A TDK Group §Company DTMF Receiver

s SS5I1 757201
JWM | Integrated

Dcrober 19491
DESCRIPTION FEATURES

The 55| ¥5T201 iz a complete Dual-Tone Multire- = Cantral otfice quality

quency (DTMF) receiver detecting a selectable group +  NO front-end band-splitting lilters required
of 12 or 16 slandard digiis. Ne front-end prefitering 1s

needed. Thecrlly externalcomponents iequiredarean *  Single, lew-wlerance, 12-volt supply

inexpensive 3.58 MHz television “colorburst” crystal  «  Datests aither 12 or 16 standard DTMF dighs

for frequancy referenca) and two low-tolerance by- -
pass capacitors, Exlremely high system density is :ﬁ:fei':l::penswa 3.573545 MHz crysial for

mace passivla by using The clock oulput of a crystal
connected 851 TET201 receivertodrivalhelimebasgs  +  Excellent speech immunity
ilﬂaddﬂ;:gal_reaﬁl:el;s: Trt‘edss!“iﬁ;im 158 m':'"':'r'”:: *  QOuiput in elther 4-bit hexadecimal eode ar
integrated circuit fabricated w -power, comp binaty eoded 2-0f-8

memtary symmetry MOS [CMOS) processing. It re- " ) )
quilesonly asingle Iowtolerance vollage supplyandis  * 22-pin DIP package for high system density

packaged in a standard 22-pin DIP. [Comimmsd;  *  SYRCAMONOUS ar handsheke interface
Three-state cutputs
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SS175T201
Integrated
DTMF Receiver

DESCRIPTION (Conlinued)

Tha 351 75T201 employs state-of-the-an circuit tech-
nology to combine digital and snalog functions on the
same GCMOS chip using a standard diglial semicon-
dutor process. The analog inget is preprocassed by
60 Hz reject and barwd spitting fiters and then hard-
limited to prévide AGC. Eight bandpass fiters delect
the individual tones. The digial post-processar 1imaes
ihe tone duralions and provides ihe comecly coded
digital outpuls. Cutputs interface directly ta standand
CMOS circuitry, and are three-state anabled 1o facili-
1ats bus-arianed architeciurae,

AHALOG IN

This gin accapts the 2naieg inpuat. tis intemally blased
so that tha inpH signal may be AC coupled. Tha input
may be DC coupled 23 kong &8 1t doas not axcaad the
posilive supply. Proper Input couping is ilustrated in
Figure 1.

CRYSTAL OSCALATOR

Tha S35 75T201 contains an pnboand invarter with
suflicie nt gain to prowide caclilation when connecied to
& low-cost television “colorburst” arystal. The crystal
oscikator is enabled by tying XEN high. The cryelal is
connecled between XIN and XOUT. A 9 MO 10%
resistor i5 also connecled between these pins. In this
moda, ATE is a clock frequengy outpul. Other
851 7T5T201's may use the same frequancy ralerence
by tying thelr ATE ping tp the ATB of & cryslal con-
hacted device. XIN anad XEN o the auxiliary dawicas
mwist then ba tied high and low raspactivaly. Tweny-
five devices may run off a single cryslal-connecied
331 75T201 as showh in Figure 2.
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FIGURE 1: Inpul Coupling
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FIGURE 2: Crystal Connectlons



851 75T201
Integrated
DTMF Receiver

H/B28

Thig pin sadects the larmat of the digital outpul cods. Whan HBES ig tid high, the output is haxadecimal. When
tied low, the output is Dinary coded 2-01-8. The table below dascribas the two outpul £odes.

Hexadaclmal Blnary Coded 2-of-8 ]
Digh DB D4 D2 o Digh D8 p4 D2 D1
1 0 0 o 1 1 0 0 0 0
2 0 o I T I 2 0 0. f 1
5 g o | 1 1 3 0 o i 0
4 0 1 o g q 0 1 QO o
& i 1 1) 1 3 1] 1 ] 1
1] {Q 1 21 L g 0 o1 1 &
. 0 1 1 1 7 1 {l { | O
8 1 o \ \ 8 .l .1 | @ 0 1.
9 1 0 b R N I - S T 3 0
|0 1 1] 1 o B |1 1 ] 1
1 1 0 1 1 . 1 1 { 1]
# 1 M 1] 1 # 1 1 1 i
A 1 1 oo A A 0 g 1 i
B 1 1 1 0 B 0 1 1 1|
C_ 1 1 . D . G 1 a 1 1
D [ O 0 1] ] 1 1 1 1
TABLE 1: Outpul Codes
IH1633 DV and CLROY

When tied high, this pininhibhs detection ol tone palrs
containing the 1633 Hz compongnt. For detection ol all
16 standard digits, IN1633 must be tled low.

