
The BITBUS specification allows for two types of trans-
mission, synchronous and self-clocked.

Synchronous transmission is used for high speed (0.5 to
2 Mbits/sec) data links over a short distance (30 metres).
The data is transmitted using data and DATA, and clocked
by using RTS and RTS.

Self-clocked mode permits data to be transmitted, all be
it much slower, over greater distances — 375 Kbits/sec
over 300 metres or 62.5 Kbits/sec over 1200 metres. Self-
clocked mode combines serial data and the clock onto a
single signal data and /data wire pair.

BITBUS data is detected using IC2, a 74176 RS485 trans-
ceiver. In this instance it is used in the receiver mode only.
The DATA and DATA signal lines are wired to pins 8 and 3
of the connectors respectively. The receiver output, on
pin 1, toggles when there is data present on the BITBUS net-
work. This is represented by the two LEDs flashing on and
off. The red LED represents a High, the green LED, a Low. 

If the network utilises the full capability of the BITBUS
system, the BITBUS Monitor can be powered from the
+12 V supply line, which is a available on pin 1 and pin 6
of the BITBUS connector. The +12 V is stepped down via
IC1, a +5 V low-current regulator. Use of the BITBUS Mon-
itor could not be simpler. Plug the Monitor into the network
and the LEDs will flash if there is data present. If there is
no data on the network only one LED will light. (014035-1)
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In the form of the LT1618, Linear Technology (www.linear-
tech.com) has made available a step-up switching regula-

tor with a current limit mechanism. This makes it easy to
protect an otherwise not short-circuit-proof switching reg-
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ulator: the input voltage is always connected to the output
via an inductor and a diode. We can limit the current at the
input (Figure 1), which limits the current drawn by the
entire circuit; alternatively, with the circuit of Figure 2, the
output current can be limited. This enables the design of
constant current sources at voltages higher than the input
voltage. In the circuit shown the nominal output voltage of
the step-up switching regulator will be around 22 V.

The output voltage can be calculated using the formula

Vout = 1.263 V (1+R1/R2)

The output current can be set via R3 as follows:

Imax = Vsense / R3
where Vsense = 50 mV

The IADJ input can be set to a voltage between 0 V and
+1.58 V resulting in a linear reduction of the limit current.

The sense voltage of 50 mV across R3 for maximum current
is reduced as follows:

Vsense = 0.04 (1.263 V – 0.8 VIADJ )

Hence, for a fixed value of R3, the VIADJ input allows the
current limit to be adjusted.

Note that in the first circuit the sense resistor R3 is fitted
between the input electrolytic capacitor and the inductor.
If R3 is fitted before the capacitor, the inductor current can-
not be properly controlled.

The LT1618 operates on input voltages between +1.6 V
and +18 V. Its output voltage must lie between Vin and
+35 V. With a switching current of 1 A through pin SW to
ground, an output current of around 100 mA can be
expected. The switching frequency of the IC is about
1.4 MHz, and the device is available in a 10-pin compact
MSOP package.

(014107-1)

SUMMER CIRCUITSCOLLECTION

257-8/2001 Elektor Electronics

Linear Technology application — www.linear-tech.com

From the feedback from our readers we have learned that
the measurement of currents in the positive lead of a power
supply is often fraught with practical difficulties. The cir-
cuit shown here will in many cases be a welcome aid. The
design is not really new, but it is very useful.

The required shunt or current measuring resistor R1 is
connected in series with the load. The voltage drop across
this resistor is proportional to the current through the load.
As usual, the opamp will strive to minimise the potential dif-
ference between its inverting- and non-inverting inputs. As
a consequence, a compensating current will flow from the
emitter of T1 to the inverting input of IC1 with the value
UR1/R2. The same current flows through R3 as well, of
course, resulting in a voltage of UR1·R3/R2; at the values
shown this is 2 V per ampère. This voltage can be dis-
played with a moving coil instrument or other appropriate
indicator.

An important remark: as can be seen, the inverting input
of the opamp is effectively connected to the power supply.
This requires an opamp with an input common-mode range
that includes at least the positive supply rail. Also, the out-
put has to be able to swing (close) to the power supply
voltage, otherwise T1 will not turn off sufficiently. This
requires a very good ‘rail-to-rail’ opamp. The LT1677 that
is used here is cut out for this purpose and has, among
other things, the following characteristics:

– rail-to-rail input and output;
– extremely low noise (3.2 nV/√Hz at 1 kHz);
– gain/bandwidth 7.2 MHz;
– offset 60 µV;
– power supply range 3 to 30 V.

These particular characteristics make the LT1677 eminently
suitable for the processing of small signals.

(014058-1)
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