








R5  PEEKING INSIDE THE CASE you find the author’s neatly
assembled perfboard circuit. Author used point-to-point
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capacitor and a resistor. That is done with the U2-e circuit. If
the output of that circuit is fed to the blanking input of the
display drivers, it dims the display somewhat to give us a
medium display brightness. By adding a diode and resistor,
the duty-cycle of the oscillator can be made controllable, and,
depending upon which direction the diode faces. the duty-
cycle can be mostly high or mostly low. For a dim display
(Low), we want the pulses to be mostly low, which keeps the
display turned off more than it is turned on. Note that we’re
not particularly interested in the oscillator’s frequency, as
long as it is sufficiently high to avoid flickering the display;
we need to vary the duty-cycle to control the brightness.

The value of resistor R25 can be changed to whatever gives
you the desired low illumination level. Reducing the value
dims the display even more. It would even be possible to
replace R24 with a photosensitive resistor mounted on the
front panel to make a display that automatically adjusts to
ambient lighting. Just eliminate the switch and permanently
connect the cathode of D3 to ground. If the dark resistance of
the photo resistor is too high, the oscillator frequency may
drop top low and cause a flickering display, so you’ll have to
experiment a bit. If you replace R25 with the photoresistor
(instead of R24), the dimming action will be in reverse
because its resistance decreases with an increase in light.

When the input to the oscillator is grounded by the switch,
the output goes high, which turns the displays on to their
brightest for the HIGH setting. Since the 4511 display drivers
have a maximum safe-current capacity of 25-mA-per-seg-
ment, 150-ohm limiting resistors are used to limit the current
in each segment to about 23 mA with a S-volt DC supply. The
decimal point is driven directly from the supply, instead of
from the decoder/drivers, so a 620-ohm resistor is used to
limit the brightness to a suitable compromise between the
Low and HIGH settings. Figure 3 compares the outputs from
U2-¢ for the three brightness settings.

Power-Supply Details

The 7805 voltage regulator is used primarily for circuit
protection and to stabilize the master oscillator frequency.
The typical + 12-volt system in most cars generates about

wiring; however, you could use the wire-wrap technique.
Approximate iocation of parts on your layout to take
ué advantage of author’s successtul planning.
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us 13.8-volts, which is safe for the CMOS IC’s in this
circuit, but a voltage spike of only a couple volts would
exceed their safe ratings. Additionally, changes in the
power-supply voltage affect the oscillator frequency,
which must be kept stable for accurate rpm readings.
The circuit draws about 200 mA with the displays at
full brightness, so the 7805 voltage regulator will get
moderately warm. The voltage regulator, U7, will re-
main well within its safe limits as long as it’s properly

st heat-sinked.

Construction

Digi-Tach is built on a 2% X 2%-inch perfboard, which
fits into an aluminum box that measures about 3% X 3% X 2
inches. Power, ground, and the ignition pickup wire come in
through a 3-wire cable in the back. The voltage regulator, U7,
is mounted in the left, rear corner of the box, which acts as a
heatsink for it. The LCD’s and dimmer switch, Sl, are
mounted up front.

Use sockets for all the IC’s except U7. Mount the decoder/
drivers near the two displays. The other IC’s can be installed
where convenient since the layout isn’t critical.

The prototype was hand-wired with the help of Bishop
Graphics E-Z Circuit, which is a stick-on type of instant
printed-circuit pattern. The author prefers to use just the dual-
in-line pattern to hold the IC sockets in place, then use wire-
wrapping wire to interconnect the pads and parts. We don’t
wirewrap with the wire—we solder it. (The part number for
the DIP pattern is EZ1206.) Route your wires directly be-
tween the two points they solder to instead of cabling them all
together. That rat’s nest method doesn’t look as pretty, but it
is easier to troubleshoot and usually results in less noise being
coupled between wires.

No doubt you’ve noticed the vertical sockets used to hold
the displays in place (see photo). They’re amazingly conve-
nient since they eliminate the need for a second board to
mount the displays on. That way, the whole circuit is built as
one modular piece. Check the parts list for the part number
and source for those. We also used the EZ Circuit pattern to
hold the sockets in place. Be careful when wiring the sock-
ets—it is especially easy to get “‘turned around™ and misi-
dentify the pins since they make a 90 degree bend. The
displays have ten pins, so each socket will have four unused
pins, one at each corner, which can be conveniently used for
tie-points.

Small-gauge wire will handle the power, ground, and
interconnections for the complete circuit except for the power
and ground leads for U4 and US. Run a separate 20-gauge
wire from the S-volt output of U7 to the supply pins of the
display drivers, and a separate ground lead, too. If any of the
other IC’s tie into those leads, the current surges that occur as