OUTPUTS D1, D2, D4, D3 and EN

Cutputs DY, 012, 04, and DB are GMOS push-pullwhen
anablad (EN high} and open sircuited {high imped-
ance) when disabled by pulling EN low. These digital
cutputs provide the code corresponding 1o the de-
tected digilinthe forrmat programmed by the HB28 pin,
The digital cutputs become valid after a tene pair has
bean detasted and they are then cleared when a valid
pausgs i timed,

41

DV slgnals a detectien by galng high afier a valid 1one
pair i sensed and decoded at the oulput pins D, D2,
C4, and DA. DY remalns high until a valid pause ooours
or the CLRDY is raised high, whichever zomes firsl.

INTERMAL BYPASS FIMS, 51, 52

Inorderforthe S5 7ST201 OTHMF Receiver 10 function
prepery. Ihese pins must be hypassed o WVHA with
0.1 WF £20% capacitors.



SSI1 757201
Integrated
DTMF Receiver

POWER SUFPPLY PIMNS, Ve, VA, Vo

Tha analog W) anddigital (V) supplies are brought
out separately to enhance analkog noiga Immunity on
ihe chip. Vs and Vo shouid be connected exdamally
a5 shown in Figurne 3.
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FIGURE 3: 12V Systam

N/C PINS

These pins have ne intamat connedlion and may be left
fioating.
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HOTE: Colunm 1 v for wpwcml mpplicrilore
wrd bu el morem ity wewd In Belephone dialing.
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FIGURE A: DTMF Diallng Matrix

DETECTICH FREQUENCY
Low Group f, High Group f,
Row 0 = 687 Hz Columin 0 = 1209 Hz
Row 1 = 770 Hz Column 1 = 1336 Hz
Row 2 = 852 Hz Column 2 = 1477 HZ
Fow 3 =841 Hz Column 3 = 1633 tIz

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

Operalion above absolute maximum ratings may damage the devica, All $8| 75T201 uhused inputs musi b

connacted o Ve or Vo, as appropriae.

PARAMETER RATING UMIT

OC Supply Voliags - e | Relerenced ta Ve, ¥ao L

Operaling Temperalure -4 10 +85°C Amblent

Storage Temperature _ -85 10 +150°C

Power Digsipation {25°C) . o 1w . o
L’q:‘._*l_.ll Voltage All inpung excapl ANALOG IN (VPr+ 0.5V} 10 (VD -0.5Y}
_ ANALOG__J.N Vokage - o (VP + 0.5V to (VP - 22V

DG Gurrent inbo amy Input 1. 0mA

Lead Temperature Scldenng, 10 sec. 300G

a4




SS| 757201
Integrated
DTMF Receiver

ELECTRICAL CHARACTERISTICS
(-40°C < Ta < 4855, VP - VYD = VP - Via = 12V + 10%)

FAHAMETER CONDITIONS MIN ™P Max LUMNITS
| _ Frequency Detect Bandwidth t{15+2Hz)| =23 £30 ot fo
Amplilude for Detection gachione -2d +8 dBtm ref.
_ | e 004
Twisl Tolerance Twist - g Tone -8 +4 dB
Low Tone
&C Hz Tolerance Vs
Cial Tone Talerancs "precize” dial tone og”

_ Tak Off | MITEL lape #CM 7290 2 | hits
Gigital Qutputs M7 level, 750 pA load WD Yne+0.5 W ]
{axcopt XOUT) "* levet, 760 pA load ve-05 Ve Vo
Crgtal Inpts “J7 level L W
(except H/B28, XEN) “1" level e ve |V
Drgital Inpuls " level  Vno VND+1 W
H/BzE, XEN 1" lgval We-1 Ve W
Power Supply MNaisa itlé band 23 myp-p
Supply Current Ta = 35°C 2% ) mA

Ve - Vit = WE - WD = _1?_\)1!%

~_Noise Tolerance _ | _MITEL tape #CM 7290 ) -12 dg”
(nput Impedance Vo= Vi Ve - 22 100 kLD pF
* dB referenced to lowes! ampliude tone
W+ D_3(VP - Wio)

YR - 0AVE - WD)
TIMING CHARACTERISTICS
(4000 = Ta < +85™5 Ve - WHR = Ve - Wha = 12V 2 10%:)
FARAMETER CONDITIONS MiN TYP MAX UNITS
v Tone Dsteciion Tima 20 25 40 _oms
1th  Data Overlap of OV CLRDY = Vo, EN = Vp ri Ul
Rising Edga I
e Pause Detection Time &R 32 40 _ms
1dv  Time between end of 40 45 50 ms
Tone and Fall of OV

