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fier, the gain of which is set to 3 by the ratio 
between R8 and R9. Combining the input 
components has had the effect of dividing 
the overall amplitude of the video signal by 
a factor of 1.5, and the output impedance 
matching resistor is going to divide the sig-
nal in half again (once the signal is terminated 
at the input of the destination equipment), 
all of which adds up to a total attenuation of 
2×1.5, corresponding to the make-up gain we 
have designed into our amplifier. In this way, 
inserting our converter into a video chain will 
have no effect on the level of the signals pass-
ing through it.
The composite video output passes via 75 Ω 
resistor R11 in order to match the circuit’s 
output impedance to the input impedance 
of the composite video input on the device 
to which it is connected. At both input and 
output, note the parallel combinations of C1 
/ C2 and C3 / C4, so that the video signals, 
with a frequency range extending from a few 
tens of Hz to several MHz, can pass through 
these capacitors under the best possible 
conditions.
If we want to avoid unwanted colour or 
brightness variations, it is vital to power the 
circuit from a stabilized supply, achieved here 
by using a standard 3-pin regulator IC to pro-
vide a 5 V rail for the circuit. So the project 
can be powered from a ‘plug-top’ mains unit 

Download
081179-1: PCB layout (.pdf), from [1]

that gives 9 to 12 V at 100 mA or so. Diode D1 
is there just to protect against any accidental 
inversion of the PSU polarity that might pos-
sibly occur.

The circuit itself is very easy and construction 
shouldn’t present any difficulties. It can be 
built on the PCB we suggest [1] or on a piece 
of prototyping board, but in either case, we 
recommend using fibreglass board, because 
of the high frequencies involved in the video 
signals.

If you want your converter to follow the 
proper standard in terms of connectors, 
you’ll want to use a female 4-pin mini DIN 
S-video socket for the input and a female 
phono socket (a yellow one, for the purists!) 
for the output. As for the power supply, all 
you’ll need is a simple jack to suit the mains 
unit you’ve chosen.
The circuit should work right away, and all 
that you then have to do is to adjust the pre-
set P1 so as to obtain a composite video sig-
nal that gives correct contrast and saturation 
on the TV receiver you are using.
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Internet Link
[1] www.elektor.com/081179

COMPONENT LIST

Resistors
R1,R2,R11 = 75Ω
R3,R7,R8 = 470Ω
R4 = 560Ω
R5 = 27kΩ
R6 = 10kΩ
R9,R10 = 150Ω

Capacitors
C1, C3 = 100nF
C2, C4, C8 = 470μF 25V
C5 = 10nF
C6 = 10μF 25V
C7 = 220nF

Semiconductors
D1 = 1N4004
T1 = 2N2222A
T2 = 2N2907A
IC1 = 7805

Miscellaneous
4-pin mini DIN connector
Cinch connector (yellow)
DC supply connector

SSR 2.0
OptoMOS semiconductor 
relays
Fredi Krüger (Germany)

OptoMOS or PhotoMOS relays are something 
of a special category. Looking at a block 
diagram the device falls somewhere 
between an optocoupler and a conven-
tional SSR (Solid State Relay).

To compare technologies the input sig-
nal to a standard analogue optocoupler 
modulates the light of an LED. The light 
induces a current in an isolated pho-
totransistor or Darlington. The out-
put current from this type of device is 
relatively small (a few milliamps) and 
is approximately proportional to the 
input signal.

Solid state relays by comparison have 
a similar input LED but this time the 
light is used to trigger a built-in triac 
or thyristor. They are used to switch 

Conventional mechanical relays have been 
around for years. They switch both AC and DC 
supplies and can be designed to handle high 
current and voltage. Standard semiconduc-
tor relays can switch high current and high 
voltage loads but are not suitable for DC sup-

plies and cannot be switched at high 
frequency.
Taking a closer look at the block dia-
gram of a typical modern optoMOS 
relay shows an LED at the input as 
in the a normal optocoupler, but 
this time the light is used to switch 
two complementary photo MOSFETs 
which form a bidirectional switch. This 
bidirectional configuration is capable 
of switching both AC and DC sup-
plies at speeds of around 1 ms. Most 
of the major IC manufacturers pro-
duce their own versions and amongst 
those stocked by one supplier include 
NEC (PS7141-2B), International Recti-
fier (PVN012APbF), Clare (LBB110) and 
Vishay Semiconductors (LH1502BB). 
The characteristics of these devices 

