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Abstract

The project “Fire Energency & Automatic Applicances Control “ uses the concept of
a telephone to control on/off switch the applicances in the home ‘and also can be used as the
emergency call for help in the case of fire.

The Microcontroller 8031 acts as the control processing unit and send the signal for
controlling the hardware to operate the home applicances by means of the software that it has
been written before.

The telephone signal passes through the ringing tone detection circuit to the DTMF
signal circuit, decoded by IC MT8870. Therefore, the microcontroller 8031 takes part in the
step of processing.

In the case of fire, the microcontroller 8031 will operate automatically as the
emergency call to a fire station. Then the recorded information voice was produced by IC

T6668 will be sent to the fire station.
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Features

o Compiete DTMF receiver

@ Low power consumption

# Internal gain setting amplifer
o Adjustable guard time

& Central Office Quality

Applicadtions

Pag:ng systems

Repeater systems/mobile radio
Credit card systems
Remote Control

Perscnal Computers

®> @® ¢ © o

Description

The MT8870 is a compiete DTMF receiver
integrat'ng both the bandsplit fiiter and digital
decoder functions, fabricated in Mitel’s double poly
ISO-CV.CS technology. The filter section uses
" swilches capacitor techniques for high and low
group fiiiers; the decoder usés digital counting

L’ 1502-CMOS MT887D

Iﬁ’f‘é‘@fated DTMF Receiver

§161-002-031-NA ISSUE 2 January 1985
Pinlonnections
w. 1 Ly B voo
m- 4 2 17 O svGT
G3 3 16 [J esT
VREF 3 15 J st
X 5 14 [J Qa:
I 3 13 O o3
osc1 7 12 J Q2
/L 052 E 8 11 O o
vss ) 10 [J 108

*tonnect to VSS

Ordering Information

MT88708E 18 PIN PLASTIC
MT88708C 18 PIN CERDIP

techniques to detéct and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count i§
minimized by on chip provision of a differential
input amplifier, clock oscillator and latched 3-state
bus interface. - .

VOO  pm  gm ¥SS VREF am
]
| iy
g BIAS NG
CIRCUIT VREF
‘ BUFFER
l l CHIP -
CHIP BIAS HIGH GROUP L ¢
i POWER FILTER .
]
N . DIGITAL coot
| B A ; . Q2
[ ?o:: éi';?g&?'“s DETECTION COMVERTER
W ALGORITHM AND LATCH
) FILTER 3
GS LOW GROWP a2
FILTER —
i o4
i
. D{} zg‘:‘u 1 ST STEERING
- «—{ GT LOGIC
AAA—
-
oscy 0se2 - SUGT TOt

figuré 1. Functional Block Disgram



AC Electrical Characteristics’ Voltages are with respect to ground (Vgg) unless otherwn suated

Characteristics ym | Min | Typi . Max-{Units=}—Test Conditions
T T romepresencdetzittime top 5 ] 14 ms |seeFigure 3
2 Tone absent detect time toa 0.5 4 85 ms | see Figure 3
bcd T - N
3 1 | Tone duration accept trec 40 ms User adjustable
M T— .
4 P\" Tone duration reject trec 20 ms | User adjustable
S| G |Interdigit pause accept tio 40 ms | User adjustable
6 Interdigit pause reject tro 20 ms | User adjustable
7 Propagation delay (St to Q) tro 8 " p#s | TCE=Vpp
8| o |Propagation delay (St to 5tD) tesio T o N[ s 1aEsNon
u <
9 ; Output data set up ( Q to StD) tgsio 34 733 TOE = Vpp
U 4 =
10| 7 |[Propacation delay [TOE to Q ENABLE) tore 50 ns |RL=10KQ
5 CL=50pF
1 Propagation delay (TOE to Q DISABLE) | 'PTO 300 ns | RL=10KQ
CL =50 pf
25 Crystal /clock frequency fc 13.5759(3.5795/3.5831| MHz
27 ’C Clock input rise ime [ tUHCL 110 ns | Ext. cdock
28 | o | Clock input fall time tuiee | 110 ns | Ext. dock
c ; 2
29 | , | Ciock input duty cycle DC¢y 40 50 60 %% | Ext.clock
20 Cacacitive ioad (0SC2) | Co 30 pf
YO TSV V=0V T =257 Cancte « 3 $7E525 (kg using tes: crrcuizin figure 2
Piyorettgurener= a0 (5 Candare fnr desn® aidonly N0 guaranteec 3ng N0t subiect To production Testing
YOO
1
ormr C—F i
i _% 3 MT8870 =
] m 5
I r—_ IN - u voo L—%
T I g - S:GT | .
J\A-—E: GS T [ ————AAAS
: P = vaes sip P——0
/I G| -
S i 414 03 m—mOC
E—: osC 1 02 b——O NQTES:
DT osc2 o p———0 R1.R2=100k0 1%
] vss TOf _,___J R3 - 3001 Q1%

