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rising edge of the clock pulse
— but as the next clock pulse
comes along the previous out-
put is de-activated. The
latches in the quad RS-latch
type 4043 enable the outputs
to stay active. IC2 stops count-
ing at Q4 due to IC1b which
removes the clock enable sig-
nal on pin 13 via IC1a. To
enable the 4017 to continue
counting and hence turn off
the outputs, S1 has to be
closed, thus restoring the
clock enable on pin 13.
Counter outputs Q5 to Q8 are
connected to the reset inputs
of the latches, so as IC2 incre-
ments, the latches are reset in
the opposite sequence.

The count is finally halted
at Q9 by IC1c, which again
removes the clock enable sig-
nal. Weak pull-up resistors
(R4-R7) are used on the latch
‘reset’ inputs to prevent unde-
fined start conditions.
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G. Kleine
A symmetrical ±5 V power supply is often needed for small,
battery-operated operational amplifier projects and analogue
circuits. An IC that can easily be used for this purpose is the
National Semiconductor LM 2685. It contains a switched-
capacitor voltage doubler followed by a 5-V regulator. A voltage
inverter integrated into the same IC, which also uses the
switched-capacitor technique, runs from this output voltage.
The external circuitry is limited to two pump capacitors and
three electrolytic storage capacitors.
The IC can work with an input voltage between +2.85 V and
+6.5 V, which makes it well suited for battery-operated equip-
ment. The input voltage is first applied to a voltage doubler
operating at 130 kHz. The external capacitor for this is con-
nected to pins 13 and 14. The output voltage of this doubler is
filtered by capacitor C3, which is connected to pin 12. If the
input voltage lies between +5.4 and +6.5 V, the voltage dou-
bler switches off and passes the input voltage directly through
to the following +5-V low-dropout regulator, which can deliver
up to 50 mA. C4 is used as the output filter capacitor.
All that is necessary to generate the –5-V output voltage is to
invert the +5-V voltage. This is done by a clocked power-MOS
circuit that first charges capacitor C2, which is connected
between pins 8 and 9, and then reverses its polarity. This
chopped voltage must be filtered by C5 at the output. The
unregulated –5 V output can supply up to 15 mA.
The LM 2865 voltage converter IC also has a chip-enable input
(CE) and two control inputs, SDP (shut down positive) and
SDN (shut down negative). If CE is set Low, the entire IC is
switched off (shut down), and its current consumption drops to
typically 6 µA. The CE input can thus be used to switch the

connected circuit on or off, without having to disconnect the
battery.
The SDP and SDN inputs can be used to switch the VPSW and
VNSW outputs, respectively. These two pins are connected to
the voltage outputs via two low-resistance CMOS switches.
This allows the negative output to be separately switched off,
whereby the voltage inverter is also switched off. Switching
off with SDP not only opens the output switch but also stops the
oscillator.  There is thus no longer any input voltage for the
–5 V inverter, so the –5 V output also drops out. The SDP and
SDN inputs are set Low (< 0.8 V) for normal operation and
High (>2.4 V) for switching off the associated voltage(s).
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The positive output of the LM 2865 is short-circuit proof. How-
ever, a short circuit between the positive and negative out-
puts must always be avoided. The IC is protected against ther-
mal destruction by an overtemperature monitor. It switches
off automatically at a chip temperature of around 150 oC.

The full type number of the IC is LM 2685MTC. It comes in a
TSSOP14 SMD package. National Semiconductor can be found
on the Internet under www.national.com.
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W. van Ooijen
JAL stands for ‘Just Another Language’, and it is a program-
ming language similar to Pascal for the PIC 16C84, PIC 16F84,
Scenix SX18 and Scenix SX28. The author is not a fan of C. He
found it easier to write his own programming language, which
meets his needs and preferences, and which in addition bet-
ter matches the features (or lack thereof) of the microproces-
sors in question. You can read more about this language in the
summary and examples in the on-line manual. There is also a
FAQ section. Anyone who does not have experience working
with a compiler for the PIC family will find good advice under
‘16x84 assignments’. You can find all of this, as well as com-
pilers for DOS, Windows and Linux (all gratis), at the Internet
site www.xs4all.nl/~wf/wouter/pic/jal/.
A small sample program that causes a LED to blink gives an
impression of the language:

[1] — flash a LED on pin A0
[2] include 16f84_10 
[3] include jlib 
[4] pin_a0_direction = output
[5] forever loop
[6] pin_a0 = on
[7] delay_1s
[8] pin_a0 = off
[9] delay_1s
[10] end loop

The line numbers are not necessary; they have only been
added for reference. In addition, there are a number of libraries
available with routines such as pic I/O, delays, i2c, asych, ran-
dom, hd44780 (LC display), I/O extensions, math and so on.
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JAL for the PIC84018

B. Kainka
Using a Power-FET it is possible to build a very simple touch
dimmer for low voltage lamps. Two drawing pins are used
here as the touch contacts. The electrical resistance of your
skin is in the order of 100 kΩ to 1 MΩ. The circuit operates as
an integrator with a capacitor in its negative feedback path.
This configuration gives a relatively linear control character-
istic. Once you have selected a brightness level, it will be
maintained for hours if you use a low leakage (foil) capacitor.
Another feature of this circuit is that the harder you press on
the contacts, the quicker the lamp brightness changes. 
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Simple Touch Pad Dimmer 019




