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High-voltage, high-frequency
amplifier drives piezoelectric

PVDF transducer

Enrique Vargas, Sergio Toral, Vicente Gonzélez, and Raul Gregor,
Universidad Catdlica Nuestra Sefiora de la Asuncion,

ltapia Antequera, Paraguay
Piezoelectric transducers find
N use in NDE (nondestructive-
evaluation) applications. The PVDF
(polyvinylidene-fluoride) transducer
has many advantages, including a wide
bandwidth and high sensitivity. These
transducers require high-voltage and
wide-bandwidth amplifiers. The basis
of the circuit in Figure 1 is an earlier
Design Idea (Reference 1). The op-
eration of the circuits is basically the
same, but this one can drive a 2.3-nF
capacitive load at frequencies as high
as 500 kHz.
In this circuit, an LM7171 op amp
from National Semiconductor (www.
national.com) replaces the LF411, also

- from National Semiconductor, of the
- earlier design. The LM 7171 op amp has
' a unity-gain bandwidth of 200 MHz.

To further improve the bandwidth,
this design’s mirror circuit uses lower-
value resistors to increase the current
in the transistors, thus increasing the
bias current and the power dissipa-
tion of Q, and Q,. To improve thermal
stability, this design adds resistors R
and R, and, to increase the current to
drive the transducer’s capacitive load,
this design adds a current driver to the
circuit’s output. V. and V are 15 and
~15V, respectively, and V,, and V,,_
are a maximum of 150 and — 150V, re-
spectively.2on
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Figure 1 This high-frequency, high-voltage amplifier can drive the capacitive load from a PVDF {polyvinylidene-fluoride)

piezoelectric transducer.
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Microcontroller detects pulses

Abel Raynus, Armatron International, Malden, MA

While recently designing an au-

romatic test station employing a

microcontroller, I faced a nonstandard
rask: Detect rhe presence or the ab-
sence of output pulses in the DUT (de-
vice under test). You might think this

task is easy to accomplish by connect-

ing an LED to the DUT output. The
blinking LED provides evidence of the
pulse’s presence. That approach would

work if that test were the only one -

you needed to perform. In this station,
however, the pulse test is just one of
more than a dozen tests and measure-
ments, The test station should display

the final result—pass or fail—only after
completing all the tests. So, it should
represent the result of each test in bina-

ry format—that s, yes for pass or no for

fail. This Design Idea describes a simple
way of solving this problem.

_ The pulses for detection enter the
IRQ (interrupt-request) pin of the
Freescale (www.freescale.com) MC-
68HRC908]K1 microcontroller (Fig-
ure 1). Each pulse period is 500 msec,
causing an external interrupt. At least
three interrupts should occur within 2
seconds. The program waits for 2 sec-
onds, and, if no external interrupts
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Figure 1 This 8-bit, low-end microcontroller detects putses from LEDs, yielding

a simple tester.

occur during that time, it declares that
the pulse test has failed. The red LED
on the PBI pin then switches on, and
the test stops. Otherwise, after three
interrupts, the program starts the next
test. To evaluate the pulse test sepa-
rately from the rest of the tests, this
demo program ends in an indefinite
loop instead of starting the next test.
When the green LED on the PBO pin
lights up, it indicates that the pulse
test has successfully completed. The
LEDs work with built-in current-limit-
ing resistors, such as W934GD5V and
W9341D5V devices from Kingbright
(www.kingbright.com).

This design uses the low-end, 8-bit
MC68HRC908]JK1 microcontroller
because of its low cost and ability to
have 10 8-bit ADC channels. You can
find Listing 1, the firmware-assembly
code for the device, at the Web ver-
sion of this Design Idea at www.edn.
com/080724dil. You calculate the
time delay for the oscillation frequen-
cy at approximately 4 MHz, which a
20-kQ) resistor and a 10-pF capacitor
determine. This approach is applicable
to any type of microcontroller because
it uses standard assembly instructions.
You need to recalculate the time delay
only in case of different oscillation fre-
quencies.



