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SSI1 75T2089/2090/2091

DTMF Transceivers

DESCRIPTION

Silicon Systenws” S5 75T2088/2050/2021 are com-
phele Dual-Tene Multfrequency (DTMF) Tranaceivers
that can both generate and deloct all 16 DTMF tona-
pairs. These |Ce integrate the pedormance-proven
S5 75T202 OTMF recaivar with a DTMF generator
gircuil,

The DTMF recetver glecirical characteristics are iden-
ticalto the slandard S51 757202 devica characlaristics.
Tha OTMF generator provides performance similar bo
the Maostek MKS380, but with an improved (tightar
cutput amplitde range specificalion and withthe gddl-
tin ol depandert iatch and resat conlrols.

An additional feabsre of the S31 75T2080/2081 is "im-
procise” call pragress detector. The delecior detacts
Lhe prasence of signalg in the 305-644 Hz band.

[Canbinum

FEATURES

Mimweenibeer 1991

DTMF Gengrater and Recelvar on cne-chip

Call prog rass catection (2090/2081 only)}

Early detect output {20591 only}

DTMF Recalvet exhiblts excellant speech immunity
Analqg input range from —32 10 -2 dbm {ref 600 0}

Threg=state GURULS (4-DH hexadecimal) from DTMF
Racalvar

AC coupled, IMarnally hiased analag input
Latchad DTMF Ganarator Inpeits

DTMF cutpud by, —8 dBm {Low Band) and -5.5 dBm
{High Band)

Easy intarlate for microprocessor dlaling

Uses Inexpensive 3.579545 MHz crystal for rafer-
ance

Law-powar 5 volt CMOS
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881 75T2089/2090/2091
DTMF Transceivers

DESCRIPTION (Continued}

Tha 551 75T2081 alsc incorporates en early detect
functionwhich is usslul inmukiHchanne! rado scanning
apprlcatizng. The coly axtamsal CoOMmPonents NecoBSary
1or tha 5SS 75T2088/20090/2091 are 8 3.58 MHz
"sokarbursl” erystal with a parallet 1M resistor. This
provides the time base for digital funclions and
swhched-capacitor filters in the device. Mo extenal
1ikenng B required.

CIRCUIT OPERATION

RECEIVER

The DTMF Recaivar in the 551 75T2088/2050/2081
datects the presance of @ valid tone pair (inckicating a
single dialed digit) on a telephone line or other frans-
mission medium. The analog inpuris pra-processed by
&0 Hz raject ang band-spliting tihers, then hard-imiled
1o provide Automatic Gain Cortrol.  Eigitt bandpass
fikers deledt the individual fones. The digitat post-
piocesser limes the tone duralions and provides the
comectly coded digital outpuls. The outpuls will drive
etandard CMOES sircuitry, and are three-state enabled
1o fadlitale bus-oriamed architecturas.

DIN

This pin accepts the analog Inpul. it i intarnally biased
sa that the input signal may be AC coupled. The inpul
may be D coupled as long as it dogs not exceed tha
posiive supply. Proper inpal coupling is ilustrated In
Figure 1.
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FIGURE 1: Input Coupling

The IC is designed to accept sinusoidal inpul wave-
forma but will oparate satisfaclorily with any input that
has he correc! undamental frequency wil b harmonics
graatar than -20 d8 balow the fundamental.

CRYSTAL QSCILLATOR

The IC containg anonboard Inverer with sufficient gain
fo provide oscillation when connected to 2 low-cost
felevision ‘color-burst” crystal.  The cryslal is placad
babwean XIN and XCUT inparalel with a 1ML2 resistor,
while XEN ks tiad high. Since the swilched-capaciioe-
fitertime base is derived from the crystal oscllator, the
frequency accurscy ol allporions of ihe |G depends on
iha time base toleranca, The 551 DTMF Racelver
Irequency response andd timing ke specifiad for 2 time
base acruracy of &t least H1.005%. ATH iz a cinck
cutput with the frequancy ol 1/8 of crystal. Ciher
davices may use the same Iraguancy reference by
1ying iheir ATR pins to 1he ATB ol a crysiat conhecied
gevica, AINand XEN of the auxiliary devices musi then
be fied high and kow respectively, 20UT is lef Hioating.
XOUT ie dasigghed to drive a resonan gircuil only ang
is it intended o drive additional davices. Ten devices
may ruh off a single crystal-cannected transceiver as
shown in Figure 2.
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FIGURE 2: Crystal Connections
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SSI1 75T2088/2090/2091
DTMF Transceivers

AECEIVER DUTPUTS AND THE DE PIN

Cutputs O3, 01, D2, D3 arg CMOS push-pull when
enabilad {DE low} and open-circutted thigh Impsdanca)
whan disabled {DE high]. These digital outpuls peovide
the hexadecimal code comesponding to the deteclad
digit. Figure 2 shows 1hal code.

