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Figure 10.92. Perfect n-pulse generator. All logic is LVC family, running from +5V, unless shown otherwise.

10.6.3 An n-pulse generator

The n-pulse generator is a useful little test instrument. It
generates a burst of n output pulses following an input trig-
ger signal (or you can push a button), with a set of se-
lectable pulse repetition rates. Figure 10.92 shows the cir-
cuit.3? The "HC190s are decade up/down counters (here
wired to count down), clocked continuously by a selected
power-of-10 subdivision of the fixed 10 MHz crystal oscil-
lator, but disabled by having both the ALD' (asynchronous
load) inputs asserted and the EN’ (count enable) inputs dis-
asserted. When a trigger pulse comes along, the first flip-
flop enables the counter, and the second flip-flop synchro-
nizes counting following the next rising edge of the clock.

JUR B

Pulses (during clock LOW) are passed by the AND gate un-
til the counter reaches zero, at which state the RCO” out-
put®! is latched for one clock, and both flip-flops are reset;
this parallel-loads the counter back to n—1 from the BCD
switches, disables counting, and readies the circuit for an-
other trigger.*> Note that the use of pulldown resistors in
this circuit means that true (rather than complemented)
BCD switches must be used. Note also that the manual
trigger input must be debounced, as shown, since it clocks
a flip-flop. That is not necessary for the continuous/n-pulse
switch, which simply enables a continuous stream of out-
put pulses.

The output stage delivers two pairs of true/complement
signals: the XORs generate complementary logic signals
with equal delay; the paralleled "LVC2G04 inverters give

%0 Challenge for the reader: what is so “perfect’” about the figure?

81 Indicating a ripple-through “terminal count,” which for a down-counter
(as here) is the 4-digit state 0000. A peculiarity of the *190 is that RCO’

is enabled only during clock Low.

%2 Because of the RCO' Iatch, the output pulse train has n+1 pulses (rather

than ), so you have to set the switches to one fewer than you want.

Omitting that latch, however, would trade this mumerical embarrass-

ment for a logical one, namely the generation of a terminal output runt
pulse. Challenge yourself by figuring out why. However, further re-
moving the 1G04 clock inversion would eliminate the output runt, pro-

ducing instead a much-shoriened reload pulse, while retaining the n+1
counting “feature.” There's nothing wrong, really, with a reload pulse
whose width is determined only by logic propagation delays —it’s just
a bit, well, ugly; by contrast, the latched RCO' for asynchronous reset—

reload is neat and clean (and easy to see on a "scope).

83 Readers interested in constructing this circuit should consider, as an al-
ternative to the "190 (or "192) counters, the elegant "HC4059 4-decade
loadable down-counter, which replaces four chips with one. If, how-
ever, hexadecimal counting is to your taste (perhaps you have 16 fin-

gers?), use the "THC191 (binary) alternative.

normal rail-to-rail logic swings, settable from +1.7-5.5V
via an external de supply input. We used two inverters in
parallel to increase drive capability (the paralleled inverter
sections can sink or source 32mA, staying within 0.5V of
the rails, for V, =3 V); the 39 Q resistors, in combination
with the ~10€Q inverter-stage output impedance, provide
series termination for 50 Q cable.

‘We added the boxed driver pair for serious driver tasks.
It uses a hefty “MOSFET driver” chip, intended for rapid
switching of highly capacitive MOSFET gate inputs. This
particular specimen can sink or source up to 8 A, with a
better-than-average switching time of ~10ns; it is nonin-
verting, and accepts standard 5 V logic swings. The outputs
are series terminated, with non-inductive 5082 2 W resis-
tors.®
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