SS175T202/203

oy
Ji Ji m ’ 5V Low-Power
A TDK Group fCompany DTMF Receiver
Calober 1891
DESCRIPTION FEATURES

The 55 76T202 and ¥5T203 are complele Duak-Tone
Multifraquency (DTMF} receivers detecling a se-
lectable group of 12 or 16 standand digils. No front-end
pre-fitaring iz neaded. The only externally required
compenents are an inespensive 3.58-MHz2 televisich
“colerurst” crystal {or frequency reference) and a
blas resistor. Extremgly high system density is made
possible ty veing lhe clock oulput of A crystal-con-
necled 551 THT202or 7HT203 receiver o drivatha tima
bases of addiional receivers. Both are monoklhic
integrated circuils labricated with kw-powsr, Somple-
martary symmery MOS (CMOS) processing. They
reguire only a single low iolerance voltage supply and
are packaged in a standard 15-pin plaslic DIP.
[Camtinued)
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Cantral offics quallty

NG tront-gnd bend-splliting ikers requirad
Sing le, low-tolerance, S-volt supply

Datects aither 12 or 16 standasrd DTMF digits
Usas Inaxpensive 3.579545- MHz crystal lor
reference

Excofiont spepch Immunity

Dutpirt in eliher 4-bit haxadechmal code or binary
codod 2-0l-8

16-pln DIP package tor high system density
Synchronous or hatwlshake Intarface
Thras-stated oLtpUts

Early detect outpat (SS1 75T203 anly)
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551 75T202/203
5V Low-Power
DTMF Receiver

DESCRIPTION (Continusd)

The S5t 75T202 and ?5T203 employ state-of-the-art
cirguit technology to combine Jdigital and anaksg fung-
tions on the same CMOS chip uging a standard digital
sermicondulor process. The anake] nput i pré-prac-
gasedby &i-Hz rejac and band splitting fikers and thean
hard-Imited to provide AGC,. Eighl bandpsass iflers
detact the individual 1ones. Tha dighal past-processor
times the tone duralions and provides the comectly
coded digital outputs.  Owiputs interdace directly 1o
etandard CMOS circuitry, and are bhrea-state enabled
1o faciiinate bus-onigmead archilactures.

AMALOG 1N

Thig pin accepts the anakog input. It isimtarnally bizsed
50 that the input signal may be AC coupled. Tha input
may b DC coupled as bong a5 it does nol exceed the
pasitive supply. Praper input coupling s llustrated in
Figure 1.

Tha 551 75T202 is designad 10 accept sinusoidal input
wave forms but will operate salslactorily with any nput
that has the corect fundamental frequency with har-
maonkes leas then -20 dB below the lundamental.

CRYSTAL OSCUWLATOR

The S5I1 75T202 and 757204 cordain an onboard
inverer whh sufficlent gain lo provide oecillation when
conneled to a low-cost television “cokrbur " crystal.
Thegrystal oscillataris gnabled by lylng XEM high. The
orystal is connected batwean XIN and XOUT. A 1 ML
108 resistor is alsg connected betweenthese ping. (n
Ihiz meds, ATE Iz a clock frequency culput. Diher 551
FoT202s [or 7AT2H3's) may use the sams irequancy
raference hy tying their ATE pins 1o the ATB of a crystal
connected device. XIN and XEN of the auxiliary
dawicas must Than ba ted high and low respecively.
Tendavicas may runoff asingle crystal-connesied S5
75T202 or 75T203 a5 shown in Flgure 2.

HEX/BZE

Thigpinseledds the formal of the digital sutpul code, When HEX/B28 isticd high, Lhe oulpul iz hexadecimal. Whan
ligd bow, the output is binary coded 2-0f-8. The tabks below describes the two output codes.