The digitad cutpuls kecome valkd and DV signals a
detection after a valid tone pair has been sanséd. The
outputes and DV are claared when a valig pause hag
been lmed.

Hexpderimal Code
Dight In o7 DG D5 o4
Ol D3 D2 o (1]1]
1 ) ] ] 1
2 i 4] 1 T
3 e & 1 i
4 D 1 0 0
LY ] 1 0 1
H 1] 1 1 ]
2 T S 1 P
8 1 0 1] (B
E: | 1 4] 0 1
0 L] 0
- 1 o 1 1
i 1 1 0 )
A 1 1 { 1
B 1 1 1 1]
c 111 1 1
D H 0 & 0
FIGURE 3

GENEHATOH

The DTKF gensratar respands to 3 hexad scimal code
Inpud with a walid 1one pair. Pins D4-D7 are the data
Inputs for the generator. A high 1o low transten on
LATCH cauees the haxadecimal code 1o be latched
imternally and ge neration of the appropriale DTWMFlone
pair to begin. The DTMF outputis disabled by a highon
RESET and wil not resuma until newdata is 'atchedin.

DIGITAL INPUTS

The C4, 05, DB, 07, LATGH, RESET inputs 1o the
DTMF genaralor may be intarfacaed ta open-coliecior
TTL with 2 pull-up register or slandard CMOS These
inputs Inllow iha same hexadecimalcodetormat asths
DOTMF racalver output, Figure 4 shows the code lor
each digit. Tha dialing mairix and deteciion Irequency
table betow list the Trequencies of the digits.

=101} ol Calz

o [ [ [7] 4]
o [ B [ 3
s [ [ [ [
i [ B [ B

MOTE: Colimn 3 m Tor specisl mppfcatiame
maned im0l TRy Lt b e dH Rl

FIGURE 4: DTMF Dialing Mattix

DETECTHON FRELUENCY

ED QUTPUT {75T2091 only]

Tnge ED cutpid goes high as soon as the 531 7ET2081
beqgins to dalart 4 DTME ione pair and falls when the
S5175T2091 bagins o detect apause. The 01, 02 D4,
ard D8 autputs are guaranieed tabe valid when DV ig
high, but ara not Recassarily vald whan EO i high.

4-2F

Low Growp §, High Group f,

Row 0 = §37Hz Column 0 = 1208Hz
Row 1 = 770Hz Column 1 = 1336Hz |
Row 2 = §52Hz Column 2 = 147711z
Row 3 = 941Hz Column 3 = 1633Hz




85| 757T2089/2090/2091
DTMF Transceivers

DTMF OUT

The output amplitiude characteristics listed in fhe
speciications arg glven for a supply valiage of 5.0V,
However, the oudpud kvel is directly proporlional ta the
supply, so yariations in it will atfect the DTMF oulpul. A
recommended line terdaca for this output is shown in
Figura 5.

CALL PROGHESS DETECTION [75T2090/2081)

The 75T2080;2081 have a Call Progress Delectar that
consists of a bandpass fitter and an energy detecior for
tuming the onfcfl cadences into a MICIORICCESS0r
compalinte signal.

DET OUTPUT {7ST20890,2081)

Theaulputis TTL compatible and will Ba of 2 frequency
corresponding io the varous candances of Call Prog-
rass sighals sush ag: on 0.5 speiofl 0.5 see for s busy
tene, on 0. 25 seciofl Q.25 eacforaresrdertane and an
(8-1.2 sefoll 2.7-2.3 sac for an audibla ring tons.

