KT3170

CMOS INTEGRATED CIRCUIT

LOW POWER DTMF RECEIVER

The KT3170 is a complete Dual Tone Muitiple Frequency
(DTMF) receiver that is fabricated by low power
CMOS and the Switched-Capacitor Filter technology.
This LS consists of band split filters, which separates
the high and low group tones, followed by a digital
counting section which verifies the frequency and
duration of the received tones before passing the cor-
responding code to the output bus. It decodes all 16
DTMF tone pairs into a 4bits digital code.

The externally required components are minimized by
on chip provision of a differential input AMP, clock
oscillator and latched three state interface. The on chip
clock generator requires only a low cost TV crystal as
an external component.

FEATURES

¢ Detects all 16 standard tones.

* Low power consumption: 15mW (Typ)

¢ Single power supply: 5V

¢ Uses inexpensive 3.58MHz crystal

* Three state outputs for microprocessor interface

¢ Good quality and performance for using in
exchange system

* Package options include standard plastic and
ceramic 300 mil DiPs

* Power down modelinput inhibit

APPLICATIONS

¢ PABX

* Central Office

* Paging Systems

¢ Remote Control

e Credit Card Systems

e Key Phone System

* Answering Phone

¢ Home Automation System
* Mobile Radio

* Remote Data Entry

18 DIP

ORDERING INFORMATION

Device Package Operating Temperature
KT3170N Plastic
~40 ~ +85°C
KT3170J Ceramic

PIN CONFIGURATION

N+ (1) o U (8) voo
IN- (2) (7) suaTO

Gs (3) (ie) eso
ver () graize @oso

w (5) (14) a4
poN (&) (13) a3
0osc1 o @ Q2
oscz (8) (1) a
GND o @ OF

Fig. 1
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KT3170

CMOS INTEGRATED CIRCUIT

PIN DESCRIPTION

Pin No Symbol Description

1 IN + Non inverting input of the op amp.

IN- Inverting input of the op amp.
GS Gain Select. The output used for gain adjustment of analog input
signal with a feedback resistor.

4 VRer Reference Voltage output (Voo/2, Typ) can be used to bias the op amp
input of Vpp/2.

5 Iin Input inhibit. High input states inhibits the detection of tones. This
pin is pulied down internalily.

6 PDN Control input for the stand-by power down mode. Power down occurs
when the signal on this input is in high states. This pin is pulled down
internally.

7,8 0SC1 Clock input/output. A inexpensive 3.579545MHz crystal connected
osc2 between these pins completes internal oscillator. Also, external clock
can be used.

9 GND Ground pin.

10 OE Output Enable input. Outputs Q1-Q4 are CMOS push pull when OE is
High and open circuited (High impedance) when disabled by pulling OE
low. Internal pull up resistor built in.

11-14 Q1-Q4 Three state data output. When enabled by OE, these digital outputs
provide the hexadecimal code corresponding to the last valid tone
pair received.

15 DSO Delayed Steering Output. Indicates that valid frequencies have been
present for the required guard time, thus constituting a valid signal.
Presents a logic high when a received tone pair has been registered
and the output latch is updated. Returns to logic low when the
voltage on SI/GTO falls below Vry.

16 ESO Early Steering Outputs. Indicates detection of valid tone outputs a
logic high immediately when the digital algorithm detects a
recognizable tone pair. Any momentary loss of signal condition will
cause ESO to return to low.

17 SI/IGTO Steering tnput/Guard Time Output. A voltage greater than Vrg
detected at Sl causes the device to register the detected tone pair
and update the output latch. A voltage less than V+s frees the device
to accept a new tone pair. The GTO output acts to reset the external
steering time constant, and its state is a function of ESO and the
voltage on Sl

18 Voo Power Supply (+8V, Typ)
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KT3170

CMOS INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristics Symbol Value = Unit
Power Supply Voltage Vop 6 \
Analog Input Voltage Range Vi ~03~Vpp+0.3 \
Digital Input Voitage Range Vio —0.3~Vpp+0.3 \
Output Voltage Range Ve —-03~Vpp+0.3 \
Current On Any Pin Iy 10 mA
Operating Temperature Torr —40 ~ +85 °C
Storage Temperature Tste -60 ~ + 150 °C