Hexadacimal _ Binery Coded 20t-8
g D4 D4 p2 m Digit C3 D4 D2 ("))
1 2 0 0 1 1 0 0 g 0
2 ¢ 0 1 o 2 0 0 0 1
3 . o g 1 1 3 0 0 1 ]
4 b | 1 0 o 4 L o 0
— ; = 5 Rt BRSO o 1 n 1
- 0 A e | & | 0 1 U T
| 7 0 1 h 1 7 1 0 u ]
8 1 ¢ 0 0 8 1 0 0 1
g | 1 0 0 1 9 1 0 1 0
0 2 0 1 o 0 1 1 0 i
- 1 0 1 1 * L 0 D
8 1 1 0 o # 1 1 1 0
A 1 1 ] 1 A 0 0 1 1
B 1 1 1 0 B 0 1 1 B
c 1 1 1 1 c 1 0 1 i
D 0 0 2 0 D 1 1 1 1
TABLE 1: Outpun Codes



SS1 75T202/203
5V Low-Power
DTMF Receiver
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FIGURE 1: Input Coupling
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FIGURE 2: Crystal Connecthorns
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SS1 75T202/203
5V Low-Power
DTMF Receiver

IN1533

When lied high, this pit inhibits detection of tohe pairs
cortaining the 1633Hz componant. For detection of all
16 slandard digils, IN1633 must be tisd low.

QUTPUTE D1, 02, D4, D3 and EM

Outputs D1, D2, D4, D8 arg CMOS push-pull when
anabled {EM high] and opan cicciied [high impad-
ancd) when disabled by pulling EN lew. Thase digital
outputs provide lhe code corresponding to the da-
tected digit in the format programmed by the HEX/B28
pin.  Thea digital outpots bocome valid giter 4 tone pair
has bean datecied ang thay are than cleared whan a
valld pause is timed,

bV and CLRDY

DY signals a detegtion by going high after a valid tone
pair is sensed and decoded at the output pins D1, D2,
D4, and DB. DV remains highuntil a valid pausa ocours
or the GLARDY is rmised high, whichever is earier,

ED (551 75T203 anly}
The EC outpul goes bigh ags soon as tha 851 F5T203

beging to detact a DTMF one paie and falls whan the
F5T204 beging i0 detect a pause. The O, D2, 04, and

D8 oulputs are guaranieed 1o be valid when DV is high,
b are ot necassarly valkd when EL is high.

N/C PINS

Thesepins have no imlarnal conneclion and may be left
floating.

DTMF DIALING MATRIX
Soae Figure 3. Plaase make note that column 3 ig for

special applications and 5 not nomally used in lsle-
phone dialing.

v [ [ [ [
w (3] [ [ [3)
w [ [ L] [
~ [ O & O

FIGURE 3: DTMWF Haling Matrix

DETECTION FREQWUENCY
Low Group f, High Group {,
How (= 897 Hz Coiumn 0 = 208 Hz
- How1:??0 Hz _ Codumn 1 =.1336 Hz
i How 2 =852 Hz 1 Colurnn 2 = 14?-'?' Hz
) Row 3 = 841 Hz Column 3 = 1833 Hz

{1z



SSt 75T202/203
5V Low-Power
DTMF Receiver

ABSOLUTE MAXIMUM AATINGS
{Opemaiion above abzoluie maximum rlings may damags the device, All 581 75T202/203 unused inpuls must
ba connected o Ve or GND, ag appropeiate )

PARAMETER CONDITIONS AATING
DC Supply Volage - Ye +7Y
Dperating Temperaiure ~40°C o +35.‘;C Arniien
Siorage Temperalura -B5°C to +150°0
Power Digsipation (25°C) ESmW
Inpt \J;nrtage Al Inputs except ANALOG IN (Ve ~ 8W) t-u -8y
ANALOG IN Vohage (Ve + 51-.!} 1o [VF - 10V)
DC Gurrent into any Input £1,0mA
" Lead Temperature | “soidering, 10 sec. s00°Cc |
ELECTRICAL CHARACTERISTICS
(-40°C < Ta < +85°C, ¥p =5V 1 10%)
PARAMETER CONDITIONS MIN TYP MAX UMNITS
Frequancy Detect Bandwidth +i1 .5_+_2Hz]| 23 135 % o T
Amplilude for Datection gach tone a2 2 | dBmret.
B _ to 600
Twist Tolaranos Tt = High Tone -10 +10 dB
Low Tona
| eorzTolerace | vs | wvmms
Dial Tone Tolerance “precise” diat tone 1 0dB dBg*

