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Pre-emphasis for FM Transmitter
Ton Giesberts (Elektor Labs)

This circuit was specially designed to be used 
with the FM Audio Transmitter found else-
where in this issue, but it can also be useful 
as an addition to other transmitters.
The circuit uses a dual opamp. The f irst 
opamp (IC1A) functions as a mixer and a 
buffer for the following correction net-
work. The input sensitivity can be adjusted 
with the help of R3 (a lower value reduces 
the sensitivity). The 50 µs correction for the 
pre-emphasis is carried out by C5 and R6. 
IC1B buffers the signal before it is fed to the 
transmitter via K1.

Since the FM transmitter is a mono version, a 
19 kHz filter has been included to prevent a 
stereo FM receiver from mistakenly switching 
to stereo mode due to the presence of 19 kHz 
components in the received signal. Any sig-
nals around 19 kHz are blocked with the help 
of a simple tuned circuit (L1/C4). R4 ensures 
that the Q isn’t too large. Due to tolerances 
you may find that the frequency can deviate 
from 19 kHz (in our prototype the resonance 
frequency was closer to 20 kHz). In view of the 
value of the inductor, a through-hole version 
has been used for this (see component list).
Without the parallel circuit the crossover 
point of the correction network is about 
16.7 kHz. This is more than enough for audio 
via VHF FM. The addition of the parallel cir-
cuit causes the amplitude around 10 kHz to 
increase a little, and the –3 dB point is then 
reached at 13.5 kHz. In the prototype this cut-
off point was about 1 kHz higher due to com-
ponent tolerances.
The board designed for this circuit has been 
kept as small as possible through the use of 
SMDs for most components. The dimensions 

as aerial and connected to the transmitter 
board (it just so happens there is a via next 
to C4).
To measure the effect of the pre-empha-
sis circuit we first measured the frequency 
response of the output of a small radio. The 

result of this can be seen in the graph (1 = 
without pre-emphasis, 2 = with pre-empha-
sis). It can be clearly seen that the higher fre-
quency components are attenuated by the 
de-emphasis filter in the radio. When the pre-
emphasis circuit is connected to the transmit-
ter the result is an almost flat response above 
1 kHz. The ‘bump’ around 100 Hz is caused by 
a type of bass-boost in the radio to improve 

of the FM transmitter board also played a part 
here. To make it easier to connect this circuit 
to the transmitter board, a connector was 
included on this board. The supply voltage 
and audio signals are carried via this connec-
tor. The board has been designed in such a 

way that it can either be mounted behind the 
FM transmitter or alongside it.

When the pre-emphasis board is used R1 and 
R2 should be removed from the transmitter 
board. When the circuit is mounted behind 
the transmitter board it was found that the 
FM signal strength was clearly reduced, so it 
would be better if a length of wire was used 

Specifications
•   Correction network for FM Transmitter 080727

•   Also includes a 19-kHz filter

•   Current consumption of 3 mA

COMPONENT LIST

Resistors (all SMD 0805)
R1,R2 = 22kΩ
R3 = 10kΩ
R4 = 100Ω
R5,R7 = 15kΩ (24kΩ for 75 µs)
R6 = 3kΩ3 (3kΩ6 for 75 µs)
R8, R9 = 100kΩ

Capacitors
C1,C7 = 4µF7 10V

C2,C8 = 100nF
C3,C6 = 47pF
C4 = 2nF2
C5 = 2nF7

Inductors
L1 = 33mH, e.g. 22R336C Murata Power Solutions 

(Farnell # 1077046)

Semiconductors
IC1 = TLC082CD SO8 (Farnell # 8453713)
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the quality of the sound. The low cut-off 
point has risen slightly due to the inclusion 
of two extra coupling capacitors in the pre-
emphasis circuit, but in practice this will be 
hardly noticeable. The current consumption 
of the transmitter is increased by this circuit 
from 2 to just over 5 mA.

The component values in the circuit diagram 
are for 50 µs pre-emphasis. For adaptations 
to 75 µs as used in the USA and other coun-
tries, please refer to the parts list.

(090305)

Download
090305-1: PCB layout (.pdf), from www.elektor.
com/090305
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Sensitive Audio Power Meter
Michiel Ter Burg (The Netherlands)

As a follow-up to the simple audio power 
meter described in [1], the author has devel-
oped a more sensitive version. In practice, 
you rarely use more than 1 watt of audio 
power in a normal living-room environment. 
The only time most people use more is at a 
party when they want to show how loud their 
stereo system is, in which case peaks of more 
than 10 W are not uncommon.
With this circuit, the dual LED starts to light up 
green at around 0.1 watt into 8 ohms (0.2 watt 
into 4 ohms). Naturally, this depends on the 
specific type of LED that is used. Here it is 
essential to use a low-current type. The capaci-
tor is first charged via D1 and then discharged 

level of 1 watt, the transistor limits the current 
through the green LED and the red LED con-
ducts enough to produce an orange hue. The 
red colour predominates above 5 watts.
Of course, you can also use two separate, 
‘normal’ LEDs. However, this arrangement 
cannot generate an orange hue. For any test-
ing that may be necessary, you should use a 
generator with a DC-coupled output. If there 
is a capacitor in the output path, it can cause 
misleading results.

(090203-I)

Reference
[1] Simple Audio Power Meter, Elektor July & August 
2008.via the green LED. This voltage-doubler effect 

increases the sensitivity of the circuit. Above a 
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Bathroom Fan Controller
Heino Peters (The Netherlands)

Many bathrooms are fitted with a fan to vent 
excess humidity while someone is shower-
ing. This fan can be connected to the light 
switch, but then it runs even if you only want 
to brush your teeth. A better solution is to 
equip the fan with a humidity sensor. A disad-
vantage of this approach is that by the time 
the humidity sensor switches on the fan, the 
room is already too humid.

Consequently, we decided to build a circuit 
that operates by sensing the temperature of 
the hot water line to the shower. The fan runs 
as soon as the water line becomes hot. It con-

we first use the opamps in IC2 to improve 
the control range. Otherwise we would have 
an unstable circuit because the voltage dif-
ferences at the output of IC1 are relatively 
small.
IC2a subtracts a voltage of exactly 3.0 V from 
the output voltage of IC1. It uses Zener diode 
D1 for this purpose, so this is not depend-
ent on the value of the supply voltage. The 
value of R2 must be selected according to 
the actual supply voltage so that the cur-
rent through D1 is approximately 5 mA. It is 
600 Ω with a 6-V supply (560 Ω is also okay), 
or 2400 Ω (2.2 kΩ) with a 15-V supply. If you 
have to choose between two values, use the 
lower value.

tinues to run for a few minutes after the line 
cools down, so that you have considerably 
fewer problems with humidity in the bath-
room without having the fan run for no rea-
son. Naturally, this is only possible if you can 
fit a temperature sensor somewhere on the 
hot water line and the line does not become 
warm if hot water is used somewhere else.

We use an LM335 as the temperature sensor. 
It generates an output voltage of 10 mV per 
Kelvin. The output voltage is 3.03 V at 30 °C, 
3.13 V at 40 °C, 3.23 V at 50 °C, and so on. 
We want to have the fan switch on at a tem-
perature somewhere between 40 and 50 °C 
(approx. 100–150 °F). To do this accurately, 




