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Transistors are often used for switching power supply volt-
ages. MOSFETs are most often used, since they have low ‘on’
resistances, and they are also available for large currents.
What a discrete transistor or MOSFET lacks are protective
functions, such as current limiting and overtemperature pro-
tection.
The MIC2545A from Micrel can provide a solution to this prob-
lem. This MOSFET switch has programmable current limiting,
as well as undervoltage and overtemperature cutouts. It works
with input voltages between +2.7 V and +5.5 V. With a typical
‘on’ resistance of only 35 mΩ, this IC can switch up to 2.5 A in
a DIP8, SO8 or TSSOP14 package. It also includes a soft-start
circuit, which limits the switch-on current for the first two mil-
liseconds. An integrated charge pump generates the gate volt-
age needed for switching the MOSFET.
The current limiting level can easily be set by an external
resistor between the ILIM pin and earth. The resistance value
can be calculated using the following simple formula:

Rset = 230 / Ilim

where the current Ilim is in ampères and the resistance Rset is
in ohms. For a maximum current between 0.5 and 2.5 A, the
resistance thus lies between 460 Ω and 92 Ω. In case of a short
circuit, the current is limited to around 1.6Ilim.
The MIC2454A is controlled via an Enable input. In order to
satisfy all possible applications, it is available in two versions.

The MIC2454A-1 switches on the MOSFET when the Enable
input is High (Vin > 2.4 V), while the MIC2454A-2 version
switches on the MOSFET when the Enable input is Low (Vin
< 0.8 V). The IC typically draws 90 µA when the switch is
enabled, but it draws less than 1 µA in the switched-off state.
This means that it can also be used for switching on battery-
operated equipment. The low operating current consumption
of the MIC2545A makes a mechanical battery switch unnec-
essary.
The operating state of this high-side switch is indicated by an
open-gate flag output. An error condition (overcurrent, under-
voltage or overtemperature) in signalled by a low resistance
at this output, so that an external pull-up resistor is pulled to
earth.

The MIC2545A switches on again after an overtemperature
cutout as soon as the chip temperature has dropped suffi-
ciently. However, in some cases it may be desirable to save
the overtemperature state and prevent the output from auto-
matically being switched on again after an overtemperature
excursion. In such cases, the derivative type MIC2549A can
be used. It contains a flip-flop, which must be reset by deac-
tivating the Enable signal before the switch can be re-enabled.
The MIC2549A is also available in two versions, namely the
MIC2549-1 with active high Enable and the MIC2549-2 with
active low Enable.
The overtemperature cutout is triggered at a chip temperature
of approximately 130 oC. The switch can be re-enabled after
the temperature drops below 120 oC.
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The MIC2545A has an interesting feature that allows the
switch-on current for a following assembly to be increased. If
a series RC combination is connected in parallel with Rset, the
effective resistance connected to the ILIM pin is reduced for a
short time immediately after switch-on. During the charging
time for the capacitor  (corresponding to the time constant of
the RC combination, t = RC), the two resistors are connected
in parallel, and the current limit value is thus increased. Once
the capacitor is charged, only the normal resistor is effective.
An additional interesting possibility is to switch the current
limiting level to a different value by means of a transistor,
which can for example be driven by a reset IC or a supply volt-
age monitoring IC. This allows the switch-on current to be lim-
ited to a lower level. As long as the input voltage is not high
enough, the current limiting level is switched to a low value,
since RESET is Low and the FET is cut off, so that only one of
the two resistors is effective. As soon as the input voltage is

OK, the RESET signal goes High and switches on the FET.
Both resistors are now connected in parallel, and the current
limiting level lies at a higher value. You can obtain more infor-
mation at www.micrel.com.
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RSET = 230 V/ILIM
0.5 A ≤ ILIM ≤ 2.5 A

ILIMt<RC = 230 V / (1 kΩ220 Ω) ≈ 1.3 A
ILIMt>RC = 230 V / 1 kΩ ≈ 0.23 A
RC = 220 Ω ⋅1 µF = 220 µs

ILIM = 230 V / 2.2 kΩ ≈ 100 mA
ILIM = 230 V / (680 Ω2.2 kΩ) ≈ 440 mA

A. Grace
This design is for a simple half-duplex optically isolated inter-
face that converts a 20 mA current loop (connected to J2) into
an RS232 signal (on J1) which can be monitored by, say, a lap-
top PC. In the author’s case, the system operates at 1200 baud.
The signal to be monitored should be a fully digital on-off com-
munications signal, rather than the usual 4/20 mA (industrial)
analogue transmission standard.

The overall action of the interface is of double inversion.
The current in the comms signal is normally present when no
data is being sent, and the current is switched off to represent
data. Consequently the transistor in the opto-isolator is nor-
mally switched on, giving a low at the input to IC1c. This is
inverted to give a high (+12 V) on the RS232 input, which is
the default condition for no data.

The interface itself is powered by the serial (RS232) port
used to monitor the comms signal. This is achieved by steal-
ing power from unused RS232 signal lines. The standard RS232
connector is a 9-way male ‘D’ type whose connections are
shown in the table.

The positive and negative supply rails for IC1 are set up by
rectifying the unused RS232 potentials via diodes D1 through
D6, with C1 and C2 acting as reservoir capacitors.

Opto-isolator devices normally switch on reasonably fast
but are relatively slow to switch off. Resistor R2 speeds up
turn-off time. Diode D7 has been included to protect the opto-
isolator against excessive reverse voltages — these may occur
when the interface is accidentally wired back to front.

If voltage drive is used instead of 0/20 mA pure current

drive, a current limiting resistor is required at the opto-isola-
tor input. This resistor will typically be between 330 Ω and
1 kΩ, and the LED current should always be kept well below
50 mA to prevent damage to the opto-isolator.

The circuit may be modified for compatibility with 4/20 mA
industrial current-loop systems by carefully matching the
value of R2 to the opto-isolator used. In general, the lower the
value, the less sensitive the interface will become. Almost any
opto-isolator device may be used provided its transfer is close
to 100% (or ‘1’ — check datasheets). Good results were
obtained with, among others, the Siemens CNY17-2. This
device boasting a breakdown voltage specification of 5,300 V,
it is Class-2 compliant provided the distance between the pins
is greater than 6 mm. This however will require some bend-
ing. For Class-1 safety requirements, the normal pin distance
governed by an 8-way DIL socket is adequate.
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Pin no. Signal In/Out
1 DCD In
2 RxD In
3 TxD Out
4 DTR Out
5 Common
6 DSR In
7 RTS Out
8 CTS In
9 RI In