_ Tak Oif _MITEL tape #CM 7250 2 ) hitg
Digital Cuiputs “0" laval. 400pA load o 0.5 L
fexpept XOUT) “1" level, 200A oad wos | | w v
Digital Inputs 0 lavel 0 pave | v

‘1" level 0Tve VR v
Fowar Supply Noise wide band 10 my pp
Supply Curren| Ta = 25°C o 10 15 mA
Noise Tolerance MI'I'ELiape;l_GM T2490 -12 daB*
Input Impedance VAzVIeVe-10 [100k2115pF '
* dB rederenced 1o lowest amplitude fone




SSI175T202/203
5V Low-Power

DTMF Recelver
£5175T202/203 TIMING
PARAMETER COMDITIONS MIN | NOM | MAX UNITS
Ioh  Tone Tima for dedaction 4{ - ms
[ orroecton | - 20 | me
l+r  Pauce Time for delsction 44 -. ms
for rejedicn - 20 ms
o Delect Time 25 w© | ms
th  Release Time 35 50 ﬁs
tsu  Dala Sewp Time N 7 - WE3
th Dala Hold Time a 4.2 5.0 ms
tc. DV Clear Time 160 220 ng
i CLEDY Pulse With 200 - ns
tED ED_E-I;‘;E&TI.—"T'IH 7 22 ms
trm  ELD Ftel_aslmelr. Time 2 1.8 ts
Culput Enabla Time G, =50pF, R = 1k 200 ns
Cutput Disably Time _C, ~ 35pF, R, = 5004k 200 ns
Culput Rige Time C, = 50pF 200 ns
Cutput Fall Tir.ne &, =50pF 160 _.EUU ns

d-14




581 75T202/203
5V Low-Power
DTMF Receiver

$51 75T202/203 TIMING (Continuad)

F—ton —=f=— tort —
Analog
'“F’“‘__E\i D{‘%E\”ﬁ \iﬂ Pause Ong BUrst 2.
—e] g j—
D1, G2,
D4, D& | [
ou 1 1 .l
CLRDV | |
— —
Ep ‘ llEH
ee L | I

FIGGURE 4: Timing Diagram



581 75T202/203
5V Low-Power

DTMF Receiver

PACKAGE PIN DESIGNATIONS

{TOP VIEW)
1 [ 18] D2 u1ﬂ1 18]] C2
HEXB2a [|2 171 D4 HEx/B2a [l2 17[] o4
EN[]3 15{] D& EN[]3 i6{] D8
IN1E3A []4 18{] GLADY N33 [+ 15|:| CLRDY
551 T6T202 S5 75T203
v [15 14{] OV v [15 14f] ©v
WG (|6 1a[] ATE En [1e 13f] ATE
NG |7 127] XIN NeC )7 12f] XIN
XEH [|& 11[] xouT XEN [}8 1l xoul
ANALDG IN |3 10[] GND ANALOG IN [|g 10[] GND
ia - Pin DIP 18 - Pin DIP
551 737202 S5[75T203
QRDERING INFORMATION
PART DESCRIPTION DADER ND. PKG. MARK
S5 faT202
18-pin Plastic DIP TeT242- 1P FeT202 1P
55 757203
18-pin Plastic DIP 7RT203-\P 751203-1P

Mo respansibity i eesumed by Sikcan Systems for uee of this produst nar for any infringaments of patonts and rademarks or othar rights
ol third partas masing rom ils uae, Mo keensa is granted ader any panarts, paterd righls ar Tadem anks of Silicon Systema. Silicon Systama
rasorves the right ke make changes in epecifcatons at any me without notice. Aocordingly, the reader is cavtioned It verify shal tha data
ahaat it Lument bofare placing trdera.
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