
BAB V 

KESIMPULAN 

5.1 KESIMPULAN 

Dari proses perencanaan sampai dengan tahap pengujian serta hasil 

pengukuran yang telah dilakukan, dapat diambil beberapa kesimpulan sebagai 

berikut: 

1 .  Dari hasil pengujian terlihat bahwa sistem kontrol yang memanfaatkan 

jaringan telepon sebagai media transmisinya bekerja dengan baik sesuai 

dengan tujuan yang ingin dicapai. 

2. Sinyal DTMF yang dibangkitkan oleh pesawat telepon jenis tekan (dial tone) 

dapat dipergunakan sebagai masukan dari rangkaian pengendali. 

3. Sistem kontrol ini cukup baik walaupun mempunyai ketergantungan pada 

pesawat telepon dan jaringannya. 



DAFT AR PUST AKA 

1 .  Barry Woollard, Elektronika Praktis, terj. H. Kristono, Jakarta Pradnya 

Paramita, 1988. 

2. HM.E., Institut Teknologi Bandung, Pengantar Teknik Digital Teori dan 

Praktek, Bandung ; Majalah Elektron, 1988. 

3. Malvina, Paul Albert, Digital Computer Electronics, edisi kedua, terj. Tjia May 

On, Jakarta : Erlangga, 1988. 

4. Malvina, Paul Albert, Prinsip-prinsip Elektroniks, Jakarta : 1988. 

5. Millman, Jacob, Aproksimasi Rangkaian Semi Konduktor, edisi kedua, terj. 

Tjia May On, Jakarta : Erlangga, 1986. 

6. PT. Telkom, FTP TELKOM 92, edisi kedua : PT. TELKOM. 

7. Robert F., Couglin, Operational Amplifier and Linier Integerated Circuit, 

prentice: Hall International, 1982. 



Nama 

Jenis kelamin 

Tempat Tgl lahir 

Alamat 

Agama 

Pendidikan 

DATA PRIBADI PENULIS 

: Nur Wahyu Diantoro 

: Laki-laki 

: Rembang, 9 Agustus 1974 

: Jl Bunyu No.6 Komplek Pertamina 

Jakarta 13240 

: Islam 

: 1. SD Negeri Cipinang O I Pagi Jakarta 

Tamat tahun 1986 

2. SMP Negeri 44 Jakarta 

Tamat tahun 1989 

3. SMA Negeri 36 Jakarta 

Tamat tahun 1992 

4. Universitas Danna Persada Jakarta 

Tamat tahun 199 

Jakarta, 17 Agustus 1997 

( Nur Wahyu Diantoro ) 



LAMPIRAN-LAMPIRAN 



3 8  
=  

i °  a  
2  

�  
;  ;:J  

-  

0  

-  

57 D  

"'  3  
%  0  "  "'  
2  

"' o  
5  

t>  0  

"  G  
d  

0r 
- , 

z' el 

'r 
- - - - - 

2 

" 
.. 

8 
0 

D "' C 

" 
C t» 

2 
0 ., 

.. A 0 

0 

s 0 

%  
. L  

0 su b 6  

,, 

8 

" 



K ANTAR MUKA JARINGAN TELEPON 

MULAI 

HIDUPKAN 
CATU 
DAYA 

PERIKSA DAN 
PERBAIKI CATU DAYA 

T 

/'··--. 

PAA 
<LEDIN0ATOR_ 

MENYALA7- 

'"" y 

HUBUNGI TELEPON 
pf[A4C6AN YA4G ­ 

MENGGUNAKAN I 
SISTEM KONTROL !NI 

APAKA 
SISTEM AKTIF 

SETELAH DERINGAN 

KEN? 

T 

PERIKSA INPUT DARI 
JARINGAN TELEPON 

APAKAH 
TERDAPAT 

SINYAL? 

y 

R 

T 
PERIKSA DAN 

PERBAIKI 
SAMBUNGAN KE 
JARINGAN TEL 

r. 



PERIKSA JEMBATAN DIODA 

C 

APAKAH IETR",' • z e R A p A y g A g -H  ,ERUS/? DIODA YANG RUSAK 
T 

PERIKSA REGULATOR ZENER 

AP AKAH 

ERDAPAT 

RUSAKAN ? 

