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Celober 1991
DESCRIPTION FEATURES

The 55 76T202 and ¥5T203 are complels Duak-Tone
Multifraquency (DTMF} receivers detecling a se-
lectable group of 12 or 16 standand digils. No front-end
pre-fitering i3 nesded. The only externally requirad
components are an inexpensive 3.568-MHz 1elevisicn
“colortuirst” crystal Hor requency reference) and a
blas resistor. Txtremély high system density is made
possible ty veing lhe clock oulput of A crystal-con-
nacled 551 751202 or 7S T203 receiver ko drivaiha tima
hases of additional receivers. Bolh arg mahoklibs
integrated circuils labricated with w-powesr, comple-
martary symmetry MOS (CMOS) processing. They
reguire only a single low iolerance voltage supply and
are packaged in a standard 15-pin plaslic DIP.
[Cantinued)

L N I

Cantral offics quallty

NC front-gnd bend-splliiting tikers requirad
Sih( le, low-lolerance, 5-volt supply

Detects aither 12 or 16 standard DTMF digits
Uses Inaxponsive 3.579545 MHz crystal lor
refarence

Excotant apesch Immunity

Dukpurt in elhet 4-bit haxadeclmal code or binary
coded 2-ol-8

16-pln DIP packaga tor high system density
Synchronous or hatwishaks Intarface
Thrae-siaka oUtpLUts

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

DESCRIPTION {Continusd)

The S5t 75T202 and 75T203 employ state-of-the-art
circult technolagy 1o combine digital and anakog fung-
tions on the same CMOS chip uging a standard digital
semicondulcr process. The anaks] mput is pre-prog-
gasedby &0-Hz rejac and band splitting fikers and then
hard-Imited 1o provide AGC, Ewgh bandpsss Alers
detect the individual 1onas. Tha dighal past-processor
times the tone duralions and provides the comectly
coded digital cutputs.  Owiputs interdace directly 1o
etardard CMOS circuitry, and are threg-state enabled
1o faciiitate bus-priemeq architaciures.

AMALOG 1N

Thig pin accepts the analkog input. It isimarnally bizsed
£a that the input signal may be AC coupled. Tha input
may be DC coupled as bong 85 it does nol exceed the
positive supply. Proper input coupling I ilksstrated in
Figure 1.

The 351 75T202 is designad 10 accept sinusoidal input
wave forms but will operate salshactonly with any nput
that has the corect fundamental frequency with har-
monkcs leas then -20 B helow the lundamental.

CRYSTAL OSCWLATOR

The SE1 75Ta02 and 757204 sontain an anboard
inverer whh sufficlent gain o provids oecillalicn when
connecled bo a low-cost television “cokarbur 5™ crystal.
Thegrystalosoillataris enabledby lylng XEMhigh. The
crystal is connectad batwesn XIN and XOUT. A § ML
1046 resistor is alse connected betweenthese ping. n
Ihis mede, ATE Is a clock frequency output. Diher S5I
FaT202's (or 7AT203's) may use the samsa irequancy
reference by tying their ATB pins 1o the ATD of a crystal
connected device. XIN and XEN of the auxiliary
davices must 1hen ba ted high and low respectively.
Tendevicas may unoff asingle crystal-connesied 551
F5T202 & 75T203 a5 shown in Flgure 2,

HEX/B2B

Thigpin seheds the formal of the digilal sutpat code, When HEX/B28 istied high, Lhe outpul is hexadecimal. When
lied bow, the gutput is binary coded 2-0t-8, The tabke below describes the two puipul codes.

Hexadacimal Binary Coded 2018
Digh pe_ | Ds D2 D1 | bigt [ b8 D4 D2 01
1 0 0 0 1 1 0 D g 0
2 D 0 1 0 2 0 p 0 1
3. ) o 1 1 3 o |0 | 1 0
4 o | 1 0 o | 4 o | .1 0 0
- 0 1 0 1 5 0 1 0 1
: 0 1 1 0 5 0 1 1 0
I 0 R T BT e 0 . 0
8 1 o 0 0 8 1 0 0 1
¢ | 1 o 0 1 9 1 b 1 0
0 1 0 1 0 0 1 1 0 1
. 1 0 1 1 . 1| 0 0
# 1 1 0 0 # 1 1 1 0
A 1 1 0 1 A 0 0 1 1
B 1 1 1 0 B 0 1 1 R
C 1 1 1 1 c 1 0 1 B
D 0 0 0 0 D 1 i 1 1
TABLE 1: Outpu Codes



SS1 75T202/203
5V Low-Power

DTMF Receiver
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FIGURE 1: Inpul Coupling
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SSI1 75T202/203
5V Low-Power
DTMF Receiver

IN1533

When lied high, this pin inhibits detection of ohe pairs
containing the 1533Hz componant. For detection of all
16 slandard digits, IN1633 must be tied low.

QOUTPUTS D1, D2, D4, D3 and EN

Ouiputs D1, D2, 04, D8 are CMOS push-pull when
anabded {EN high) and cpen circulad [high imped-
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/B2E
pin. 1he digital outpots bacoma valid aftor & tone pair
has been datecied and thay are than ceared whan a
vaild pause is tinmed,

bV and CLRDY

DY signals a detection by Qoing high after a valid tone
pair is sensed and decoded at the output pins D1, D2,
D4, and O8. OV remains highunkil a valid pausa ocours
or the GLARDY is raised high, whichever is earier,

ED (S5 75T203 anly}
The EC outpul goes blgh as soon as tha $81 T5T203

beging to detact a DTMF one paie and falls whan the
FaT204 beging i0 detect a pause. The O, D2, D4, and

08 outputs are guaraneed 1o be valid when DV is high,
b are not nacessarly valid when EL is high.