3~

€1 CZ-100n5 5.
x1:1579525Mug

Figure 2. Single Ended Input Configuration




TCM5087

TELECOMMUNICATIONS
' TONE ENCODER

CIRCUITS
52650 NOMEMBEA 1981 REVISED OCTORER 1984

N DUAL-IN-LINE PACKAGE

- ® Low-Cost TV Color-Burst Crystal Sine-Wave
(TOP VIEW)

Input Produces Highly Accurate and Stable

Tones voo (' Uss[] TONE ouT
® Device Powered Directly by Telephone or XMITTER SwW [z 15| J SINGLE-TONE ENABLE

Small Batteries coL1ds 14[ ] ROW 1
! ) coL2[Js 3[JROW 2
® Keyboard or Electronic Input Capability coL 3]s 12[] AOwW 3
® Dual-Tone and Single-Tone Capabiiity vgs (s 11 [JROW 4

. i osciN{]7  10[JMUTE OUT

® Minimal StancLy Power Requirement osc OUTUS ofcoLe

® Total Harmonic Distortion Meets EIA
Standard RS-470 : .

® PEP3 Processing Availa;ie
" ® Wide Supply-Voltage Range

® Minimai Parts Required

® Single-Tone Production‘Can be Inhibited

® Auxiliary Switching Outputs: One Bipolar
Transistor and One CMOS Gate

® Designed to be Interchangeable with Mostek
MK5087

A ¥ o

‘ 'Z \ Caution. These devices hava limited built-in gate protection The leads should be shorted together or the device
2™l niaced in conductive fnam during storage or handling to prevent slectrostatic damage to the MOS gates.

description

The TCM5087 tone encoderis a CMOS integrated circuit designed specifically to generate the dial tones
used in duai-tone telephone dialing systems. It requires a sine-wave input normally supplied by a low-cost
TV color-burst crystal at 3.579545 MHz to generate eight different audio sinusoidal frequencies. With
this input the encoder generates dial tones that are very low in total harmonic distortion and comply with
standard Dual-Tone Multi-Frequency (DTMF) §beé‘ifications without any need for frequency adjustment.

When generating a dual-tone signal, the encoéier generates one column tane and one row tone and adds
them for its output. The table below presents the frequencies produced by the tone encoder with the
3.5739545-MHz TV-crystai signal input. Any deviation in this frequency will be reflected in the frequency
output. The tolerance of the crystai is normaily 0.02%.

DTMF ENCODER ERROR
TONE STANDARD QuUTPUT" FROM STANDARD*®

(Hz) (Hz} (%6)
Row 1 637 701.3 +0.62
Row 2 770 771.4 +0.19
Row 3 - 852 857.2 +0.61
Row 4 341 935.1 -0.63
Column 1 1209 1215.9 +0.57
Column 2 1336 1331.7 -0.32
Cotumn 3 1477 1471.9 -0.35
Column 4 1633 1645 +0.73

‘Using an input signai from a 3.579545-MHz crystai.