AC loads and some variants include circuitry 
to ensure switching occurs as the AC passes 
through zero. This reduces switching EMI but 
also makes them unsuitable for phase control 
applications.
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range from a maximum load current from 
50 mA to 10 A with a voltage range from 
20 V up to 2 kV. The switch resistance can be 
as low as a few mΩ to 100 Ω and the input 
control current ranges from around 2 mA 
to 10 mA depending on the type of relay. 
Some other manufacturers are Toshiba, 
Fairchild, Aromat (NAiS), Panasonic, Sharp, 
Cosmo and Avago. Some of the advantages 
of OptoMOS relays are:
• Small package outline — also in SMD!
• Long service life
• No contact wear
• No contact bounce
• No generation of EMI
• High switching speed
• Insensitivity to vibration
• Insensitivity to magnetic fields
• No magnetic field emission
• Low control power requirements

There are several different package outlines 
including one with eight relays in the same 

package. When choosing a relay for a particu-
lar application the description will include the 
specification ‘X form Y’. X is a number indicat-
ing how many switches are in the package 
and Y indicates the type of contact: ‘B’ = nor-
mally closed while ‘A’ = normally open. Some 
of these relays have both normally open and 
normally closed in the same package, useful 
for making a changeover switch.
In the Elektor labs we took a look at the 
TLP4227G-2 from Toshiba. This 8-pin version 

is described as ‘2 form B’, i.e. two normally 
closed relays. The contacts are capable of 
switching 350 V at 150 mA. Without any cur-
rent flowing in the LED the device is on and 
we measured an output resistance of 15 Ω. 
With an LED current of 0.5 mA the resist-
ance starts increasing and at around 0.9 mA 
it rises sharply giving an off resistance of 
around 300 MΩ.

The FOD3180 is another variant from Fair-
child; it is a high speed MOSFET gate driver 
optocoupler which has additional load sup-
ply voltage connections. It is capable of 
switching 2 A at 250 KHz. At this speed it is 
necessary to take precautions to suppress 
EMI generation generated in the load.

(080683-I)

Internet link
www.toshiba.com/taec/components2/Datasheet_
Sync//214/4495.pdf

Speed Control
Mark Donners (The Netherlands)

The author went for a ride in a 
rental Citroen a while ago. This 
car had a nice gadget onboard 
that the author was unable 
to find available as a separate 
accessory. In such cases, there’s 
only one option for an electron-
ics enthusiast: do it yourself!
The device in question mon-
itors how fast you are driv-
ing. An alarm sounds if you go 
faster than the preset speed. 
This gives the driver good con-
trol over how fast he actually 
drives. You can regard it as a 
pseudo cruise control.
This circuit is built around an 
Atmel ATtiny25 microcontroller, 
which has all the features nec-
essary for achieving the desired 
objective. The microcontroller 
operates at 1 MHz using a clock 
signal generated by an internal 
oscillator. The desired speed 
is set by a pushbutton switch 
connected between pins 3 
and 1 of connector K1, which is 
connected to input PB1 of the 
microcontroller.
The idea is that the driver should 
push the button when the 
car reaches the desired speed 

detection limit. After this 
speed has been ‘stored’ via 
input PB1, the microcontrol-
ler will generate an acous-
tic alarm if the set speed is 
exceeded. It produces two 
short beeps if the speed is 
slightly higher than the set 
value, or a long, loud beep 
if the speed is significantly 
higher.
The speed is measured via 
pin 2 of connector K1. Opti-
cal isolation with IC2 pro-
tects the PB2 input of the 
microcontroller against 
excessively high voltages. 
You can tap off the speed 
inp ut  s ignal  of  the c ar 
speedometer for this pur-
pose, or you can fit a mag-
net and reed relay to the 
driveshaft or an axle.
The firmware is written in C 
and assembled using Code-
vision. All the firmware does 
is to monitor the speed 
input signal using an inter-
rupt-driven routine. The sig-
nal is monitored by measur-
ing the interval between 
two successive pulses: the 
shorter this interval, the 
higher the speed. If the set 
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