Design flaw in Ultrasonic
Bnti-douling eireuit

Iwearked at Elsctranics Anstralia in
the early 19805 with Leo Simpson and
the rast ot the team. Recently, when
Tewking through the Ssplember 2005 is-
sueof SIWOON CE, Tsaw thal a reader
had written 0 with an Lltrasonie Antl-
Fowlicrg unil (STCAK CHIP, Septernher
& Novermber 2010) blowing fuses. [was
askad totroubleshoot a [aycar kit of this
prosjert st aga with an id=ntical
probiem and discovered a design flaw.

Aftar chacking the assembly of the
kil Tpswsred up e firsl part of fhe i
cuit (5V supply and micro} and found
it warked as par tha article. Lilien pow-
ered up thesecond part (Mosfels) fm
a second (cutrent limited) supply and

found this worked as well. T e ne-
roved the second snpply, ftted a fusc,
and prwerad the antirs project frim a
12V, 3A limited supply. Allurn-onths
unit iried to draw a large current and
wonld have Fown the fase if not for
the currenl limiting,

After some investigation the conse
became dlear. At powarnp thevoltags
at both Masfet galea ruse 1o almost 3V
for 40ims, turning them both on and
drawing a large mrment. Afiar this,
the micro woke up and touk control,
driving the outputs low and turiing
olf The Masfals, Filting 100kL resis.
tors botwoen the gates of both Moefets
and GND (across the protectlon zener
diowdes) holds 1he gales Tmw dnring
powerup and prevents the Moefels

=

mirning on simnltansonsly and draw-
ing larpe corrents,

s standard procedure te pull con-
rel signals from a mieto lo known
slates during power-up and while the
processor i reset. Unfortunately, this
nne was missed. [ expect thers s the
wsual varsation in Meoslel gate {hresh-
old voltages and this wonld have a sig-
nifinant efferton the siza of the current
spike and whether the fose hlew.

When 1 waz locking ot the prablem
I notirad there was a sacond design
[Ultrssunic Clesner, Auzust 2010) that
used a similarcirenit and probably has
the grme ixkie,

Jeff Skeen,

Cherrybroak, NSW.

Comment: Wa have had a close look at
the circuit gnd we think your analysis
is correct but fitiing the gote pull down
regstors will nof perassarily rire the
problem. Although in the specific vose
mentioned In the September 2016 is-
swe, il prabebly weuld be the sofution.

Considering that the micres output
states are uncontrolled before pow.
aron resel, the voltoge af the Mosfet
gates can rise 1o oround 3V, as you soy.
The mechanism is dur to the voltage
divider from the 12V supply formed
by the Mosfet drain-gmte capacitance
(tvpically 270pF) and the gate-source
capaciiance [Eypically 1.2nF). The ce-
pacifance of theveverss-binssed disdes
Di & D2 would add to this ffect,

Caote pull-down resistors would fix
the prosfem Gut we ore inclined 1o
specify JUKEE ratie tharn 100KEY

Howevor, note tiut much of the iini-
tial surge current is due fo the lorge
Jow-ESR supply bypuss cuparitor. This
was proved In the developiient of o
later commercin! version of the design,
webicls hudd grta pulidiows rasistors.

We alse nofe that this problem hoes
been relatively ravs. considering the
Junge: rtonbens of iz uail whih fave
beerr buiit over the favi six ysurs,
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