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erates a 1.00 mA current signal, which when switched across
the 100-Ω pot creates a 100-mV signal. Likewise, I2 generates
a 0.25-mA signal which generates 25 mV across the pot. Cur-
rent source I3 develops 3.0 mA and is used to illuminate the
LED to give a power indication. The selected current source
is switched via S2 to the 10-turn pot. Switch S1 is used to clev-
erly swap the polarity of the output signal. If the Type
MTA206PA DPDT switch from Knitter is used, you get a cen-
tre-off position which actually shorts out the output signals
(S1 pins 2 and 5) together, ensuring a zero output signal.

The current sources, despite being pretty expensive, are
not very accurate — they have 10% tolerance! (hence the
unsuitability for calibration use). If the output is too high, the
tolerance can be ‘trimmed’ by fitting a bleed resistor (R1, R2)
as shown in the diagram. The current sources are manufac-
tured by Vishay/Siliconix and stocked by Farnell.

The circuit draws a current of about 4.25 mA.
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K. Kraus
Using just a few discrete components and two inverters, it is
possible to build a simple TTL square wave frequency doubler
for signals up to about 100 kHz. The input signal is applied to
the differentiating circuit R1-C1. This converts the rising edge
of the square wave into a positive pulse and the falling edge
into a negative pulse. The inverter IC1a (you could use a
NAND or NOR gate with the inputs tied together) inverts the
input square wave and applies it to the differentiating circuit
R2-C2. This differentiator performs the same function as R1-
C1 i.e., producing positive pulses on rising edges and nega-
tive pulses on falling edges but in opposite phase to the output
of R1/C1. The two diodes only pass the negative parts of the
two signals, so at the anodes we get a series of negative
pulses at a frequency of twice the input signal.

The output consists of a capacitor, which is charged up
through preset R3. Each negative pulse stops the charging
process and quickly discharges the capacitor. The resultant
sawtooth waveform is applied to the input to IC1b (actually,

the slopes of the waveform are not linear but exponential). The
final inverter converts this signal back into a square wave but
with twice the frequency of the input signal. The on/off ratio
of the output square wave can be adjusted by preset R3,
which will alter the time constant of R3-C3.

The current consumption of the frequency doubler is
approximately 1.5 mA at 5 V. The low value of R1 means that
the design has a low input impedance and the input current
to IC1 is greater than the suggested maximum in the data
sheet for this type of IC. It is therefore important that the sup-
ply voltage is not increased above +5 V.

(004010)

1

2
3

IC1a

&

5

6
4

IC1b

&
C2

1n

C1

1n

C3

100p

P1

100k

R1

1k

R2

1k

D1

1N4148

D2

1N4148

9 8

10
IC1c

&

13 12

11
IC1d

&

1mA5 5V

IC1 = 4011B

004010 - 11

fin

100kHz

fout

A

B

C

200kHz

E

D

A B C D E

0V

5V

0V

5V

0V

5V

8V

0V

5V

0V

4V8

8V

Simple Frequency Doubler040




