/Pa    flat response: 0.002 Hz (500 sec) to ~30+ Hz 
 
Frequency response information: 
 
Parameter Nominal Value Units 
Pole* -0.012568 Rad/s 
Zero 0 Rad/s 
Normalization 1  
Normalization 
Frequency 

0.3 Hz 

* Single Pole @ (1/-79.57). 
 
______________ 
 
For the Trillium-Compact-OBS seismometer sensitivity: 
The manufacturer quotes 750 V*s/m over +/-20V for a full differential signal, thus: 
 
S(TC-OBS) = 750 V/m/s   flat response: 0.00833 Hz (120 sec) to 100 Hz 
 
Trillium Compact OBS Seismometer Frequency response information: 
(From Trillium Compact OBS User Guide - page 50) 
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Table 8-1 provides the ground motion response nominal parameters. The ground motion 
response has –3 dB corners at 120.2 s and 108 Hz. The ground motion sensitivity at  

specified in Table 8-1 assumes an infinite input impedance at the digitizer. For digitizers with 
low input impedance, it will become necessary to account for the fact that source 
impedance of the differential outputs is 300 ƺ, ±1 percent (150 ƺ for each output). 

The seismometer sensitivity ( ), poles ( ), and zeros ( ) define the transfer function 
according to this equation:

(EQ 1)

Where the normalization factor ( ) is defined by

(EQ 2)

and is given for informational purposes only.

The calibration input sensitivity at 1 Hz is 0.0100 m/(s²·V) ± 7 percent, so the combined 
calibration sensitivity at 1 Hz is 7.50 rad/s ± 7 percent. The calibration sensitivity is not 
trimmed with the same accuracy as the ground motion sensitivity. The calibration input 
can be used to verify the frequency response but not the absolute sensitivity. The units of 
the combined calibration response are rad/s because the calibration input produces an 
equivalent acceleration, while the sensor passband is flat to velocity. Therefore for a 
sinusoidal calibration you must divide the sensitivity listed by 2 Ǒ f, where f is the frequency 
of the sinusoid, to determine the expected gain. 

Table 8-1  Ground motion response nominal parameters

Symbol Parameter Nominal Values Units

Zeros

0

0

–434.1

rad/s

Poles

–0.03691 ±0.03712i 

–371.2

–373.9 ±475.5i 

–588.4 ±1508i 

rad/s

Normalization factor 8.184 x 1011 (rad/s)4

Normalization frequency 1 Hz

Ground motion sensitivity at 749.1 V·s/m
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ELECTRONICS RESPONSE INFO: 
The sensitivity of the A/D is as follows:  
With reference filter voltage of V-filt = 100 ohm the voltage range is +/- 2.47 V,  
max counts over this range are –Vref = –6,100,300 to +Vref = 6,102,081.   
This gives S(a/d) = 4.94 / 12,202,381 = 0.405 x 10**-6 V/count = 0.405 microV/count, or: 
 
S(a/d) = 0.405 µV/count 
 
Note: A/D reaches full 24-bit range (i.e. -8388608 to 8388607) @ overvoltage of +/- 3.3 V.  However, the 
response in this overvoltage range is roughly nonlinear. 
Note2: If V-filt = 10 ohm the voltage range is +/- 2.50 V ! S(a/d) = 0.410 microV/count. 
_______________ 
 
 
TOTAL SYSTEM RESPONSE INFO: 
Pre-amp gain settings for sensor/channel on all ABALONES OBS deployments are: 
gain(DPG)    = 64 
gain(TC-OBS)  = 1 
 
Total system response then becomes:   S(total) = S(a/d)/[S(sensor)*gain] 
 
ABALONES Generalized System Response: 
 
S(DPG)  = 55.48      mPa/count  --> 55.48 * 10**-3   Pa/count 
S(TC-OBS)  = 0.540   (nm/s)/count  --> 5.400 * 10**-10 (m/s)/count 
________________ 
 
DPG pressure response     =  0.867       mPa/count (500 sec to ~30+ Hz) 
Trillium-Comp-OBS Velocity response  =  0.540   (nm/s)/count (120 sec to 100 Hz) 
 
 


