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Stereo Widening
Huub Smits (The Netherlands)

Although the principle is quite old, ‘widening’ 
of the sound image is still done these days in 

also contains part of the sound from the right 
channel, shifted a little in phase compared 
to the right channel. The same is true for the 
right channel, where the signal from the left 

many portable devices, ghettoblasters and 
PC loudspeakers, even though it is usually 
called something else in these applications. 
To generate the stereo image, the left channel 
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channel is slightly shifted in phase. To make 
the stereo image ‘wider’, you can amplify the 
difference signals of both channels.

To do this you generate a sum- and a dif-
ference signal from the left and right chan-
nels. With a couple of opamps you can real-
ise a ‘left+right’ signal and a ‘left-right’ signal. 
So the (left–right) signal needs to be made 
stronger with respect to the (left+right) sig-
nal. Expressed as a formula:

(L+R) + (L–R) = 2L and (L+R) – (L–R) = 2R

With a suitable circuit, the left signal in the 
left channel is increased and the right signal 
is decreased. Similarly, in the right channel 

the right signal is increased if the left signal 
reduces. To maintain a constant volume, we 
also have to make sure that the total signal 
strength remains the same.

From the schematic you can see how this 
problem was solved. IC1 and IC2 are the 
input buffers. After the buffer, the left and 
right signals are combined with the other 
channel respectively. IC3 generates the 
(L–R) signal and IC4 the (L+R) signal. With 
two times six resistors and a multi-posi-
tion switch, the amount of the effect can 
be adjusted. The values of resistors R7–R12 
and R14–R21 are selected such that the 
total volume remains about the same when 
changing the switch. IC5 and IC6 generate 

the final left and right signal from the (L+R) 
and (L–R) signals.
For additional protection, electrolytic 
coupling capacitors of 10 μF 16 V can be 
added to the inputs and outputs. Each of 
the inputs of IC1 and IC2 will then also need 
a 10 kΩ resistor to ground, otherwise the 
opamp outputs will run up against power 
supply rail.

The power supply requires a symmetrical 
voltage of ±12 V. This voltage can usually be 
found in an existing amplifier, so normally 
there is no need to build a special power 
supply.
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SMD Transistor Tester
Ludwig Libertin (Austria)

The article ‘SMD Soldering Aid’ by Gert Baars 
in the December 2005 issue of Elektor [1] was 
the original inspiration for a truly ‘electrome-
chanical’ version of this design for a transis-
tor tester for SMD transistors in SOT23 case 
outline. However, Gert’s strip metal construc-
tion method was not chosen and instead an 
alternative design was created out of strips 
of soldered PCB material. Glassfibre epoxy 
resin PCB material cannot compare with strip 
metal for springiness so the spring from a dis-
carded ballpoint pen was used, which pro-
vides adequate clamping pressure. The key 
advantage of this choice of materials is that 
the TUT (transistor under test) is pressed hard 
onto three PCB tracks that lead directly to 
sockets into which a conventional transistor 
tester can be plugged. It really is this simple 
(without any soldering) to check whether the 
TUT is flaky or worth keeping for reuse.

The actual procedure for using this SMD tran-
sistor tester is no different from checking out 
transistors that have wire leads. In most cases 
all you are interested in is whether the TUT 
is dead or alive and also if it is of the NPN or 
PNP variety. This much you can discover with-

which in turn feed IC1.B and IC1.E. If no tran-
sistor under test is connected, LEDs D1 and 
D2 will both flash together in anti-phase and 
half the operating voltage will be present at 
base connection B.

Now insert a transistor in the test device: 

out the need to hook up an external transis-
tor (and the extra bother).

No sooner said than done. The result is a 
project that’s equally useful as a simple ‘test 
connector’ hook-up for the TUT and as a sim-
ple transistor tester. The very minimalist cir-
cuit consists of a CD4049 (CMOS HEX inverter/
buffer) and a few additional components — 
naturally all in SMD form factor. IC1.D and IC1.
C together with R1 and C1 form a squarewave 
generator with a frequency of around 2 Hz. 
This drives inverters IC1.A and IC1.F (con-
nected in parallel for higher output current), 

Features
•   Standalone SMD transistor tester

•   Identifies defective transistors

•   Distinguishes NPN from PNP
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