
neously!) receives all strong signals ranging from the 49-m
band to the 19-m band. The coil is wound in two layers with
15 turns on a pencil. This yields an inductance of around
2 µH. The resonant circuit capacitance of around 100 pF is
composed of the base capacitance of the transistor and the
aerial capacitance. This places the resonant frequency at
around 11 MHz. The low input impedance of the transistor
damps the resonant circuit to the point that its Q factor is 1,
so the bandwidth is also around 11 MHz. The receiver thus
picks up everything between 6 MHz and 17 MHz. This
complete elimination of the usual selection leads to sur-
prising results.
Less is more. For communications technicians, this means:
less selectivity = more bandwidth = more information.
Indeed, here you dive into a sea of waves and tones. The
special propagation conditions for short-wave signals
cause first one signal and then another signal to predomi-
nate. You hear messages in several languages at the same
time, music ranging from classical to pop and folk songs
from distant countries. Without the bother of the usual dial
spinning, you can roam at your leisure through the entire
short-wave region.
The supply voltage for the radio must be first switched on
by using a program (HyperTerminal is adequate) to switch
the DTR lead of the serial interface from –10 V to +10 V. If
you want to avoid this trouble, you can use a PNP transistor.
The alternative circuit diagram shown in Figure 2 shows

some additional improvements. The coupling capacitor pre-
vents the dc component from reaching the input of the
sound card, and residual HF components are shorted out
by the parallel capacitor. With these modifications, the radio
is also quite suitable for direct connection to a stereo sys-
tem, final amplifier or active speaker. In such cases, you can
do without the PC and use a battery (1.5 to 12 V) instead.
A downpipe from the eavestrough can be used as an aer-
ial if it is insulated at its lower end (where it connects to the
sewer system) by a rubber ring or concrete. If you are not
so fortunate as to have access to such an arrangement, you
will have to rig a wire aerial (at least 5 m long).
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Linear Technology application

When a lithium-ion battery is discharged below the mini-
mum recommended cell voltage its life expectancy is dra-
matically reduced. The circuit described here can avoid
this by disconnecting the load from the battery when the
cell voltage reaches a set level.

The voltage at junction A may be set to 3 V, for example,
by selecting the correct ratio of R1 and R2. When the bat-
tery voltage drops below the minimum value, the voltage
at junction A will be smaller than that at junction B. The lat-
ter voltage is equal to:

VB = 1.25 V + I R4 = 1.37 V

where:

I = (Vmin. – 1.25 V) / (R3 + R4) = 800 nA

(Vmin. = minimum value)

At this point the output of opamp LT1495 will go high, caus-
ing SW1 (a P-channel logic level MOSFET) to block and
break the connection between the battery and the load.

Because the battery voltage will rise when the load is
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Li-Ion Protection Circuit



disconnected, a certain amount of hysteresis is created by
the addition of R5. This prevents the circuit from oscillating
around the switching point. The value of R5 shown here
provides 92 mV of hysteresis. So the battery voltage has to
rise to 3.092 V before the load is reconnected to the battery.
An increase or decrease of the hysteresis is possible by
reducing or increasing the value of R5, respectively. The
required hysteresis depends in the internal impedance of
the battery and the magnitude of the load current.

The switching point defined by the values of R1-R2 is
quite critical with a circuit such as this. If the switching
point is too high, then the available capacity of the battery
is not fully utilised. Conversely, if the switching point is too

low, the battery will be discharged too far with all the harm-
ful consequences that may entail. Using the values shown
here and including the tolerances of the parts, the switching
point is between 2.988 V and 3.012 V. In practice it may be
easier to select slightly lower values for R1 or R2 and con-
nect a multi-turn trimpot in series with it. This makes an
accurate adjustment of the switching point possible and
has the additional advantage that R1 and R2 may be ordi-
nary 1%-tolerance types.

Finally, before using the protection circuit it is advisable
to first connect it to a power supply instead of a battery and
carefully verify the operation of all its features!
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It frequently happens that you have an application in which
you want to measure the temperature of a circuit or the out-
side world. This can be easily achieved using additional
components in the form of ICs, or by using a RC network
and a software routine. However, if all the I/O port pins are
already in use, it’s hard to know what to do. A circuit trick
can provide a solution to this dilemma.
As a rule, modern microcontrollers have RC oscillators with
(relatively large) temperature coefficients. Since instruc-
tions are processed at the speed of the RC clock, the exe-
cution time of a software loop varies with the chip temper-
ature. If your program includes a loop that increments a
counter, you will obtain a count that is different for each dif-
ferent chip temperature, and a specific temperature can be
assigned to each counter value. Of course, it is necessary to
have a highly stable time reference, which may be pro-
vided by the 50-Hz mains frequency (for example) or a sec-

ond (crystal) oscilla-
tor network con-
nected to the micro-
controller. Such a
second oscillator
circuit is used with
low-power micro-
controllers to oper-
ate them at very low
clock rates, such as
32 kHz, in order to
save power. The RC
oscillator is then
only put into play as
needed to meet the
demands placed on the software.

(014087-1)
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Low-Cost Temperature Measurement
with a Microcontroller

A. Grace

Intel’s BITBUS is an extensive protocol for the low cost net-
working of distributed control systems. Primarily intended
for use in factory automation, BITBUS networks use one
master and up to 250 slaves. The full specification may be
found in Document no. 280645-001  Intel Corporation.

The BITBUS specification has a pre-defined connector
designation based on the standard 9 way ‘D’ connector.
The pin-out is summarized in the Table.
The circuit diagram shows the design of a simple differ-
ential BITBUS transmission detector. The original design
was used to monitor the presence of BITBUS data between
two pieces of control equipment.

006BITBUS Monitor




