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An SPI-networked Microcontroller
Dirk Böhm

A little over a year ago Microchip [1] 
launched the first Ethernet controller 
with SPI connectivity — and just 28 
pins. With the ENC28J60 available 
also in a solder-friendly DIP version, 
this makes embedding a microcontrol-
ler in a local network particularly simp-
le and attractive. The basic circuit (see 
diagram) requires only a handful of 
extra components, enabling the whole 
affair to be built conveniently on a pi-
ece of Veroboard (stripboard) or on a 
solderless prototyping breadboard.
A MagJack integrated module from 
Belfuse [2] is our choice for the net-
work connector. Apart from this you 
will need a 25-MHz crystal oscillating 
at its fundamental or natural frequen-
cy. Online suppliers of the micro-
controller, connector and crystal inclu-
de [3] and [4] but you may well know 
of other firms that are closer to hand. 
The 1% tolerance resistors, capacitors 
and coils are available from the usual 
mail order firms, such as Maplin, Ra-
pid Online and Conrad Direct.
Once you have powered up the mo-
dule you need to apply a frequency 
of 6.25 MHz on PIN 3 (CLKOUT), 
otherwise a link will not be established 
to the network. This 6.25 MHz signal 
must come from a crystal oscillator 
operating on its fundamental frequen-
cy. If you cannot detect any trace of 
the 6.25 MHz signal try removing the 
capacitors experimentally.
For your very first trial you should try 
activating the LEDs connected to the 
microcontroller. If this works read out 

the Revision ID. Should something pre-
vent reading to and from the Register, 
sending some packets should unblock 
this. If you don’t feel like developing 
the TCP/IP Stack from scratch you can 
download an oven-ready TCP/IP Stack 
absolutely gratis from Microchip!
For developing network application 
software we recommend installing the 
Ethereal network sniffer, downloa-
dable at [5]. This lets you log all the 
packets passing in broadcast mode or 
direct to and from the controlling PC.
One final tip: it’s crucial that you 

download the errata and update infor-
mation relevant to the particular Revisi-
on ID of the module you are using [1]!

SPI in a nutshell 
The Serial Peripheral Interface Bus 
or SPI (often pronounced ‘es-pē-ē’ or 
‘spy’) bus is a synchronous serial data 
link standard named by Motorola that 
operates in full duplex mode. Devices 
communicate in master/slave mode 
where the master device initiates the 
data frame. Multiple slave devices are 

allowed with individual slave select 
(chip select) lines. Definition from Wiki-
pedia [6].
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Web Links

[1] www.microchip.com
[2] www.belfuse.com
[3] www.csd-electronics.de
[4] www.microcontroller-starterkits.de
[5] www.ethereal.com
[6] http://en.wikipedia.org/wiki/Seri-
al_Peripheral_Interface_Bus
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Symmetrical square wave
Patrick Knöbel

Just about anyone must be famil-
iar with the NE555 by now. It is 
one of the most common compo-
nents in do-it-yourself circuits. This 
IC, however, was not designed 
specifically to generate a clock 
signal, and certainly not one with 
a duty-cycle of 50%, although it 
is frequently used for that.

There are of course a number 
of circuit possibilities that could 
realise a duty ratio of 50%.
Figure 1 shows a solution 

that uses two diodes. Capaci-
tor C is, via the diodes, always 
charged and discharged with 
the same resistor value, so there 
is no asymmetry and the duty-
cycle stays at 50%. We can 
calculate the (clock) frequency 
as follows:

f = 1.44 / (2RC)

where R1 = R2 = R.
It is however not possible to 
calculate the frequency exactly 
because the forward voltage 
drops of the diodes are not 
known. 

This and the fact that six parts 
are required make it worthwhile 
to think about another solution.
The engineers that STMicroelec-
tronics [1] thought the same. 

Their data sheet for the NE555 
contains a circuit that, for a 
clock generator with 50% duty-
cycle, requires only three exter-
nal components (see Figure 2).

The amount of time that the out-
put is high (t1), is calculated as 
follows:

t1 = 0.693R1C

The time that the output is low 
(t2), is a little more complicated:
t2 = (R1×R2) / (R1+R2) × C × 
ln((R2-2R1) / (2R2–R1))

For a duty cycle of 50% it is 
true that t1 = t2 = t. The clock 
frequency is then:

f = 1/2t.

The disadvantage of this circuit 
is that it is not easy to select the 
values for the components. For 
example, R2 may not be greater 
than ½R1.
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So there is an opportunity to do 
better still. And this is shown 
in Figure 3. This extremely 
simple schematic shows a clock 
generator using an NE555 with 
a 50% duty ratio in its minimal 
form. It requires only three com-

ponents in total, including the 
timer IC itself.
The frequency can be calculat-
ed with this formula:

f = 0.72 / RC

Where most people would nor-
mally use a D-fl ipfl op, we solve 
that with this circuit using only 
a capacitor and a resistor. It is 
not likely to get much simpler 
than this.
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Links:
[1] www.st.com
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