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AMS 3201

DTMF Receiver

Central Office quality
integrated DTMF receiver

DESCRIPTION

A complete Dual Tone Multi-Frequency
receiver, the AMS 3201 features a monolithic
integrated circuit fabricated with low-power
CMOS processing. It requires only a single low-
folerance voltage supply. The only external
components needed are an inexpensive
3.58MHz TV "colorburst" crystai (for frequency
reference) and two non-critical bypass
capacitors. The outputs interface with
standard CMOS circuitry, and are three state
enabled to facilitate bus-oriented
architectures.

FEATURES

» Central office quality

* Excellent speech immunity

« Synchronous or handshake interface

* No front-end band-splitting filters needed

* Cutput in 4-bit hexidecimal code, or binary
coded 2 of 8

» Detects either 12 or 16 standard DTMF
signals

* Inexpensive TV "colerburst” crystal for
reference

« Three-stage outpuis

* Single 12V supply
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AMS 3201

—

P'NOUT DRAWING PIN NAME DESCRIPTION
1 D1 Digital outputs. See D2, D4, D8 below
H/B28 Code Select. When tied to VP, output on D8-D1 s
E D1 02 _2_?_] hexidecimat: when tied to VND, output is binary coded 2 of 8.
Truth table shows the codes on D8-D1
E H/B28 D4 Z] 3 EN Qutput Enable. When pin is a logic high, output codes on
D8-D1 are enabled. When a logic low, outputs D8-D1 assume
E EN D8 E] te
4 VND Digital Negative Su Voltage (ground). See pl
E Yo CLROV E 5 IN1633 Inhibit 1633. When pin is a logic high, 3201 will detect only
digits 0-9, #and *. When a logic low, the 3201 will detect all 16
E INT633 ov El tone palr combinations
[} \'dd Positive supply voltage
E v, AlB EI 7 NC
8 NC
E N/C XEN E 9 81 These pins must be bypassed to VNA with 0.01uF + 20%
10 §2 capacitors
E e XN E n NC
12 | ANALOG IN | Internally biased so the input signal may be AC coupled.
E e xout E Input may be a DC coupled as long as It does not exceed the
E . v E positive su ._Proper input coupling Is illustrated in Fiqure 2
nA 13 VNA Analog negative supply voltage. The analog (VNA) and
digltal (VND) supplies are brought out separately to enhance
N [Nie ANALOG W m anaiog nolse immunity on the chip. VNA and VND should be
connected externally as shown in Figure 4
14 XIN Crystal Out, 3.579 MHz crystal connected from pin 14to pin 15
15 XiN Crystal In (Tie to VP if external osclllator Is used)
16 XEN Enable Internal Oscillator. Tie to VP if crystal is used, te 1o
YND it external osclilator is used (See Figure 3)
17 ATB Alternate Time Base. if XEN = H, ATB Is ciock output. If XEN =L,
ATB is clock input from other 3201
18 DV Data Valid. Indicates tone burst has been detected by going

10 high logic level. Will remain high until fone is removed or
CLRDV Is pulsed high
19 CLRDV Clear Data Valid. Pulsing this pin to a high logic level will reset

Dv
20 D8 Digltal outputs, With D1 (above) provide a coded
21 D4 representation of the signal received when DV is high, Code
22 D2 is selected by H/B28 (pin 2)

FUNCTIONAL DESCRIPTION

The AMS 3201 accepts standard DTMF frequencies nomally generated by a pushbutton telephone
and produces an output directly compatible with standard CMOS. The input signal is received on
ANALOG IN, which provides a minimum input impedance of 10KOhms. The circuit provides
bandsplit, tone detection and timing functions for the input signal, produces the output code
selected by H/B28, and raises DV, signifying that a tone is present and output data levels are valid.

Data output pins D8-D1 may be made high impedance for tri-state bus operation by taking signal
EN to alogic low. CLRDV can reset DV until a new tone is detected by pulsing to a logic high. Or
with CLRDV low, DV will return to a low state when the 3201 detects that the valid tone pair is no longer
present,

Multiple devices may be operated from one crystal through use of XEN and ATB. The first is operated
with a crystal attached to XIN and XOUT, with XEN tied to V.. This causes ATB to be a clock output.
Other devices using the same crystal have XEN tied low, X high, and ATB as an input for the clock
signal generated by the single crystal.

