RTA-500

RO

FEATURES

Single Supply Operation

Input Voltage Extends Below Ground
Output Swing to Ground

Adjustable Gain Ratio

* o6 o o

Vibration Resistant

APPLICATIONS

¢ AC Coupled Amplifier/Attenuator
& Vibration Sensors Signal Conditioning
& Microphone Signal Preamplifier
¢ DAC Signal Conditioning
¢ ADC Separation
DEscriPTION
The RTA-500 is the first single supply

adjustable amplifier module designed for
conditioning bipolar signals before a unipolar
ADC stage. It was designed to separate an
input signal from the ADC and to adjust its
value to maximize the ADC dynamic range
usage.

The input signal is separated via a capacitor
from the Op Amp input stage. The device

TYPICAL APPLICATION

B8 THINGS

works in a negative feedback loop thus the
output signal is inverted in comparison to the
input signal.

The RTA-500 can work as the signal amplifier
or as the attenuator. The gain is set by the
potentiometer.

The output signal swings over half of the
reference voltage from even 4mV below the
supply voltage to the GND.

This device is vibration resistant and does not
contain any piezoelectric materials thus it can
be used in a harsh environment.

Single supply AC coupled VREF VS VREF Vcc

preamplifier _[

VS 3.3V v+ RTA-500 v+ HC
VREF 3V VREF VREF

VIN +1.5V IN— ouT ADC

Ky VIV AGND AGND
VOUT 0-3V
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RTA-500

AssoLuTE Maximum RATINGS

ROBGTHINGS

Supply Voltage Vs.....ocoovveeeciiiiiiiiiiiieeeeee, 6V Input DC Voltage.......c.....cccnn.. -10V to “%2Vger
Ground Voltage GND...........ccceoeevivieeeeeeen, 0V Operating Temperature Range.......... 0to80°C
Input Voltage.......c..ccccveeennnenn. Depends on Gain  Storage Temperature Range........ -651t0 150 °C
Reference Voltage Vrer...ooooovveeennnneee. GND to Vs
OpPEeRATING CoONDITIONS
Symbol Parameter Value Unit
Vs Supply Voltage 2.71t05.5 \Y
Environment 0to 85 oC
Tew Temperature
ELECTR'CAL CHARACTER'ST'CS Tenv=25°C, UNLESS OTHERWISE NOTED.
Symbol Parameter Value Unit
Min. | Typ. | Max.
Input AC Voltage
Vs=+5V, Vew=0V, Vee=5V,| -7.8 7.8
KU=1
Input AC Voltage
Vir Vs=+5V, Veno=0V, Vger=5V,| -3 3 \Y
Ku=10
Input AC Voltage
Vs=+5V, VGN[):OV, VREF=5V, '51 51
Ku=0.1
Input AC Voltage
Vs=+3V, VGN[):OV, VREF=3V, '78 10
KU=1
Input AC Voltage
VIR Vs=+3v, VGND=OV, VREF=3V, '43 5 V
KU=1 0
Input AC Voltage
Vs=+3V, Veno=0V, Vre=3V,| -43 51
KU=0.1
Vou Output Swing High 4.936 | 4.996 \Y
Vs=+5V, R.=6kQ
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Symbol

Parameter

Value

Min.

Typ.

Max.

Unit

Output Swing High
Vs=+3V, R.=6kQ

2.938

VOL

Output Swing Low
Vs=+5V, R =6kQ,

15

Output Swing Low
Vs=+3V, R =6KkQ,

36

mV

Kv

Maximum Gain
Product

12

Minimum Gain
Product

0.1

V/V

B3dB

Bandwidth
Ky=0.25V/V

1-200k

Bandwidth
Ky=1V/V

1-200k

Bandwidth
Ky=10V/V

1-70k

Hz

Supply Current

Vs=+5V, Vrer=5V, Vin=0,

RL=6kQ

1.3

mA

Supply Current

Vs=+3V, Veer=3V, Vin=0,

R.=6kQ

1.1

mA

IOUT

Output Current
Vs=+5V, VREF=5V

128

mA

Z,

Input Impedance

20.8

21

21.2

kQ

ZREF

Reference Voltage
Input Impedance

93.1

94

94.9

kQ
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RTA-500

TvypricAL PERFORMANCE CHARACTERISTICS
Fig. 1 Gain, Phase vs Frequency, K,=0.1V/V, R.=6kQ, C.=10pF
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Fig. 2 Gain, Phase vs Frequency, Ky,=10V/V, R:=6kQ, C,=10pF
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RTA-500

PACKAGE ORDER INFORMATION

ROBGTHINGS

TOP VIEW

VREF
V+
GND
ouT

GND
NC
NC

OO0

OOC-)I-?)
=

Order Shipping Form
Number
RTA-500 Plastic Bag

APPLICATION INFORMATION

The RTA-500 is specified for a single supply
operation i.e. a 5V or 3.3V DC supply. The
input range includes negative voltage and the
output swings within millivolts of ground.