TCM5087
JONE ENCODER

= .
operation

keyboard and electronic inputs

The specific tone or tones generated are determined by inputs designated ROW 1 through ROW 4 and
COLUMN 1 through COLUMN 4. The inputs are normally received from a 2-0f-8 DTMF (DPST) keyboard,
a Ciass A (SPST) keyboard, or an electronic circuit. Unlike dynamic or scanned inputs, the static inputs
of the TCM5087 do not generate noise. See function table for input and output description.

CLASS A KEYBOARD (SPST)

1

COLUMN $¢———A A____» Rpow

single-tone enable input

20f.3 DTMF KEYBOARD (DPST)

LEAVE

OPEN ?

>

A COLUMN

b

> |

ROW

This input inhibits the generation of single tones when taken low. All other chip functions remain unchanged.
If the input is high or left open, single-tone operation is enabled.

transmitter switch output

This output is at high impedance when ane or more of the column inputs are active and is high when all
column inputs are inactive. The output is the emitter of a bipolar transistor whose collector is a¥ Vpp.

mute cutput

The mute output is high when one or mere column inputs are active and is low when all column inputs

are inactive.

functional block diagram

(8)

OSC IN osc our
Voo il Voo
—_————p
g é § g CTROIV X
ROW 1 f:“ . —q[K=5104]
fow e 111 it
ROW 3 (‘”: q(X=4176] -
ROW 4 q(K=3828)
> +
- £N
3 G
Voo —q -
S,
e
o Voo
SINGLE
rone 5k .
ENABLE
[ 1161
G TONE OUT
SR = Voo
1
=\
L
=1 = CTRDIV K
5 EN 2 miTTER SW
3 P
COLUMN 1 (4: [K=2944] -
coLumn 2 =) | {k=26881
COLuMN 3 = & (K=2432) o
COLUMN 4 PS [K=2176] ——cD———-mure ouT

Vss - —> vgs




TCM5087
TONE ENCODER

- TONE ENCODER FUNCTION TABLE =
INPUT ) TONE OQUTPUT TRANSMITTER SWITCH
T MUTE QUTPUT =
COMBINATIONS! PIN 15¢ OPEN PIN 15 AT Vgg QUTPUT -
0 rows 0 o L H
0 columns
1 row « .
Row and column Row and column H Hi-Z
1 column
2
or more rews colum 0 H Hi-z
1 column
1 row
Row 0 H Hi-Z
2 or more columns
2 or more rows
0 Q H Hi-Z
2 or more columns
13
0 rows . )
Column 0 H : Hi-Z
1 column
Q rows
0 Q H Hi-Z
2 or more columns
1 or more rows
o] 0 L H
0 columns

' Row inputs wiil be active (onl when the input voltage is at a low level (Vi < Vi), and column inputs are active at a3 high input level.
Under keyboard control, connecting a3 row input 0 a column input activates both.
'Pin 15 is the singie-tone disable input.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voitagd ¥pBaiseeNege, i . oo - € AR R0 Ie. . . ¢ i e ms e TSR0V
Input voltage rapge 2. . . . o). U G\ goe® . 1S A) .7, . . W8 —O 3 V to Vpp + 0.3V
Output voitage range .. ... . . oo MET L .. s -03VitoVpp + 03V
Continuous power dissipation at 25°C fre° air temperature (see Note 2) ... ... ....... 1150 mW
Operating free-air temperature range . ... ...t i ot e ... =-30°Cto70°C
Storage temperature range . Alfa . - . oo @ A -55°C to 150°C

NOTES. 1. All voltage values are with respect to the Vgg terminal.
2. For operation above 25°C free-air temperature see the Dissipation Cerating Curve.

