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a. The NE5230 as a Remote Transducer Transconductance b. The Same Type of Circuit as Figure 5a, but for Sourcing 
Amp With 4 -  20mA Current Transmission Output Capability Current to the Load

Figure 5

with exception of a resistor across the input 
and line ground to convert the current back to 
voltage. Again, the current sensing resistor 
will set up the transconductance and the part 
will receive power from the line.

TEMPERATURE TRANSDUCER
A variation on the previous circuit makes use 
of the supply current control pin. The voltage 
present at this pin is proportional to absolute 
temperature (PTAT) because it is produced 
by the amplifier bias current through an inter
nal resistor divider in a PTAT cell. If the 
control pin is connected to the input pin, the 
NE5230 itself can be used as a temperature 
transducer. If the center tap of a resistive pot 
is connected to the control pin with one side 
to ground and the other to the inverting input, 
the voltage can be changed to give different 
temperature versus output current conditions 
(see Figure 6). For additional control, the 
output current is still proportional to the input 
voltage differential divided by the current 
sense resistor.

When using the NE5230 as a temperature 
transducer, the thermal considerations in the 
previous section must be kept in mind.

TC13521S
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Figure 6. NE5230 Remote Temperature Transducer Utilizing 4 -20m A  Current 
Transmission. This Application Shows the use of the Accessibility of the PTAT 

Cell in the Device to Make the Part, Itself, a Transducer
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HALF-WAVE RECTIFIER WITH 
RAIL-TO-GROUND OUTPUT 
SWING
Since the NE5230 input common-mode range 
includes both positive and negative supply 
rails and the output can also swing to either 
supply, achieving half-wave rectifier functions 
in either direction becomes a simple task. All 
that is needed are two external resistors; 
there is no need for diodes or matched 
resistors. Moreover, it can have either posi
tive- or negative-going outputs, depending on 
the way the bias is arranged. This can be 
seen in Figure 7. Circuit (a) is biased to 
ground, while circuit (b) is biased to the 
positive supply. This rather unusual biasing 
does not cause any problems with the 
NE5230 because of the unique internal satu
ration detectors incorporated into the part to 
keep the PNP and NPN output transistors out 
of "hard" saturation. It is therefore relatively 
quick to recover from a saturated output 
condition. Furthermore, the device does not 
have parasitic current draw when the output 
is biased to either rail. This makes it possible 
to bias the NE5230 into "saturation" and 
obtain half-wave rectification with good re
covery. The simplicity of biasing and the rail- 
to-ground half-sine wave swing are unique to

this device. The circuit gain can be changed 
by the standard op amp gain equations for an 
inverting configuration.

It can be seen in these configurations that the 
op amp cannot respond to one-half of the 
incoming waveform. It cannot respond be
cause the waveform forces the amplifier to 
swing the output beyond either ground or the 
positive supply rail, depending on the biasing, 
and, also, the output cannot disengage during 
this half cycle. During the other half cycle, 
however, the amplifier achieves a half-wave 
that can have a peak equal to the total supply 
voltage. The photographs in Figure 8 show 
the effect of the different biasing schemes, as 
well as the wide bandwidth (it works over the 
full audio range), that the NE5230 can 
achieve in this configuration.

By adding another NE5230 in an inverting 
summer configuration at the output of the 
half-wave rectifier, a full-wave can be real
ized. The values for the input and feedback 
resistors must be chosen so that each peak 
will have equal amplitudes. A table for calcu
lating values is included in Figure 9. The 
summing network combines the input signal 
at the half-wave and adds it to double the 
half-wave's output, resulting in the full-wave. 
The output waveform can be referenced to

the supply or ground, depending on the half
wave configuration. Again, no diodes are 
needed to achieve the rectification.

This circuit could be used in conjunction with 
the remote transducer to convert a received 
AC output signal into a DC level at the full- 
wave output for meters or chart recorders 
that need DC levels.

CONCLUSION
The NE5230 is a versatile op amp in its own 
right. The part was designed to give low 
voltage and low power operation without the 
limitations of previously available amplifiers 
that had a multitude of problems. The previ
ous application examples are unique to this 
amplifier and save the user money by exclud
ing various passive components that would 
have been needed if not for the NE5230's 
special input and output stages.

The NE5230 has a combination of novel 
specifications which allows the designer to 
implement it easily into existing low-supply 
voltage designs and to enhance their perfor
mance. It also offers the engineer the free
dom to achieve greater amplifier system de
sign goals. The low input referenced noise 
voltage eases the restrictions on designs

a. Rail-to-Ground Output Swing Referenced to Ground

TC13540S

b. Negative-Going Output Referenced to Vcc 

Figure 7. Half-Wave Rectifier With Positive-Going Output Swings
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where S/N ratios are important. The wide full- 
power bandwidth and output load handling 
capability allow it to fit into portable audio 
applications. The truly ample open-loop gain

and low power consumption easily lend them
selves to the requirements of remote trans
ducer applications. The low, untrimmed typi
cal offset voltage and low offset currents help

to reduce errors in signal processing designs. 
The amplifier is well isolated from changes on 
the supply lines by its typical power supply 
rejection ratio of 105dB.

WF17870S WF17880S

500mVYDIV 200juS/DIV 
Biased to Ground

500mV/DIV 20yuS/DIV 
Biased to Ground

500mV/DIV 20pS/DIV 
Biased to Positive Rail

Figure 8. Performance Waveforms for the Circuits in Figure 7. Good Response is Shown at 1 
and 10kHz for Both Circuits Under Full Swing With a 2V Supply
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TC13551S

NOTES:
R2 = 2 R1 
R4 = R5 = R3
+ Vb will vary output reference.
For single supply operation VEE can be grounded on A2.

Figure 9. Adding an inverting Summer to the Input and Output of the Half-Wave Rectifier will Result in Full-Wave

REFERENCES
Johan H. Huijsing, "Multi-stage Amplifier with 
Capacitive Nesting for Frequency Compensa
tion," U.S. Patent Application Serial No. 
602.234, filed April 19, 1984.

Bob Blauschild, "Differential Amplifier with 
Rail-to-Rail Capability," U.S. Patent Applica
tion Serial No. 525.181, filed August 23,1983.

Operational Amplifiers — Characteristics and 
Applications, Robert G. Irvine, Prentice-Hall, 
Inc., Englewood Cliffs, NJ 07632, 1981.

Transducer Interface Handbook — A Guide 
to Analog Signal Conditioning, Edited by Dan
iel H. Sheingold, Analog Devices, Inc., Nor
wood, MA 02062, 1981.

June 11, 1987 4-133