N/C PINS

These pins have ne inlarnal sonneclion and may be left
floating.

DT DIALING MATRIX
Sae Figure 3. Plaase make note that celumn 3 ig for

special apolcations and s not nomally used in lgle-
phone dialing.

e [ [ [ [
w (3] [ [ [3)
~ [ [ L] [
~ [ & G

FIGURE 3: DTWF DHaling Matrix

CETECTION FREQWENCY
Low Group f, High Group !,
How (= 597 Hz Coiurmn ¢ = 5208 Hz
- Fiow'l :??0 Hz o Codumn 1 =.1336 Hz
i How 2 =852 Hr 1 Column 2 = 141-'?' Hz
) Row 3 = 841 Hz Column 3 = 1833 Hz
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SSt 75T202/203
5V Low-Power
DTMF Receiver

ABSCLUTE MAIMUM RATIHGS
{Oparalion above abzoluie maximum raings may damage the device, Al SSI 75T202/203 unpsed inpuls muet
be connected o Ve or GNO, as appropriate )

PARAMETER CONDITIONS AATING
DC Supply Volage - e +7¥
UOperaling Temperalure -40°C 1o -1-35.‘;.5 Ambien
Storage Temperaiure -85°C to +150°C
Power Dissipation (25°C) ESMW
Inpn \fnﬂage All Inputs gxcept ANALOG IN (Ve - 5V) to -5V
ANALOG IN Vohage (Ve + 5V} o (Ve - 10V)
DT Gurrent inbe any Input #H1.0mA
' Lead Temperature | “soidering, 10 sac. 300°C |
ELECTRICAL CHARACTERISTICS
(-40°C £ Ta = +85°C, ¥p =5V + 10%)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Fraquancy Detect Bandwidth +i1 .5+?sz 123 135 % 0 fo
Amplilude for Datection gach tone a2 2 | dBmret.
~ _ 10 6002
Twist Tolkaranca Twi.st-H‘E Tona -10 +10 dB
Low Tone
| 60-HzTolerance 06 | vms
Dial Tene Toleranca “precise” diat tone 1 0dB dg”

_ Tak Oif _MITEL tape #CM 7250 2 ) hits
Digital Gulputs “0" laval, 400pA load o 0.5 v
{expept XOUT) “1" level, 200uA load vos | | w v
Digital Inputs 0" lavel ° D.3ve v

“17 bervel 0.7 Vr Ve W
Fowar Supply Noise wide band 10 my pp
Supply Curten Ta = 25°C o 10 18 mA
Noise Tolerance MI‘I’ELiape-;GM T2490 -12 -
Irput Impedance VEEVeeVe10 100ka150F '
* dB rederenced 1o lowest amplitudes ione




SSI1 75T202/203
5V Low-Power

DTMF Recelver
£5175T202/203 TIMING
FARAMETER COMDITIONS MIN | NOM | MAX UNITS
loM  Tone Time for dedection a0 - ms
[ orroecton | - 0 | ms
Ik  Pauce Time for delsction 40 -. ms
for rejedlicn - 20 ms
o Detect Time 25 w© | ms
th  Rezlease Time 35 50 ﬁﬁ
tsu  Dala Sewp Time N 7 - TE3
th Dala Hold Time o 4.2 5.0 ms
tc. DV Clear Time 160 220 ns
i CLRDY Pulse Widith 200 - ns
tED ED_E-IE‘-t;l;I“-.I.—iI'I"IH 7 22 ms
trm  ELD REI_E'EISE: Time 2 1.8 rs
Culput Enable Time G, =50pF, R = 1ki} 204 ns
Cutput Disably Time -C, ~ 35pF, R, = 5004k 200 ns
Culput Rige Tima C, = 50pF 200 ns
Curlpart Fall Tin.'ne &, = 90pF 160 _.EDU ns
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$S1 75T202/203
5V Low-Power
DTMF Receiver

551 75T202/203 TIMING (Continuad)
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FIGGURE 4: Timing Diagram



S8175T202/203
5V Low-Power

DTMF Receiver

PACKAGE PIN DESIGNATIONS

{TOF VIEW)
o[ 18]] D2 u1ﬂ1 18] D2
HEXB2a [|2 171 D4 Hex/B2a [l2 17[] C4
EN[]3 15{] D& EN[]3 i6]] D8
IN1E3A []4 18{] GLADY N33 |+ 15|:| CLRDV
551 76T202 S5 T5T203
Vo [5 14{] v v [l5 14[] OV
WG (|6 1a[] ATE En [le 13f] ATB
WG |7 12{] XIN Ne [I7 12f] XIN
XEH [|& 11[] XoUuT XEN [18 1] xoul
ANALDG IN [[a 10[] GND ANALOG IN [19 10[] GND
i3 - Pin DIP 18 - Fin DIP
551 737202 S5 757203
ORDERING INFORMATION
PART DESCRIPTION DADER NO. PKG. MARK
S5 faT202
18-pin Plastic DIR TaTa42- 1P FeT202 1P
551 75T203
18-pin Plastic DIP 7HT203-\P 751203-1P

Mo res pansibity i eesumed by Sikcon Systems for vee of this produst nor for any infringaments of patonts ard rademarks or othar rights
ol third partas mausting rem ils uae, Mo keenge is granted ader any panarits, paterd righls ar Tadew arks of Silicon Systema. Silicon Syaema
rasoryes the right ke meke changes in specitcations at any tme without notice.  Accordingly, the reader is cautioned It verify thal the data
ahaat it Lument bafare placing trdera.

Silicon Synkeme, Inc., 14351 Myfard Road, Tustin, CA 92580, (714] 5735000, FAX: (714) 573.6514
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