DISSIPATION DERATING CURVE

1200 r

' =
§ 1000 \>
c N
2 \
= N~
2 800 -
5 T~
3 600
g
s
o 400
E
2 —
E
x 200
Q
s

25 35 45 55 65 7S 85
Ta—Free-Air Temperature—"C
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Note 1: Twist suppiy lead and suppiy ground very tightly. Nots 4 RIC‘I band Ilmvts input su;nals T e

Note 2: Twin speaker lead and ground very tightly. Nots 5: AII comoonents must be spaced very closa to IC - <
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#2ps, ower Supply Rw;
e RS

c,q!‘v ol AR

CTCOC SR, W W R ) — - =
For operation in ambient \emoeramres apove 25"C "he de\m:s musr be deratrd based on a 150°C maxxmum junmon temoerature and al

INPUT BIASING
_‘The sr:hemanc “shows that both mputs
. ground w:mi_a 50 K resistor. " Tha basa

_input_transistors rs about 250 nA, He) the mouts are F
. If the dc. source re:

(1 and 8) are provrued ror “gain control. Wth ms’1 and s

8 open the 1.35 kQ resistor sets the gain at 20 (26 6B)...

If a capacitor is. put from pm 1.to 8 bypassmg the
1.35 kQ r=sxstor the gain wnll go.up to 200 (46 d8). If

a resmor is placed in_ series wnn the capacitor, the gam

can be'set to any value Trom 20to 200 Gam com:rol can T

conmbute very little adumonal orfset (about 25 mV at' 2
the mput 80 mV at the output) if the dc source. £

vorf-et by putnng a resustor rrom the unusedwnput to
ground,_equal in value” to. the. dc. source reslstance. Of;

W|th the internal feedback resxs.ors fo tailor the gain and
course all orrset problems are ehmmated if the input is

: requency response for: individual applications.- For ex:
ample,’ we can compensate: poor speaker bass response:
by . frequency shaping the feedback path. This is done
with a series RC from pin 1 to 5 (paraileling the internal.
15k resistor). For 6 dB effective bass boost: R = 15 kS,
the lowest vaiue for good stable operation is R = 10 k&2

When usxng the LM386 wnh hlgher gains (bypassmg

the 1.35, k) resistor between pins 1 and 8).itis necessary
pin 8 is open. If pins 1 and 8 are’ bypassed then R as- 4 to. bvpass the unused input;’ i i

low as 2'kQ can be used. This resmcuon is because the = gin and, possxbla instabilities:: Thi

.is- done wrtha 0. I,uF

capac:tor‘ or. short to ground dependnng on “the dc
¥ source. resmancu on tha drlven input-.::r.tm..

e
Tt

mphﬁer is. only compensated “for
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LM567/LM567C tone decoder._..
general descnptxon

The LM557 and LMSS?C are qenera!/purpose toné

4 .wtm to ground when an mout sxgnal is present F e P n‘y stao(e SBhtet xreque}:

=2 wuhm ine passoard Ah" circuit-consists of an’ presield B PP E CR TR

- | —~-and-Q -detector riven by ~a-voltage- controHed %ﬁ’:w‘:__Cenrer featency ad).‘ii(akﬂe
oscillator vhich"detefmines the canter raquency 2 5000kHZ e

i of. the decocer. Ext €

maepencently “set cen(er Trequency, Danqwxdtn

and output dgf, } — ; 5 177, L] Touch-tdne'déc.oding. &

1o iff “: B Precision oscillator
features

S, m Frequency monitoring and contral

B e Tl R =,
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Note 1:--The maximum juncton® :Tmﬂmrl m‘ un LM567 is 150 C, whdc that of thc LM557C and LMSS?CN is 100 c.

For_operating. at_elevated temperatures, ‘devices in the_TO-5- pachgo must_be derated basad on a thermai resistance of

150 C/W, junction m_urnbmn! or 45° C/W juncuon to casa. Fcr thu OIP:the_ dw'ca must. ba derated based on 2 :hurmal
SR B -




Typical Frequency Drift wi«m'
Temperature (Mean and S.0.)

T T
Tey = 8TSV
'

haractens iE:

Typical Bandwidth Variation
_w'rth Temperature o

tref

De:actxon Bandwudth as pa
Function of Cp and C3

|
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A\

Ta=25C.

Voo = 59

1o Cy (12 uF)

16 Cy =1

12 1k 15 m
BANOWIOTH (% OF (o)

-
e e = 20 QUIPYT_ T\ 2 78
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INPUT

I = 100 kHz +5V
*Now: Adjwst far g = 108 kHz.