LIN INPUT [TST2000/2091)

This analog inpul accepls he call progress sianal and
should be usad in the same manner as the racaiver
input DN,

OTMF
auT

g
i

FIGURE 5: DTMF Output

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM HATIHNGS
Uperating above absolutz maximum ralings may damage ihe device.
PARAMETER RATING UMNET
DG Bupply Vodage (Vp - Vn) +7 v
Wokage at any Pin (VN =0) QAR+ D.S___ - Y

DI Voltage Vp + 0510Vp - 10 Vo
Current Through any Protection Device +20 ma _
Operating Temperaturs Range -4 3 + R i
Storage Temperaiurs -5 I 150 - “c
RECOMMENDED OPERATING CONDITIONS
PFARAMETER CONDITIONS MIN NOM MAX LUNIT
Supply Voltage . 43 55 v
Fower Supply Nolse (wide band) 10 my pp
Ambignt Temperature 1 A0 +3% LY
Crystal Freguency -0.01 +3.1H o

| (F Nominal =3579545MHz) | . _ ;
Crystal Shunt Resislor 08 1.2 I3
DTKF OUT Load Resisiance 104 L3

400



SS1 75T2089/2090/2091
DTMF Transceivers

DIGITAL AND DC REQUIREMENTS

The 1oilawing secirical specifications apply 1o 1he digital input and eutput sighals over the recommended
Speraiing range unless otherwise nofed. The specifications do not apply te the fallwing pins: LIN, DiM, XIN,
XOUT, and DTMF QUT. Positve currend |s deflned as enterdng the clrouit. Vn = 0 unless olherwise slated,

PARAMETER CONDITIONS MiN HOM MAX | UNITS
Supply Currant* 15 30 | _mA
Power Dissipabon 225 my
Inpuat Voltage High 0.7vp . N
| npu Voltage Law 0.3vp v
ImpLA Cun'e_nt High 0 A
Imput Current Low L A0 | pA
Dulnn Vokana High Ich = -0 2mA vp-0.5 ¥
Dulput Virkage Low Iol = +0.4mA wn+0.5 v
* with DTMF oulput disablad
DTN RECEIVER: Elacirical Characterlsilcs
FARAMETER CONDITIONS MIN NHOM MAX UHIT
Frequency Dotect Bandwidth | Hseenz| 23 +3.5 %Fo
Arpituds or Daetection _Each Tone -3z -2 ABmong
Twig! Tolerance -10 +10 4B
80Hz Tolerance 0.8 Vring
Diﬂ Tone Telarance Pricilse Dial Tonea J ) de*
Speach mmunity MITEL '_I'ap_E _J_t(‘.:!._l?ﬂgﬂ 2 _ hits
Moise Tolerance MITEL Tapc #CM7290 12 de”
Input Impedance 100 Ki2
* Relerenced to loweast amplituda tone
DTMF HECEIVER: Timing Characiatistics
PARAMETER CONDITIONS MIN NOM MAX LNIT
~TON  Tone Time for Detect 40 ms
TON  Tons Time far No Detect 20 ms
TOFF Pause Time for Rsdetaction AD ms
TOFF  Pause Time for Bridging 20 M5
_TEH Betest Time o 25 46 s
T Aeleasa Time 35 S0 ms

4-29



881 75T2089/2090/2081

DTHMF Transcelvers

OTWF RECEIYER: Timlng Characiaristics {Corntaued)

PARAMETER CONDITIONS MM NOM MAX UNIT
TSU1 Dala Set Up Time 7 ) | ks
_THD‘I Dala Hold Time 4.2 5.1 (11
TED  ED Detect Time 7512081 only 7 o2 s
BER ED Ralease Time TET2091 only 2 18 nrs
Cutput Enable Time 2040 ns
Cxitput Disabde Timea 204 s
DTMF GENERATOR: Elctrical Characteristics
Frequeancy ACCuracy _ -y ] +1i8 %Fo
- Dutpul Ampliuds A1 = 10062 to Vin, Vip - Vi S.0M] I t
Low Band g2 c-v2 | _cbm |
Higgh Barg -B.6 | +4s dem_ |
Oubput Diztonion DC to 50 kH=z -] dB
DTMF GENERATOHR: Timing Craraciaqistics
T3TART Stant-Up Time i _ 25 |-
T3U?  Data Se1-Uip Tima 1040 ns
THOZ  Data Hald Time 1) ng |
TRP RESET Pulsa Widlh 10340 | M
TPwW LATCH Pulse Width 10 1)
CALL PROGRESS DETECTOR: Electtical Characteristlcs (75T200D/2091 only)
Ampliude for Qetectian 305 Hz-B40 Hz —_-H} 1] d8m
Ampiude for Mo Dlata-::_li:_-n 306 Hz-640 Hz -5 dEm
o 1>2200 Hz, <160 Hz 25 | dBm |
Detect Outout Logic 0 5| v
e Logic 1 45 v _|
"LIN" Input Max. Vokage Von-10 voo | ¥
Input lmpadance 500 Hz 100 ki
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551 75T2088/2090/2091