Setting up

To setup the module in an application change
the gain to the minimum (turn the
potentiometer clockwise).

K.

MAX MIN

Fig. 3 Potentiometer rotation change the gain
according to the rule
— clockwise: minimum gain
— anticlockwise: maximum gain

Connect the supply voltage and reference
voltage to the RTA-500. Connect the output to
the filter or directly to the ADC. If the module
and the ADC are powered from different
supplies connect the GND. Connect the input
signal to the IN port and increase the gain until

ROBOTHINGS™
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the output signal value covers the full ADC
range.

Be sure that the input signal will never exceed
the value of the test signal.

Input signal

The bipolar input of the RTA-500 allows to
connect the signal of the negative voltage
value.

The maximum amplitude value of the input
signal depends on the voltage gain Ky (see
Electrical Characteristics).

VIN,
GND >
VINIVIIN .......M..

Fig. 4 Input signal may change below the RTA-
500 negative supply voltage

Output signal

The output signal phase is 180 degree shifted
from the input signal in general. Phase vs
Frequency characteristics describe the signal
phase shift in the function of the gain.
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The output bias is equal to half of the
reference voltage.

VS asmsEsEmsEgEmmmns
VREF
VREF/2

GND

Fig. 5 Output voltage swing is constrained only
by the RTA-500 voltage supply and the GND

The output voltage is constrained by the RTA-
500 supply voltage. If the gain is set to high
the output signal will saturate a few milivolts
below supply voltage value. If necessary,
consider using Schottky diodes to protect
input of the next stage i.e the ADC.

Reference Voltage

The RTA-500 input reference voltage is
internally divided in order to obtain bias
output. The bias value is half of the reference
voltage value.

If the ADC reference voltage or any other
stable source is unavailable, it is possible to
connect the RTA-500 supply voltage or any
voltage source. Precautions must be taken to
avoid damage to the ADC due to the exceeded
ADC reference voltage by the RTA-500 output
signal.

VREF }-eeeeees
VREF/2

GND
Fig. 6 Output signal is biased with half of the

reference voltage
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Amplifier Circuit

R2 POT1

ROBOTHINGS — T _F+—

RTA-500
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VREF> — 11— 3+ V/
— R3 ~
+
o— R4 +| C3

Fig. 7 RTA-500 circuit diagram

TypicAL APPLICATION

VREF VS VREF Vcc
__|v+ RTA-500 v+ HC
VREF VREF
IN—] ouT ADC
sic) [—|AGND AGND

Fig. 8ETA-500 typical application with the ADC embedded inﬁe microcontroller

The RTA-500 amplifier can be connected to the embedded or standalone single supply ADC.
Figure 8, a typical application is presented.
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ROBGTHINGS

VS |RTA-500 Supply Voltage 3V 3V 5V 3V
VREF |Reference Voltage 3V 2.5V 2.5V 5V
Vce |ADC Supply Voltage 3V 3V 3V 5V
Min. 0.015v|0.015V] 0.015V |0.015V
VOUT Output Voltage Range Max. 2.938V]2.938V]4.996V"'14.996V
Output Voltage, no signal |IN=GND | 1.5V | 1.25V | 1.25V | 2.5V
Ky=0.25 200kHz
BW |Output Signal Bandwidth |Ky=1 200kHz
Ku=10 70kHz

1 Care must be taken. The RTA-500 output signal can exceed the ADC voltage supply. Consider using the ADC input

overvoltage protection circuit.
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RTA-500

MobuLe PAckAGE DESCRIPTION

19.24
15.24

1T @ X8
IO

e |4

JAY

RTA-500 DOrawing

Milimeters

+/- 0.05 [mm]

Units

Tolerance
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IMPORTANT NOTICE

Electronic components for scientific and research purposes; not constituting a separate device
without the additional components necessary for its proper operation.

Development modules are used for evaluation purposes, and the equipment they are used in are
not exempted from safety tests or certification.

The user declares that he or she has the skills and qualifications to operate the Development
Module safely.

The user is responsible for the proper use of the Development Module.

The information contained in the Development Module documentation is not covered by any
warranties.

The information contained in the Development Module documentation may be changed without
prior notice.

The Development Modules should not be used in any medical or life saving equipment or for
any military purposes.

If you do not understand any of these Terms or if you have any questions, contact us:
biuro@farstar.pl.
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