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FEATURES 20-PIN DIP PACKAGE %
O Complete DTMF transmitter/ O Microprocessor port g~ =
receiver O Adjustable guard time/Auto- E 2
O Excellent performance matic tone burst mode/Call d P=
O Single 5 Volt supply CMOS progress mode g
technology E §
GENERAL DESCRIPTION E i
q
The SC11280 is a monolithic DTMF  with precise timing. A call progress R 1 1250CN ;?]
transceiver with call progress filter.  filter can be selected allowing a 11280 " =
) . Lo ; ; SC11280EN 7
It is fabricated in Sierra’s proprie-  microprocessor to analyze call A
tary 3 micron CMOS technology  progress tones. A standard micro- 28-PIN PLCC PACKAGE ®.
which provides low power dis-  processor bus is provided and is ’ g
—

sipation and high reliability. The
DTMEF receiver is based upon the

directly compatible with 6800
series microprocessors.

industry standard SC11270 mono-
lithic DTMF receiver; the transmit-
ter utilizes a switched capacitor
filter for low distortion, high accu-
racy DTMF signaling. Internal
counters provide aburstmode such
that tone bursts can be transmitted
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PIN DESCRIPTIONS
NAME PIN # DESCRIPTION
22 12(17) System clock input, TTL compatible.
Cs 10 (14) Chip Select, TTL input (CS = 0 to select the chip).
DD, 14-17 (19-22) Microprocessor data bus (TTL compatible).

ESt 18 (26) Early Steering output. Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause
ESt to return to a logic low.

GS 3@ Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

IN+ 1 Non-inverting op-amp input.

IN- 2 Inverting op-amp input.

IRQ/CP 13(18) Interrupt request to MPU (open drain output). Also, when call progress (CP) mode has
been selected and interrupt enabled the IRQ/CP pin will output a rectangular wave
signal representative of the input signal applied at the input op-amp. The input signal
must be within the bandwidth limits of the call progress filter. See Figure 11.

N.C. (3,5,10,11, 16, No Connection.

23, 24, 25)
RS, 11 (15) Register select input. See register decode table, TTL compatible.

R/W 9(13) Read/Write input. Controls the direction of data transfer to and from the MPU and the
receiver/transmitter, TTL compatible.

StGT 19(27) Steering input/Guard Time output (bidirectional). A voltage greater than Vg detected
at St causes the device to register the detected tone pair and update the output latch. A
voltage less than V.. frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage
on St.

TONE 8(12) Dual Tone Multi-Frequency output.

Vee 20 (28) Positive power supply input.

Vier 4(6) Refefenc.e vo}tage output, nominally V_./2 is used to bias inputs at mid-rail (see
application diagram).

Vs 5(7) Negative power supply input.

XTAL,, 6 (8) DTMF clock/oscillator input.

XTALgy 709) Clock output. A 3.5795 MHz crystal connected between OSC1 and OSC2 completes the
internal oscillator circuit.

FUNCTIONAL DESCRIPTION
The SC11280 integrated DTMF  Input Configuration Receiver Section
Transceiver architecture consists of . i i
a high performance DTMF receiver gg]e] ;ggut arrgngemde.rf\ft of Fhle Separation qf the' lov:/:l and high
with internal gain setting amplifier - prt(_)w ;35 a 1,}, erentlali 5“)“}? tDones 18 .achlleve hb}’ apply;
and a DTMF generator which em- mpt:; opera 10n(2\1/ an’;p 1h {e; as wed ingt e TMangna? tﬁt elnput§o
ploys a burst counter such that ?s; 1asﬂs\01frce t REtF\:V )/Cz 1lsjuse. lt)woslxth-?irldersvil\lt; ecgca.‘pila}?to;
precise tone bursts and pauses can o bias the mputs at Vec/ 2 Frovi- anc pass filters, the bandwidths o
: sion is made for connection of a  which correspond to the low and
be synthesized. A call progress feedback resistor to th high P . Fi
mode can be selected such that fre- ce atc( GSr efsm 0;. Ot € to;;-an.\p SlgThgrclmp requer;c;es (sle © Flgure
quencies within the specified pass ;’Utpl.l ) ) gr; ]usf.men "y gatl}?. ). The low iroup ! ter; SO ms:i;
band can be detected. A standard  [nasingleended con 1tg1c11ratlo}x:, e porz;tes notc es atﬁj()] z and 4 0
microprocessor interface allows ¥n1;>:1.1t pm? aFr.e conrzle;e as}f own Hz or exc?iptlona ia Ttofne rejec-
access to an internal status register, inFigure 1. 1%}1re fs o;v.sfft e nfci Son. Each lt(e; ou;put is gllol:vzd
two control registers and two data essary cor?ec tonstora difterentia y a second-order ~sw1tche_e )
registers. input configuration. capacitor filter section which
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Figure 1. Single Ended Input Configuration