ELECTRICAL CHARACTERlST'CS (Voo =5V, Ta=25°C, unless otherwise noted)

& SAMSUNG

Electronics

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Operating Voitage Voo 4.75 5.25 v
Operating Current loo 3.0 9.0 mA
Power Dissipation Po 15 45 mw
Input Voltage Low Vi 15 \
Input Voltage High Vin 35 \)
Input Leakage Current l ke Vin=GND or Vgp 0.1 A
Pull Up Current On OE Pin ley OE=GND 75 15 A
Analog Input Impedance R fin=1KHz 8 10 MQ
Steering Input Threshold Voltage Vi 22 25 v
Output Voltage Low Voo No Load 0.03 v
Output Voltage High Vou No Load 4.97 v
OQutput Current lo (sink VoL=0.4V 1 2.5 mA
Output Current lo (sounce) Von = 4.6V 0.4 0.8 mA
Vger Output Voltage Vo mer) 24 28 v
Vaer Output Resistance Ro e 10 Ke
Analog Input Offset Volitage Vio 25 mvV
Power Supply Rejection Ratio PSRR (:tal;IK’S_‘eZttmg Amp 60 dB
Common Mode Rejection Ratio CMRR -3.0V<Vy<3.0V 60 dB
Open Loop Voltage Gain Gy Gain Setting Amp at 1KHz 65 dB
Open Loop Unit Gain Bandwidth BW 1.5 MHz
Analog Output Voltage Swing Vo pp) RL= 100K 45 Voo
Acceptable Capacitive Load C. GS 100 pF
Acceptable Resistive Load Ry GS 50 KQ
Analog Input Common Mode
Voltage Range Veu No Load 3.0 Voo
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KT3170 CMOS INTEGRATED CIRCUIT

AC ELECTRICAL CHARACTERISTICS (Voo=5V, Ta=25°C, fcx =3.579545MHz)

Characteristic Symbol Test Conditions Min Typ Max Unit
Xeilo:i:: lt::::: gi%r;i;?:sr:?: signai) Viemy -29 10 dBm
Dual Tone Twist Accept ™ | +10 dB
Acceptable Frequency Deviation af i;::/"
Frequency Deviation Reject Afq +35%
Third Tone Tolerance T3rd -25 -16 dB
Noise Tolerance Tn -12 dB
Dial Tone Tolerance oT 18 22 dB
Crystal Clock Frequency fox 3.5759 | 3.5795 3.5831 MHz
Maximum Clock Input Rise Time tr (Maxy External Clock 110 nS
Maximum Clock Input Fall Time tF (max) External Clock 110 nS
Acceptable Clock Input Duty Cycle Dex External Clock 40 50 60 %
Acceptable Capacitive Load C. 0SC2 PIN 30 pF
Tone Present Detect Time toer ) 5 n 14 mS
Tone Absent Detect Time toet & 0.5 4 85 mS
Minimum Tone Duration Accept troa miny User Adjustable 40 mS
Maximum Tone Duration Reject tYDR (Max) User Adjustable 20 mS
Acceptable Interdigit Pause tiop (a) User Adjustable 40 mS
Rejectable Interdigit Pause tioe m) User Adjustable 20 mS
Propagation Delay Time Sl to Q to 1) OE = High 8 11 uS
Propagation Delay Time S! to DSO| tosip OE = High 12 16 uS
Output Data Setup Q to DSO tsu OE = High 3.4 uS
(PE'::SS“” Delay Time OB t0 @ 1y " yen | Ry=10K, C. = 50pF 50 60 ns
::’Dr:)s;;abglea)tlon Delay Time OE to Q toeaos | Ru=10K, C. = 50pF 300 ns

Notes: 1. Digit sequence consists of all 16 DTMF tones.

1
2. Tone duration = 40mS, Tone pause = 40mS.

