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Tone Decoder Improvements

- another step toward perfection

With a signal conditioner and valid-digit recognizer, you can't go wrong.

The function of U1 and
U2 is to determine if the
567 decoders are sending
only one low-tone signal
and on ly one h igh-t one
signa l. The ou tputs of U1
and U2 are AN Ded to
gether by U3 so that the
ou tput o f U3 (pi n 3) goes
low only when t he fol low
ing conditions are met: You

567s. (See Fig. 7 In refer
enced ar tic le.)

The b lock diagram of
this system is in Fig. 2. It
cons ists of two bandpass
f ilters, one fo r t he low
group tones, and one fo r
the high-group tones, two
limi ter s, eight frequency
de co ders, a va lid-d ig it
reco gni zer/signal cond i
t io ner , and an eight-to
sixteen- line decoder. To
bui ld your decoder, see
Everhart's artic le for infor
mation on bu ild ing t he
bandpass fi lters, li m iters.
and 567 decoders. The out
puts of the eight 567
decoders are t hen fed in to
the val id-digit recogruze r.
Fi g . 1. The valid-digit
recognizer consists of U1
and U2 (7486 exclus ive O R
gates), U3 (7400 quad two
input NAND ga te), US
(7414 hex inver ter), and U4
(74123 monostable mu lti
vibrato r).

The Stgnet lcs NE567 is
m y favorite toy. I' l l

never give it u p . After
work ing on severa l old
te lepho ne company de
code rs, I rea lized that they
def in ite ly leave somethi ng
to be des ired-especially
if you w ere to attem pt to
bu ild one from sc ratc h!
A lso, after experienc ing
seve ral com mercial- '
qu ali t y sta te-of-t he-a rt
DTMF decoders, I rea lized
that w hile they are terrific
decoders, t heir pri ce is out
of sight. That leaves the
N E567.

M r. Everhart" described
the li mitations of the 567 in
a very t horough presenta
tion. However. its li m ita
t ions ca n be wo rked
around to y ie ld a high
qu ali t y, supe r ior pe rfo rm
ing decoder. The 567 can
not stand alone wi thout
condit ioni ng its output.
The ci rcu itry p resented
he re IS a sophisticated
sig na l condi t ioner and
valid-digit recognizer. It is
an improved alternat ive to
separate delay networks
on the outputs of al l eight

OJ. H. Everhart WA3VXH, -ro
ward a More Perfect Touchtone
Decode r ," 73 Magazine,
November, 1976, pages 178
181.
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Fig. 2. Blo ck. d iagram of decoding sys tem.

high when the digit is
decoded.

The sys tem de scr ibed
here is in use at thre e
repeaters in the Hartford
(T area (W R1ABM: .281.88
a nd 442.8 5-447 .85 a nd
WR1AF U: .751.15) as
a u to p a tcb and co n t rol
decoders a nd are working
well without any problems.
With a O.S-second response
time, the re has never been
a false activat ion of any
function . •
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put waveform . U7 and U8
(7400 NAN D gates) provide
the gat ing of the 567s to
the six tee n-l ine de coder .
Thus , no tone de co d ing
can tak e pla ce wit hou t
valid-di gi t rec o gn it io n
because t he ou tp uts of the
567s are no t being applied
to the sixteen-line decoder
unless va lid-dig it re cogni
tion has occurred . The o ut
put s of the s ixte e n-line
decoder, U9-U12 (7402s),
are normally low and go

This would meet the re
quirements o f o nly o ne low
and o nly o ne high tone , but
wou ld no t be decoded if R1
were se t cor rectly.

Next, we use the output
of the va lid-di gi t re cog
nizer to gate the ou tputs of
the 567s into the eight-to
s ixte e n-li ne dec oder. U5
a nd U6 a re 7414 Schmitt
triggers . They will further
co nd it ion the outputs o f
the 567s and sha pe the out-

must have o nly one low
tone and o nly one high
tone .

The next section o f the
va li d-digit recognizer is the
de lay ci rcuit consist ing of
U3, U4, and U5. R1 and ( 1
determine the time delay.
The o utput of the valid
digit recogn izer c ircu itry is
U3, p in 3. Pin 3 of U3 goes
low on ly when o ne low
tone AND o nly one high
tone are present and they
mu st rem ain uninterrupted
for the time duration set by
R1 and ( 1. Optim um set
ting of R1 is from 0.25 to
0.5 seconds . This se tting
may vary for your par
ticul ar se tup. As a rule of
th umb, set R1 to be fast
enough for your signa ling
requirem en ts, but s low
enoug h to re ject erratic
pu lsing. Remember that a
co ndit io n co u ld e xist
where a certai n vo ice may
be decoded as two tones
which happen to be two
to uchtone w freq uencies.
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