FAST ‘HUFF & PUFF’ STABILISER IN A
PIC. Ever since the original publication in
‘TT" in 1973 of the effective VFO stabiliser
developed by the late Klass Spaargaren,
PAOKSB, that | subsequently named ‘Huff &
Puff’ in view of its action resembling that of
an old gas engine, the system has
continued to attract attention and further
advances. These include a fast acting
version first described by Peter Lawton,
G7IXH in ‘TT’ December 1997 and
subsequently in more detail in QEX,
December 1998, that represented very
significant advances over the previous
stabilisers. Now Ron Taylor, G4GXO, writes:
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Figure 4: G3ISB/DJOOK recalls that this form of both -
high-voltage and over load shut-down protection has
been widely used at GPO high-power transritting
stations.

“I was approached by G7IXH who, . "~
having seen our counter-type:Xslock VFO:
stabiliserkit, asked if it-would e possible -
to implement a Fast Huff-Puff scheme
within a PIC (programmable IC). G7IXH's
original design and other-derivatives which
followed, such as the ‘Slow:Tuning Fast
Stabiliser’ by Chas Fletcher, G3DXZ (‘TT*)
and the ingenious: desngns of Hans
Summers : =
(http: //wwwAhanasummers com/radm/huff
puff/) were built from discretedogic but as -
an overall process. The fast stabiliser
seemed 1o laridiitaelf to software and
hardware:architattureiofimany types of

_PIC. Peterasked: anctﬁnwuraged me"to
‘have a go'.

“The PIC16F628A was chdsen mamly
because it was to-hand but algo:because in
common with-many similar PICs, its
architecture seemed to be well suited to
the task. Unfortunately, the smaller 8-pin
12F devices were:unsuitable as the clock
crystal shared the input that would be used
for the VFO signal. - «

“After several false starts:a -
working design was produced
with a 5kHz sample rateand. an
80Hz lock point spacing — not

. :ed '
consequence of the PIC hard\}ﬁare) @fter
which itis samplsd by # clockrderwad from -

| the processor crystal-clock. It: is thig that

' sets the long-term stability of the

‘Gomometer was used ho sh|ft the VFO

. phase to provide c@ntmuous tuning,
(Goniometers were tised in Bellini-Tosi D/F

systems almosta’ hundred years ago-—
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stabilisation process. Note that thig . ... . ...

sampling frequency s muchlower th‘
VFO frequency and the duta
sampling will span many cycles-of VFi
Importantly however the processis...
consistent in time and produces.a: 1 or0Q -

depending upon the phase.of the VFO at -

the-instant the sampling gate shuts. The
sampled signal branches into two: paths,

one goes direct to the phase detector (a:

software XOR function), the'other enters:a

delay line formed by-a shift register, again:-

clocked by the sampling clock: The shift:’
register delay is the number of stages:
muitiplied by the sampling clock period.
The output of the shift registerwhich -
carries the delayed samples,is passed to-
the other input of the XOR for comparison:
with the current samples. Afterthat the -
output of the XOR is presented externally:to
the PIC for averaging bythe time constant:
circuit before being applied to'the: -
correction varactor in the VFO.

“The XOR phase detector is worm
further mention since its action iftH
of stabiliser has puzzled many. The
following analogy may go some way to
giving an impression of how it works. As a

 principle. 1t always p

t-nght Iater Just v
iworks.on a simi lar -
mmuc;es8 an output
irrespective of- whethet dné igneeded: .
Sometimes.itis ri@ht othertimes it is
wrong, bit wherwrong the. phase
relationships: at its mputtsause itto correct-
itselfom tHenext ‘decision’. As Peter,
G7IXH; Wﬂim ‘over many samplés the -
XOR will statisticatly:always produce an
output that will drive the VFO towards the
nearest lock pdlﬂk“’f»hs»phase detector-
“displays.a‘zerc ¢rossing st VFQ .
frequericies correspondirig:to: harmonics of
thesampling frequency. .-

. “Further development of the: software has

‘ now produced:an, umpraved version with:a:
- 10kHzisample rate'and 1000 step shift
- register, again using the 16F628A. This.

combination produces a 20Hz:lock point
spacing; althbugh by lowering the sam ple

FIGURE 6

ideal but it proved the RF INPUT

technique was viable: Having . RS
got this far, | drew an equivalent 5V

circuit of the software and: %On

hardware processes to better .

understand thesstabilising .
action. My first reaction'was. -
one of surprise,.it reminded me

of some ‘TT' items of many " ggp
years ago (August,; 1972 and .- < |, +5v,
July 1975) and a:projectin VHE. { =~ ~
Communications describing . :

VFO stabilisatien systsims usitg -

PAL colour TV delay lings. A

phase-shifting circuit, possibly
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: LED) usad in ourtest VFO |s abmut
,'ZOkHz fora 0 to 5V control range.
_Current PIC. performance should
ion at input

developed during WW2.for D/F
applications, called-a

mure 6 ‘quuencyv ‘stabliiser: uslng & pmmmmnd TBGKL!RM mmmhlp perm:ts
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_also be easny added 1:0;— aifor g
delay and samphng rate to suﬂ

a particular appllcatlon K
Software for the circuit in Flgure e
6 can be downloaded from Ren’s web sitef: |
at http:/www. cumbnadeSIgns co:uk®
(select “resources” > “downloads’f.ffram
the home: page). Thereisa very useful
graphical simulatian to- did the
development of Huff & Puff schemes at

http:/Atinyurl. com/y5hk67,

1‘ _K ; . .-: .



