' HM9187
TONE DIALER

General Description

The HM3187 are tone dialer, which are fabricated in CMOS technology with wide operating voltage for
tone mode, and consumes very low current in on hook state.

Features
* Tone dialer.
* Uses 3.579545 MHz crystal or ceramic resonator.

* Power on reset circuit is provided.
* Package in DIP 16.

Pin Configurations

HM9187
—

Voo [] 1 16 [0 BTONE
TMUTE[] 2 15[ TONE
cigs3 14pRi
ca] 4 13[0R2
cafs 12HR3
Ves O 6 11 O R4
oscld 7 103 IMUTE

0SCo [ 8 91 C4
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Keyboard Assignment

( ci c2 C3 C4
R1 1 2 3 A
R2 4 5 6 B
R3 7 8 9 C
R4 . 0 # D

1). A, B, C, D, : Another DTMF signalkeyas 0....9

Functional Block Diagram

Zlz1RA

231212

0SCl —p TONE ‘
0SCO @—

BTONE }

Pin Description

3 C1 * Provides keyboard scanning .

4 fop) a. Keyboard §canning:

5 [o% * While power on, the column group stays in "HIGH" state and row group stays in "LOW"

9 _04 state.

* The key pad is compatible with the standard dual contact matrix keyboard (as Figure

14 R1 1b.), the inexpensive single contact keyboard (as Figure 1a.), and electranic input
13 R2 (as Figure 1c.). _
12 B3 * A validkey entry is defined by related Row & Column connection or by electronic input;
19 =1 (as show in Figure 1c).

* Activation of two or more keys will result in no response, except for single key.
* To avoid keyboard bouncing errar, this chip provides built-in debounce circuit. (The
debounce time = 20 ms.)

ﬁ . _ a!.i.lmn
|
Figure 1a: Single contact form keyboard configuration
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Figure 1b: Dual contact form keyhoard configuration
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Figure 1c: Electronic signal input keyboard configuration

7 OSCl " Oscillator input & QOscillator output pins.

8 OSCO " The 3.578545 MHz oscillator is formed by a built-in inverter inside of this chip and by
connecting a 3.579545 MHz crystal or a ceramic resonator across the OSCI and
OSCO pins. (built-in feedback resistor and capacitor).

6 Vo * Negative power supply pin.
1 V * Positive power supply pin

oD

15 TONE * Dual Tone Multi-frequency output pin.
“In TONE mode, when a entry of digit key (include *, # key), this pin will sent out a
corresponding DTMF signal.

10 TMUTE * Tone mute output pin.
* Inverter output structure.

2 TMUTE " Tone mute output pin.
* NMOS open drain output structure.

16 BTONE * Buffer TONE output pin.
* Emitter follow output structure.

Keyboard Operation

Symbol definitions:

a). 1 : OFF-HOOK .

b). 4 : ON-HOOK .

¢). D,....D, : Digit key; 1,2,3,4,56,7,8,9,0," #
d).D,,...D, :Tonedigit;1234586,7889,0:¢f#

A. Normal Dialing

1. Digit Dialing
Procedure : TD1,D2 .. ..., onl
Dialout :Dti,Dt2...... ., Dtn in tone mode



Power Supply Voltage Voo 6.0 \
Input Voltage Range V., -0.3~V,,+0.3 \Y
Operating Temperature Torn -25~70 °C
Storage Temperate Tsro -55 ~150 °C
Power Dissipation P, 500 mw

Electrical Characteristics (I) (Ambient Temperature is 25°C, All voltage referenced to Vo , Vo = 2.5V,
unless otherwise noted.)

(General purpose specification, fosc. = 3.579545 MHz)

Operating Voltage o Tone
Operating Current lop Tone OFF-HOOK, Keypad entry , no load - 1.0 2.0 mA
Standby Current Il Power on, no kaypad entry, no load - 1.0 20 HA
Control pin input voltage Vil Vg 03v,, V
Vih
0.7V,, - V., v
TMute pin
leakage current Imth
sinkcurrent Imtl  Vtmute = 12.0V - - 1 LA
Vtmute = 0.5V 1 1.5 - mA
Keyboard scanning pin
drive current Ikbd
sink current lkbs  *Vn =0V, 4 10 30 HA
*Vn =25V, 200 400 - LA
Key-in debounce time toa
20 - ms

“Vn : Input voltage of any keyboard scanning pin (Row grau_p, Column grou;)

Electrical Characteristics (II) (Ambient Temperature is 25°C, All voltage referenced to Vo, Vo = 2.5V,
unless otherwise noted.)
(TONE mode specification, fosc. = 3.579545 MHz)
g : imitation e
TONE output pin

DC level Vdc Voo = 2.0V~5.5V 0.5V, 0.7V, V

sink current Il Vdtmf = 0.5V 0.2 - - mA

AC level Vdtmf Row group, RL = 10KQ 150 - 220 mVrms

Load resistor RI Dist.< -23dB 10 - - KQ
DTMF signat:

pre-emphasis  twist Vo = 2.0~5.5V, Column-Row group 1 2 3 dB

*distortion Dist. RL = 10KQ - - 23 dB

* Distortion (dB) = 20 log { [(V,2 + V,2 + V 244V ) 2]/ [(V 2+ V,2) "2 ).
V. V,, : Row group and Column group signal.
V, .V, ..., V- Harmonic signal (BW = 300 Hz~ 3500 Hz).
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* Actual frequency output (fosc. = 3.579545 MHz)
KEYBOARD SCANNING PIN  STANDARD (Hz)

R1 f1

R2 {2
R3 {3
R4 4
C1 {5
C2 f6
C3 7
C4 8

697
770
852
941
1209
1336
1477
1633

Timing Diagram

———

KEY IN

TONE

TMUTE

TMUTE

OSCO

[T

OUTPUT (Hz)

DEVIATION (%)

[T

699
766
848
948
1216
1332
1472
1645

+0.28
-0.52
-0.47
+0.74
+0.57
-0.30
-0.34
+0.73

[
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Application Circuit
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