DTMF Transceivers
CALL PROGRESS DETECTOR: Elacirical Characterlstics (Caninued)
PARAMETER CONDITIONS MIH NOM MAX UNIT
TON  Signal Time for Datect 40 o ms
T'DN Sigreal Time for Mo Dateact . 1 ms _
TOFF Interval Time for Detedt | 4 ms
TOFF  Inbarval Tirme fof No Detect o 20 ms |
TD2  Detecl Time _ 40 ms
TR2 Relsasa Tima 40 ms
(" S 5 S
E m_m..""— —'-| e THEI Ll hﬁj
Do 1. Ge D ’41 I 4 |_ = B — —
=D ™ 7
22— = o o [ | l

" TETE0M only

FIGURE 6: DTMF Decodear FIGURE T: Gall Progress Dedecior

{75T2090/2091 only}
THE |
CH. D5, DE.O7T ><

—i- [SEE NUTE ————————————————]
RESET |
TETART I_L.i

- A
CTMF T <_ >

NOTE: T-E HDGATED TIME MAY BE &5 Swddl 450 SEC., MEAWRES THAT "HE TATCH AND BESCT LINCS MAY RF TEO TOSETHER.

FIGURE &: DTMF Genaralor
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§51 75T2089/2090/2091

DTMF Transceivers

PACKAGE PIN DESIGNATIONS

{Top View) N
BafdB8ab A&
oA 22 1 ov ce 2l ek ’,T??ngiﬁ‘ﬁ
p2 ] 2 21 ] D7 o 2 H' =l BE[s o 25 ] D5
K 20 [1 06 pafa 2 o7 VP[] 244
Do ¢ 9 00s h;l[4 j;:: ED[]7 23 ] EATCH
OF s ;
WE':' ::]D" v e 2 ] ou NG 8 22 11 NG
e Cé& . [l TATZH (7 2= [] ATCH NG 21 || N
i C7 = § et XEN 1y @ a1 I RsT XEN[] 10 24 [] RST
T H DET
XOUT O g 14 ] uNr Nﬂgg il NG 1 19 [| BET
' e 18 1 Ne 12 13 14 15 1B 17 18
XN T] 10 13 [] DTMFOUT oo 1a [] DET T e e
ATB ] 11 i2 [] N xout [| 12 17 UM = 'g 2 2 E % =
- 7572000 antly X O[] 13 16 [, DTWMRGUT = LE"
ATE |1 14 151 WN [
TaT2DEaf2090 TET2HE1 FaT2001
22-Fin CIF 28-P1n DIP 28-Pin PLCC
DROERING INFORMATION
PART DESCRIPTION OADER NO. PKG. MARK
551 75T2089
22-Pin Flgsiic DIP T5T2|.'._I.B!i -IP ?STEF-HQ -IF
551 7512080
82-PiNDIP 7512090 - 1P 7572030 - IP
551 7672081
28-Pin Plastic DIP 7512081 - IP 7572091 - IP
28-Pir PLCC o201 - H 7572091 - IH

Ho remponsitalivy is assumod by Sillcon Systams ‘o use of this product nor kor any inkingements of patenta and tademarks ar other fghts
of third parties resultng frem [t usa. Nolloanse |5 grarmed uncor any plgnts, patentrighis or radamarks ot Siliean Syskn s, Silieon Systems
regeryEs 1e ight 1 make CHangas n specificabons al any fima without notica Accordingly, the reader is cautoned to varify that the dals

ehaet is curent before placing orders.

Silicon Systoms, Inc., 14351 Mytorc Road. Tusting CA B2630, {714 573-6000, FAX: {714} 5736014

E1Da1 Hilicgn Systems, Ing.
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