Digital and andlog functions are combined on the same CMOS chip. The analog input is pre-
processed by 60Hz reject and band-splitting filters, then hard-limited to provide AGC. Eight band-
pass filters detect the individual tones. A digital post-processor times them and provides correctly
coded digital outputs.
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OUTPUT TRUTH TABLE
Digit H/B28 = H H/B28 = L
D8 D4|D2;D1|D8|D4|{D2]| D1
1 Ll Ly Ll H L] L L] L
2 Li Ly Hf L] L] Lf LI H
3 Lt L} Hl H} L} L] H| L
4 LIl H L L] Lf H} L] L
5 L Hl Ly H| L H{ L| H
6 LI H H[ L] L| H| H] L
7 Li Hl H{ H} H] L] tf L
8 Hl L{ L] LI Hl L] L] H
9 H| L} Lj HI H| L] H| L
0 Hi LI HI Ly Hl H|] L] H
< o LA AT AT AL D FIGURE 2. INPUT COUPLING
# H Hi L} L] H| H| H{ L
A H| H L} H{ L} L| H| H
B H| Hl Hl L] L} H] H] H
C H| H{ Hl H] H{ L] H{ H
D LU LU L[ A H[A[H LI v,
XIN p XOUT
15 14 l
AMS 3201 16
v, AL
6
L T
T 12V XIN CONNECTED TO v,
T L10% 16
I AMS 3201
- AMS 3201
17 16— XEN
13 4
Vi Vio I
!
| v
UP TO 25 DEVICES Vio
Figure 4. 12V SYSTEM FIGURE 3. CRYSTAL CONNECTION
ABSOLUTE MAXIMUM RATINGS
(all voltages referred to VND) Operation above absolute Maximum ratings may permanently
damage device
RATING MIN MAX UNITS
Supply Voltage 14 Volts
Andlog input Voltage V,-22 V,+05 Volts
Digital Input Voltage V,+05 Vo -05 Volts
DC Current Info Any Tnput +1.0 mA
Operating Temperature Range 0 70 °C
Storage Temperature -65 150 °C
Lead Temperature (Soldering 10 sec.) 300 °C
Power Dissipation 1 watt
MR 0895175 0000LOs 5L mm 3
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AMS 3201

TIMING DIAGRAM AC ELECTRICAL AND TIMING PARAMETERS
. Unless Otherwise Specified TA = 0° - 70°C, VP- VNA = 12V + 10%
ONE H }—
€ T P 1, > s Parameter kymbol Min Typ | Max | Units 1(’;::‘ dfions
DV "=y _
Vaiid 24 +6 dBm | Referred to
Signal 600 ohms
CLRDV. I Level each tone
signal 12 a8 | Note
DATA [ 1 i | Nolse
Ratio
Working -4 +8 dB
Twist
VIV
Recognition +(1.5%+2)} +2.3] +3.5 Hz Relative
Bandwidth Hz % % to Center
DC ELECTRICAL CHARACTERISTICS Frequency
Test Conditions TA = 0° - 70°C, VP - VND = 12V, Unless Dial Tone o dB Relative
otherwise Specified Tolerance to input
Parameter | Symbol | Min| Typ { Max] Units | Notes :j’:;l?e vel,
Operating } V.-V, 108f 12 {132] V
Voltage P 7o ?O Hz 2 vims
olerance
Operating | § 13 {20 mA Must Detect 20 msec
SupRly Tone busst
Digita Va | © 051 Vv llo=TmA | f\4 st Detect 40 mSec
Output D1-D8, p
Low Level DV, ATB ause
Must not 20 mSec
Digital V. 11.5 121 V {l=1mA
Output o 8] D8, Detect Pause)
High Level DV, ATB Minimum 20 msec
Digital v, 0 36| v |cirov, TD.e’ec"m
Input IN1633, ime
Low Level ATB, EN Power 25 MVp-p
Supply
0 1.0] V |H/B28.XEN Noise
Digital v, |84 12 Tolerance
Input
High Level Input 10 KOhm
Impedance
gi&?ﬁ ks 104l £10[HADCEN=LOW | fo i input Vp-22 Vp+05| v
Leakage Voltage
Notes:

1. Band limited white noise (300Hz - 3400Hz) tone burst 50 ms on

50 ms off

2. For dial tone frequencies 350-440Hz

M 089517, 0000609 4Ty mm
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AMS 3201

PACKAGE OUTLINE

— 160 MAX

22 PIN PLASTIC PACKAGE

400

TvP
44— MAX 370

MAX

Maptek aptexq, . .
wiek aptek apew aptek technologies, inc.

Naptek aptek
X aptek o

Steik apte

Y
060 > |‘7
MAX 135
- .100 TYP " MAX
DATE CODE
NN OoO00OOannin H/_
AMS
) 3201P
oo oouog
NOTE: COUNTRY OF ORIGIN LOCATED ON
UNDER-SIDE OF DEVICE
For further information contact:
aptek technologies, inc.
700 N. W. 12th Avenue
s ot Deerfield Beach, Florida 33442
3 .
AT PN Tel « 305-421-8450

1-800-423-8450
Fax « 305-421-8044

In Europe contact:

Consar GmbH

Buchenstrasse 6

D-8770, Lohra Main 3

Federal Republic of Germany
Tel « 0049 (0) 935 22084

Fax « 0049 (0) 935 22086

lnformation fumished by aptek technalogies . inc. Is belleved to be accurate and reliable. However, no responsbility i assumed by aptek technologies, inc. for its use, nor
for any infringements or patants or other rights of third parties which may rasult from its use. No license is granted by implication or otherwise under any patent or patent
rights of aptek technologles. inc. aptek technokogies, inc. reserves the Aght to make changes at any time and without notica.
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