
SPECIFICATIONS

Size (VA-1)........................1.75" by 3.75"     (VA-2)..............1.75" by 5.25"

Weight (VA-1)....................1 ounce              (VA-2).............. 2 ounces 

Voltage output range.........0 to 5 volts DC

Voltage input range...........adjustable:    0 to 1 millivolt     through     0 to 5 volts DC       (0 to 100 millivolt typical)       

Differential input range......adjustable:   +1 to -1 millivolt    through    +5 to -5 volts DC       (+1 to -1 volt typical)

Power requirements..........18 to 24 volts DC (50 milliamp)

TECHNICAL SUPPORT

Technical support for our products is available by calling (937) 349-6000. If a technical adviser is not available, please 
leave your name, phone number and a time that you can be reached. Your call will be returned within 24 hours. 

CONNECTION DIAGRAM

NOTE: If a zero voltage output is desired with the inputs floating (left disconnected), install a 50K ohm resistor across 
the VA-1 input. This will however, greatly reduce the input impedance and may slightly load your signal source. 

Terminals (3 ) and (4) are not used unless the input signal is differential.
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Trimmer

 
(1) Power Input (+)    
(2) Power Input (-) 
(3) ADC-16 Reference (+) (for differential inputs only)
(4) ADC-16 Reference (-) (connected to terminal (6))
(5) Amplifier Output (+)
(6) ADC-16 Reference (-)
(7) Signal In (+)
(8) Signal In (-) (ground referenced)

(USE CAUTION, REVERSED POLARITY
                MAY CAUSE DAMAGE)

 (18 to 24 Volts DC, 50 ma)*

  GAIN
ADJUST

*Use PS-12VDC-500 power supply (unregulated)
The power souce must be completely isolated.
Do not use the VA-1 power source to power the 
ADC-16 or any other device.
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There are several options available when selecting the desired input range and gain sensitivity. Both J1 and J2 may be 
removed and replaced with resistances of various values to decrease gain sensitivity and/or to place upper and lower 
limits on the gain adjustment. The trimpot may be completely removed and replaced with a fixed value resistance to 
prevent any changes to the gain or to prevent minor changes in gain as a result of vibration or temperature changes. A 
low temperature coefficient resister may be desired if maximum accuracy is required when the VA-1 is operated in 
changing temperature environments.

In the event that the input voltage range is greater than 0 to 400 millivolts, it will be necessary to remove one of the two 
jumpers and replacing with a series resistance of the needed value (3K or greater, up to 50K). One of the jumpers may 
be completely removed (disconnecting the 5K trimpot) if a gain of 1 is desired. For input voltage ranges below 0 to 200 
millivolts, you may wish to replace the 5K trimpot with a 1K or 500 ohm trimpot and adding a series resistance to 
decrease gain sensitivity. This will allow you to fine tune the gain with greater precision (see gain resistance charts on the 
following pages).

INPUT NOISE

Input noise will become more of a problem the lower the input range (at the 0 to 5 millivolt input range, noise will be quite 
apparent). When the input to the VA-1 or VA-2 is left disconnected, the output voltage will fluctuate as a result of 
this noise and usually will generate a negative output signal as a result of insufficient input bias current. If a zero voltage 
output is desired with the inputs floating (left disconnected), install a 50K ohm resistor across the VA-1 input. This will 
however, greatly reduce the input impedance and may slightly load your signal source. Input noise is generated by a 
variety of sources such as radio signals, light fixtures, electric motors, lightning, etc. Most input noise is easily eliminated 
by installing the VA-1 or VA-2 in a metal enclosure and using shielded cable on the input connections (the shield should 
not be connected at the source and should be connected to an earth ground at the VA-1). The shield should be also 
connected to the metal enclosure and the ADC-16 REF (-)). A 1 mf or 10 mf filter capacitor may be installed across the 
VA-1 input to help reduce fluctuations caused by noise. The filter capacitor may be removed if faster response times are 
required for the analog input. 

IMPORTANT: When calibrating the VA-1 or VA-2, it is important that you remain clear of any device which may produce 
noise (such as fluorescent lamps, motors, transformers, power supplies, soldering apparatus, etc.). 

INPUT IMPEDANCE

The input impedance of the VA-1 and VA-2 amplifiers is approximately 1 trillion ohms with the filter capacitors and the 10 
megohm input resistor shunt removed. The amplifiers require only  a 5 nA input current and have high common-mode 
rejection (115db at G=1,000). 