3. Nominal DTMF frequencies are used.

4. Both tones in the composite signal have an equal amplitude.

5. Tone pair is deviated by +1.5% =+2Hz.

6. Bandwidth limited (3KHz) Gaussian Noise.

7. The precise dial tone frequencies are (350Hz and 440H2) +2%.

8. For an error rate of better than 1 in 10000.

9. Referenced to lowest level frequency component in DTMF signal.

10. Minimum signal acceptance level is measured with specified maximum frequency deviation.
11. This item also applies to a third tone injected onto the power supply.

12. Referenced to Fig. 1 Input DTMF tone level at — 28dBm.
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KT3170

CMOS INTEGRATED CIRCUIT

TEST CIRCUIT
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KT3170 CMOS INTEGRATED CIRCUIT
TIMING DIAGRAM

tror mMaxy - troawm  — e —tioe (a)
]
DTMF #n
DTMF |

INPUT
toeT ) e s T SR TS
ESO I I I I J |—| I—

- e togr —emf — taar

SIIGTO 1 1 _/_ 1
¢ p- tsu
DECODED TONE # (n—1) )—-——(
Q1-Q4 e ——

1o (510 ‘

DSO _]——J

OE —w{ 10 (OE-Q) OIS
DIGITAL OUTPUT Fig. 3

Outputs Q1-Q4 are CMOS push pull when enabled (EO = High) and open circuited (high impedance) when disabled
by pulling EO = Low. These digital outputs provide the hexadecimal code corresponding to the DTMF signals. The table
below describes the hexadecimal.

DTMF #n+1 DTMF #n+1

—=—| =1 oEQEN

NO FREIQ.)?JVEVNCY FRE.:)IS:NCY OE Q4 Q3 Q2 a1
1 697 1209 H o 0 0 p
2 697 1336 H 0 0 5 0
3 697 1477 H 0 0 ] p
4 770 1209 H 0 1 ) o
5 770 1336 H 0 ] 0 p
6 770 1477 H o 1 1 P
7 852 1209 H 0 1 1 p
8 852 1336 H 1 0 0 0
9 852 1477 H 1 0 0 ]
0 M 1336 H 1 0 1 0
. 941 1209 H 1 0 1 p
# 941 1477 H 1 3 0 0
A 697 1633 H 1 1 0 1
B 770 1633 H 1 1 1 0
c 852 1633 H 1 1 1 p
b Cad 1633 H 0 0 0 o
ANY — _ L Z Z 7 7

Z: High Impedance
H: High Logic Level
L: Low Logic Level
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KT3170

CMOS INTEGRATED CIRCUIT

APPLICATION CIRCUIT

100K
IN+
0.14F MA 1
0—{ Rt IN-
100K GS
100K R5
A MN—(3
100K
R2 pal Red
37.5K j: 60K i:
VREF s KT3170
3.58MHz
R3 = R2R5/(R2 + R5), VOLTAGE GAIN = R5/R1
INPUT IMPEDANCE: 2V R,2 + (1/WC)?
All resistors are 1% tolerance

Ali capacitors are 5% tolerance

All resistors are 1% tolerance

77

All capacitors are 5% tolerance

Fig. 4 Single Ended Inout Configuration Fig. 5 Differential Ended Input Configuration

VDDO—’—T

SiIGTOO——

‘
wd
<

ESOO——¢

tegr = (R1C)IN(Voo/Voo = Vrr)
tagr = (RPCHIN(Vpo/Vrst)
Re=R1R2/(R1 + R2)

(a) Decreasing taar (tear>taa1)

Fig. 6 Guard Time Adjustment

c o]
SIGTO
R1
R2 R2
ESO

tegr = (RPC)In(Voo/Voo — Vrn)
taar = (R1C)IN(Vpo/Vrn)
Rp=R1R2(R1+R2)

(a) Decreasing tear{tear <tagr)

KT3170 KT3170

30pF

0sC1 ’———- 0sC1
] 3.579545MHz

0scC2

) 1
0sC2
11 T 1 170
1 0O 0SC1 of next KT3

Fig. 7 Oscillator Connection

265

¢ SAMSUNG

Electronics



