
To process low-level ultrasound or ra-
dio-range pulses, you need a signal-con-

ditioning amplifier followed by a pulse de-
modulator to translate the signals to dc
pulses. Traditionally, you would use a
diode-demodulator configuration (for ex-
ample, the circuit in Figure 1a) with one
stage of a single-supply op amp. The cir-
cuit in Figure 1b does the same job but
uses a voltage comparator instead of a
diode demodulator. The key to the method
is choosing a threshold voltage (V

TH
) on

the negative comparator input that is
slightly higher than the dc level of the am-
plifier output, which is equal to or close to
V

CC
/2. The R

4
-to-R

6
resistive divider deter-

mines the difference between the op-amp
bias and the threshold voltage. This
difference, calculated to yield an ac-
ceptable signal-to-noise voltage, is
V

CC
R

5
/(R

4
+R

5
+R

6
).

Or, assuming R
4
=R

5
+R

6
, the difference

is V
CC

R
5
/2R

4
. R

3
and C

2
make up a lowpass

filter. This pulse demodulator has some
advantages: First, its sensitivity is higher
than that of a diode demodulator. A 25-
mV, 40-kHz, 1-msec input pulse produces
a 0.1V output pulse in Figure 1a’s circuit,
and a 2V output pulse in Figure 1b’s cir-
cuit. Second, it’s convenient and econom-
ical to use one more stage of the dual or
quad op amp instead of adding discrete
components. (DI #2273).
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The passive, diode-based approach to pulse demodulation (a) provides a lower sensitivity than the
active approach (b).

Voltage comparator forms pulse demodulator
Abel Raynus, Armatron International, Melrose, MA
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Watchdog-reset catcher aids
embedded-system debugging
Scott Newell, PCSI, Fort Smith, AR

Asimple “junk-box” circuit uses a
4013 CMOS flip-flop and a handful of

passive components to determine wheth-
er random resets are the result of a blown

stack or the result of the watchdog-reset
circuit tripping (Figure 1). You can also
use this circuit to “grab”and hold other log-
ic level edges like memory or I/O accesses.

A logic-level rising edge at the clock in-
put (Pin 3) of the 4013 clocks the flip-flop.
Because the circuit holds the data input
(Pin 5) high, the Q output (Pin 1) goes
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high, which turns on the
LED. Once the LED is on,
the circuit ignores any fur-
ther changes at the input.

R
1

and C
1

are the power-
up reset for the flip-flop. At
power-up, C

1
discharges,

which holds the reset input
(Pin 4) of the 4013 high,
clears the Q output of the
4013, and turns off the
LED. C

1
charges up to the

supply voltage through R
1
,

taking the R input (Pin 4)
low to deassert the 4013 re-
set time. D

1
discharges C

1

quickly on power-
down. S

1
is an op-

tional reset switch. C
2

is a
power-supply bypass ca-
pacitor. Don’t forget to
ground all unused inputs
on the 4013. To reset the
circuit, either momentarily
close S

1
or temporarily dis-

connect power.
You can solder all the

parts onto a BNC, which makes
it easy to connect a scope probe
directly to the watchdog-reset
catcher. You can use a clip lead
for the power line and easily
steal power from the device un-
der test. You can then connect
the output of the embedded
system’s watchdog-reset circuit
through the scope probe to the
clock input of the 4013.

None of the part values are
critical, and many types of flip-
flops can substitute for the
4013. A faster flip-flop may be
necessary to watch fast signals.
Adding an inverter to the input
would allow you to catch falling
edges, such as active-low reset
signals. (DI #2293)
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NOTES:
LED=HIGH-EFFICIENCY RED LED.
D1=IN4001 OR ANY OTHER SMALL-SIGNAL DIODE.
S1=OPTIONAL MOMENTARY PUSHBUTTON SWITCH.
TIE UNUSED INPUTS TO GROUND. 
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A 4013 CMOS flip-flop and a handful of passive components monitor the
activity of an embedded system’s watchdog reset.

Easily display bit-map images
on small-graphic LCDs
Todd Fitzsimmons, Densitron Corp, Santa Fe Springs, CA

Combining a high-level language,
such as Microsoft Windows, with

low-level assembly code or C++ code al-
lows you to display perfect bit-map pic-
tures on your small-graphic LCD screen.
You can use Microsoft Paint or any oth-
er bit-map-generating program to define
and edit the picture. Unlike segmented
and alphanumeric LCDs, small-graphic
LCDs are fully graphical and can display
logos, graphs, or any other image in ad-
dition to numbers and characters. The
main hurdle to upgrading to this type of
display is the software necessary to dis-
play the bit-map pictures.

To create your bit maps, you can use any

available bit-map program, such as Mi-
crosoft Paint. After opening this program,
select the Attribute menu. At the prompt,
you enter the LCD size you are using and
then choose the monochrome-bit-map op-
tion. You can now close the Attribute win-
dow and start drawing, typing, or pasting
the images you want. After saving the pic-
tures, you need to attach the bit maps to the
end of your assembled or compiled pro-
gram in order of their intended use. You
can attach them using the COPY/B com-
mand in DOS, which differs from the reg-
ular COPY command by copying directly
as a binary format without adding a byte of
data at the end.

To use these attached bit maps, you need
a subroutine in your program, such as the
8051 assembly code in Listing 1, which can
pull the data out of the lower memory and
send it to the display. (You can download
this listing from EDN’s Web site, www.
ednmag.com. At the registered-user area,
go into the Software Center to download
the file from DI-SIG, #2295.) This code
clocks in bit maps to the SED1330 con-
troller chip on a 2403320-pixel display. If
your display doesn’t use the SED1330 chip,
you can still use this code with modifica-
tions to the WRCMD and WRDATA sub-
routines and possibly some alterations on
the direction you clock in the data. The di-
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