4-5




S5175T201
Integrated
DTMF Recelver

TIMING CHARACTERISTICE (Conknued)

PARAMETER CONDITIONS MIN TYP MAX UKITS
=W Data overlap of DY 4 4,56 4.5 ms
| Falling Edge
tet  Frop. Delay: Aise of Gl 300 pF 1
CLADV o fallof OV | Measured al 50% polnis
Ouipwt Enabde Time Ci =300 pF. Rl = 10K 1
Measured frorm 50% point
ot Rlging Faga of EN to
the 509 point of the data
outpul wilh Rl 1o
~ opposile rail. -
Quiput Disable Time Cl=300pF, R = 1K, 1 415
AV =1y
Meaazurad fram 50% point
ol Falling Ecige of EM o
1ime a1 which output has
changed 1V with Rl 10
. opposie rall.
Quiput 10-60% £l = 300 pF 1 ps
Transiticn Time
_4 L —
ANALOS PUT | TONE BURST | TONE BURST
e
—+ h— Lhl
DM, D2, D4. e | | |
bty —I|£ |-6— — Wy (e

DY

CLADY

FIGURE 5: Timing Dlagram
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S8I1 75T201
Integrated
DTMF Receiver

APPLICATICN INFORMATICN
TELEPHONE LINE INTERFACE

In applications that use the SSI1 75T201 to decode
DTMF signaks from a phone ling, a DAS (Direct Access
Arrangement) must be implemented. Equipmant in-
fandad tor cotnection to the public lelephone network
miust comgaly with and be registerad inaccondanca with
FGG Part 6. For PBX applications reler 1o EIA Stan-
dard AS-464.

Some of the basic guidelines are:

1) Maximum voitage and current ratings of the
351 757201 must not be exceeded: this calls for prg-
fectionirom ringing voliage, If applicabie, which ranges
tram 80t 120 vals AMS over a 20 to BOMZ frecquancy
rarge,

2] The ilterface equipmant musgt not braakdewn with
high-volage transient tes1s (including a 2500 volt peak
surgs) as defined in Ihe appilcable document.

3} Phone ling 1gemination musl be less than 200G DC
and approximately §000 AC (208-3200 Hz).

4} Termination must be capabla of sustaining phong
ling oo current (of-hook conditian) which is typically
18 1 120 mA DG,

5] Tha phone lire termination musl be electrically
balanced wilh respedt to ground.

TR

ARALOG
MPUT

=|ITaTEN

TIP > ”
11 -
B0 —

FIGURE &: Simplilied Irderfacs

€) Public phone line termination equipmen must ba
registerad in acoordance ko FCC Part 88 or connacted
through registered protection circufry. Fegistration
typically 1akes aboUt sic maonths.

Fijura & shews a simplified phone line interface using
a 600{2 1:1 lina translormer. Transformars spacially
designed for phong line coupling are available fram
many transformer manufachurers.

Figura 7 shows 4 mere featured version of Figure 6.
These added optians include:

1) A 150-voll surge profector 1o aliminabe high volage
Spoikes,

2) A Texas Instruments TCMA520A ring deteclor,
oplically isolated from the supamvisory Sircurry.

) Back-to-back Zaner diodes o protecl 1he DTMF
(argd opticnal mulipla: er Cp-Amp) from ringer voltage.

4) Audio muliplexer which allows voics or Sther audio
to be placed on 1he lina {a racordad messags, for
example} and not ntedere with incoming OTMF 1one
dedaction.

An integrated volce Circuil may also be implemented
for line couplng, such as the Texas Instruments
TOM1705A, hawaver, this appreach |5 typleally mare
expansive than using a transformer as shown above.

WO TED CUTRUT

47

FIGURE 7: Full Featured Interface
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PACKAGE PIN DESIGNATIONS

{TOP VIEW)
o1 [ 1 zz ] Dz
Higzs [ 2 210 o4
v [ 3 201 o8
vip [0 4 19{] CLRDV
w1eaa [ s 15[ DV
vp [ & 17 [] aTB
NG L 7 16 [ #ACN
NG | & 16 1| 2N
s1 |8 14 [ *0OUT
s2 .| 10 131 Ya
NS 12 {] AMALOG IM
22.Pin DIP
ORDERING INFOARMATION
PART DESCRIPTION CRDER NO. PKG. MARK
S8I 757201
22.Fin Plastic DIF 76T30° - IP 751201 - P
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