A variety of input configurations are possible. The (V-) input to the amplifier is normally connected to REF (-) which is also 
connected to the ADC-16 or ADC-4 power ground and to the RS-232 signal ground. On a desk-top PC, the 
RS-232 signal ground is also connected to an electrical system ground (and earth ground) through the third prong on the 
computer's electrical cord. The (V-) input to the amplifier may be removed from ground if desired (although a 100K 
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POWER SUPPLY REQUIREMENTS

The power supply used to power the VA-1 or VA-2 must be isolated from the ADC-16. We recommend a seperate 
isolated power source for use with the VA-1 to prevent voltage offsets and to reduce possible noise sources to the op 
amps. A wall type transformer supply is available for the VA-1 and VA-2 (specify PS-12VDC-500 when ordering). Note:   
The PS-12VDC-500 is an unregulated supply and provides a voltage output of approximately 18 volts DC under a 50 
milliamp load. Voltage regulators on the VA-1 or VA-2 convert this voltage to a regulated + and - 8 volts DC.  

ADJUSTMENTS

NOTE: Two  .01 mf filter capacitors are installed at the amplifier inputs to filter out input noise. These filter capacitors 
may be removed to provide a faster response time for the input.

GAIN: (voltage amplification level)...Using a digital multimeter (set to the 10 volt DC range), measure the voltage across 
the reference (-) and (+) at the RCT-8  (connected to the ADC-16). Make a note of this voltage to within 10 millivolts (it 
should be about 5 volts). Now connect the digital multimeter to the voltage output on the VA-1 or VA-2. Apply the full 
scale input voltage to the the VA-1 or VA-2 input. A test voltage may be generated using the circuit shown in figure A. 
Adjust the gain trimpot so that the digital multimeter equals the voltage that you previously measured across reference 
(-) and (+). The VA-1 is now adjusted for this input voltage range. EXAMPLE: If a 0 to 100 millivolt input range is 
desired, apply 100 millivolts to the input and adjust the output to equal the ADC-16 reference voltage. The 8 bit ADC-16 
will display the analog information equal to 100 millivolts divided into 256 increments (0 millivolts = 0, 50 millivolts = 128, 
100 millivolts = 255, etc.).
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CH 1 GAIN

(1) Power Input (+)    
(2) Power Input (-) 
(3) Channel 2 Reference  (+)
(4) Channel 2 Reference (-) (ground referenced)
(5) Channel 2 Signal Output (+)
(6) Channel 2 Signal Output (-) (ground referenced)
(7) Channel 2 Signal Input (+) 
(8) Channel 2 Signal Input (-) (ground referenced)

 (18 to 24 Volts DC, 100 ma)

VA-2 CONNECTION DIAGRAM 

CH 2 GAIN

J4

J1 J2

J3

 
(9) Channel 1 Reference  (+)
(10) Channel 1 Reference (-) (ground referenced)
(11) Channel 1 Signal Output (+)
(12) Channel 1 Signal Output (-) (ground referenced)
(13) Channel 1 Signal Input (+) 
(14) Channel 1 Signal Input (-) (ground referenced)

(+)

(-)

9 Volt DC Battery

100K to 300K Resistor

10K Trimpot

FIGURE A

(+)

(-)

TEST SIGNAL to VA-1 input
(0 to 250 mv typical)



(or lower) resistor connected to ground at both (+) and (-) inputs may be necessary to reduce input noise to the 
amplifier and to provide the needed input bias current). The data sheets on the following pages show a number of 
possible input configurations. 

USE OF THERMOCOUPLES

Most types of themocouples may be connected directly to the VA-1 input.  Type K  thermocouples will reverse polarity at 
approximately room temperature so it will be necessary to configure the VA-1 for differential input to read temperatures 
which produce a negative voltage. Adjust the amplifier gain to allow for the desired temperature range.
NOTE: The VA-1 is a linear amplifier. Since the output from a thermocouple is not linear, it will be necessary to provide 
the proper calculations in your software to compensate for the difference.

DIFFERENTIAL SIGNAL INPUTS

The VA-1 will accept most types of differential input signals from various instruments, load cells, transducers, etc.

To configure the VA-1 for differential signals, all that is necessary is to connect the REF (+) (terminal (3) on the VA-1)  to 
the REF(+) output on the ADC-16 or ADC-4. The connection of terminal (3) will create a 2.5 volt offset at the output to 
allow the negative side of the differential signal to be passed on to the 0 to 5 volt input to the ADC-16 or ADC-4. It will 
not be necessary to connect terminal (4) to the ADC-16 if the REF (-) terminal (6) is already connected to the REF (-) 
ground on the ADC-16 or ADC-4.  Adjust the gain on the VA-1 for the desired input voltage range. EXAMPLE: With the 
VA-1 adjusted for a -1 volt to +1 volt input range the VA-1 ouput will be 0 volts with the input at -1 volt, 2.5 volts with the 
input at 0 volts and 5 volts with the input at +1 volt.
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