smooths the signals prior to limit-
ing. Limiting is performed by
high-gain comparators which are
provided with hysteresis to pre-
vent detection of unwanted low-
level signals. The outputs of the
comparators provide full rail logic
swings at the frequencies of the
incoming DTMF signals.

Following the filter section is a
decoder employing digital count-
ing techniques to determine the
frequencies of the incoming tones
and to verify that they correspond
to standard DTMF frequencies. A
complex averaging algorithm pro-
tects against tone simulation by
extraneous signals such as voice
while providing tolerance to small
frequency deviations and vari-
ations. This averaging algorithm
has been developed to ensure an
optimum combination of immu-
nity to talk-off and tolerance to the
presence of interfering frequencies
(third tones) and noise. When the
detector recognizes the presence of
two valid tones (thisisreferred toas
the “signal condition” in some in-
dustry specifications) the “Early
Steering” (ESt) output will go to an
active state. Any subsequent loss of
signal condition will cause ESt to
assume an inactive state (see Steer-
ing Circuit).

Steering Circuit

Before registration of a decoded
tone pair, the receiver checks for a
valid signal duration (referred to as
character recognition condition).
This check is performed by an ex-
ternal RC time constant driven by
ESt. A logic high on ESt causes V.

(see Figure 3) torise as the capacitor
discharges. Provided that the sig-
nal condition is maintained (ESt
remains high) for the validation
period (tG.n,), Vc reaches the thresh-
old (V) of the steering logic to
register the tone pair, latching its
corresponding 4-bit code (see Fig-
ure 5) into the Receive Data Regis-
ter. At this point the GT output is
activated and drives V.to V.. GT
continues to drive high as long as
ESt remains high. Finally, after a
short delay to allow the output
latch to settle, the delayed steering
output flag goes high, signalling
that a received tone pair has been
registered. It is possible to monitor
the status of the delayed steering
flag by checking the appropriate bit
in the status register. If interrupt
mode has been selected, the IRQ/
CP pin will pull low when the
delayed steering flag is active.

Vee c1

SYGT :ﬂ Vo
ESt
R1
SID >
sc11280 | tera=®Ci) In (V&)
VTS\!/
terp = RiCi) In (—L)
Vee = Vst

Figure 3. Basic Steering Circuit

The contents of the output latch are
updated onanactive delayed steer-
ing transition. This data is pre-
sented to the 4-bit bi-directional
data bus when the Receive Data
Register isread. The steering circuit
works in reverse to validate the
interdigit pause between signals.
Thus, as well as rejecting signals too

Figure 2. Differential Input Configuration

short to be considered valid, the
receiver will tolerate signal inter-
ruptions (drop out) too short to be
considered a valid pause. This
facility, together with the capability
of selecting the steering time
constants externally, allows the
designer to tailor performance to
meet a wide variety of system
requirements.

Guard Time Adjustment

The simple steering circuit shown
in Figure 3 is adequate for most
applications. Component values
are chosen according to the
formula:

tpec = top + tome

tp =tpa+ tora

The value of t,, is a device parame-
ter (see table) and tp,. is the
minimum signal duration to be rec-
ognized by the receiver. A value for
C of 0.1 uF is recommended for
most applications, leaving R to be
selected by the designer. Different
steering arrangements may be used
to select independently the guard
times for tone present (t;.,) and
tone absent (t..,). This may be
necessary to meet system specifica-
tions which place both accept and
reject limits on both tone duration
and interdigital pause. Guard time
adjustment also allows the de-
signer to tailor system parameters
such as talk-off and noise immu-
nity. Increasing t .. improves talk-
off performance since it reduces the
probability that tones simulated by
speech will maintain signal condi-
tion long enough to be registered.
Alternatively, a relatively short trec
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