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With over 17 years of experience in the field we have become an expert in 
instrumentation, seismic station installation, and monitoring. QuakeLogic engineers will 

define with you the best solution and provide a quality service to ensure optimum 
performance of your monitoring systems. 

 

HOW TO CONVERT ADC COUNTS TO PHYSTICAL UNITS? 
	
This	technical	note	explains	how	to	convert	the	analog-to-digital	converter	(ADC)	counts	of	
data	logger	(digitizer)	to	engineering	(i.e.,	physical)	units.		
	
Here	is	an	example:	24-bit	data	logger	with	40	Volt	peak-to-peak,	and	+/-	4g	accelerometer.	
The	full-scale	range	is	equal	to	224	(16,777,216	counts).	
	

	
	
	

	
	
	
	
	

	
	
	

Figure	1.	Example	illustration	for	a	typical	24-bit	data	logger	with	+/-	20	volt	and	+/-	4g	sensor.	
	

	
To	start,	you	need	to	collect	the	following	information:	
	

• Full	scale	range	of	the	data	logger,	which	is	+/-	8,388,608	counts	for	a	24	bits	
instrument	
	

• Full	scale	voltage	range	of	the	data	logger	channels,	which	can	be	+/-2.5	Volt,	+/-5	
Volt,	+/-20	Volt,	etc.	

	
• Sensor	range,	such	as	1	g,	2	g,	or	4	g	(the	most	common	for	strong-motion	

measurements	is	2	g	or	4	g	sensor).			
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You	will	need	to	know	how	your	sensors	are	configured	as	well	as	the	full-scale	setting	of	
your	ADC	channels.	The	formula	for	conversion	factor	is	as	follows:	
	
	

Conversion	of	channel	data	=	COUNTS	/	8,388,608	x	Full-scale	/	Sensitivity							 (1)	
	
	
The	sensitivity	of	the	sensor	is	defined	as	the	input	parameter	change	required	to	produce	
a	standardized	output	change.	It	is	formulated	as:	

	
Sensitivity	=	Full-scale	/	Sensor-range	 	 	 	 (2)	

	
	
For	accelerometers,	the	value	of	Sensitivity	indicates	the	volts	produced	per	g.	For	example,	
a	+/-2.5V	2	g	sensor	would	have	a	sensitivity	of	1.25	V/g,	and	a	+/-	20	V	4	g	sensor	would	
have	a	sensitivity	of	5	V/g.		
	
	

EXAMPLE	CALCULATION	
	
Data	logger:	24	bit	instrument	
	
Sensor:	+/-4g	accelerometer	
	
Full-scale:	20	V	
	
	

Conversion	of	channel	data	=	COUNTS	/	8,388,608	x	20	/	Sensitivity	
	

Sensitivity	=	20	V	/	4	g	=	5	V/g	
	

Conversion	of	channel	data	=	COUNTS	/	8,388,608	x	20	/	5	
	

1	g	=	2.097152e6	COUNTS	
	

1	cm/s2	=	2.1377696e3	COUNTS	
	

OR		
	

1	COUNT	=	4.677772572e-4	cm/	s2	
	

1	COUNT	=	4.768323853e-7	g	