T 

PERIKSA OPTOCOUPLER CNY17 

APAKAH TERDAPAT KERUSAKA.7 
' 

T 

PERIKSA TRANSISTOR Q1 

y 

y PERIKSA DAN GANT] REGULATOR ZENER 

PERIKSA DAN GANTI + ] IC OPTOCOUPLER 



AP AKAH TERDAPAT 
«eRuS.7 

T 

PERIKSA IC 40178 

E 

', PERIKsA DAN GANT TRANSISTOR 1 ;] 

'------I 

... 
RDAPAT PERIKSA DAN GANTT 
SAKAN? IC40178 ] 

T 

PERIKSA TRANSISTOR Q2 

APAA v 

~IE;pk~ KERUSAKAN 2 

T 

PERIKSA RELAY 

PERIKSA DAN GANT! TRANSISTOR 2 ] 

APAKAH TERDAPAT 
KERUSAKA 7 

y PERIKSA DAN GANT! RELAY 



TEKAN TOMBOL 
ANGKA YANG ADA 

PADA PESAWAT TEL \+----------------, 
SEBANYAK 2 DIGIT 

#PA«Ar 
+6 Y .a ELUARAN PAD; / 
MT8870 7 

T 

PERIKSA INPUT/ 
OUTPUT TRAFO 

PENGKOPEL 

APAKAH � T PERIKSA DAN GANTI 
DAPAT SINYAL AO PENGKODEL 
DTMF 7 

Y 

PERIKSA IC 
MT8870 

APAKAH 
ERDAPAT SINYA 
TMF PADA INPUT 

IC 8870? 

y 

, ' PERIKSADANGANT +] IC OPTOCOUPLER 

I 

d 



PERIKSA OUTPUT 
PADA RANGKAIAN 

DEKODER 

.. 

" DIKEHENDAKI 
MENYALA 27 

"-- 
' 

y 

LETAKKAN KEMBALI 
HANDSET 

Y APAKAH 

<SISTEM MEMUTUSKAN 
HUBUNGAN ? 

T 

END 
PERIKSA 

KOMPARATOR LM 311 

APAKAH 
TERDAPAT 
ERUSAKAN 2 

T 

du PERIKSA DAN GANTI 
LM311  pl  



BLOK RANGKAIAN 
PENGENDALI 

PERIKSA OUTPUT 
IC 74159 

2 

APAKA I 
TERDAPAT T PERIKSA DAN GANTI .] 

OUTPUT PADA IC :;;----;� IC 74159 I 
74159 7 

y 

PERIKSA OUTPUT 
IC 74279 

APAKAH 

TERDAPAT OUTPUT 

PADA IC 74279 ?7 

y 

PERIKSA OUTPUT 
IC 7474 

'PER«sA o»NGAN ,J IC 74279 [ 

{$3, + Fems+oavmn 
UT PADAO ] IC7474 ] 
474 7 

Y 

PERIKSA 
TRANSISTOR BC 547 

APAKAH 
TERDAPAT 

KERusow.2 
y 

PERIKSA DAN GANT\ 
TRANSISTOR 

BC 547 



Both the input ad the output of te tM3II c 

be isolated from svstern ground, and the output 
can drive loads referred to ground, the positrve 

supply or the negative supply. Ot#wt balancing 
d strobe coabvhity are provided ad outputs can 
be wre OR'ed. Although slower tan the LAM306 
and tM710C 420Ons respore tire v 40 ·sl the 
device rs also ruch less prone to spurious 0scll 

ions. The tJ1 has the sane pr configuration 
the LM306 rd LAM710C. See te " plication 

hints" o! the tM311 for rob+cton help 

Diffee@tit iput voltage rarge: z30V 

Power corsption: 135 mW at±15V 

features 
Operates from singte 5V supply 

Maxirnurn input current: 250 nA 

Muirumn ottet current: SO nA 

r:,-·.---'--,,----:-:--,-:-----------, 
. 3 l 7National voltage Comparators 

,'semiconductor 
LM311 voltage comparator 
general description 
The tM31t i voltage comparator that ha input 

currents more than hundred timnes lower than de 
vice like the LM306 or tM710C. It is also de­ 
signed to operate over s wider range of supply 
voltage. from standard t1V op amp supplies 
down to the single 5V supply used for IC logic. Its 

output is compatible with RTL, DTL d TTL 
well a MOS circuits. Further, it can drive larp or 
relys, switching voltages up to 40Vat currents as 

high 50 mA. 
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typical applications 
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absolute maximum ratings 

Tot! Supply Voltage (Val 
Output to Negative Supply Voltge (V%. 

, Ground to Negative Supply Voltge (V 
Differential Input Voltage 
Input Voltage (Note 1) 
Power Dissipation (Note 2), 
Output Short Circuit Duration 

Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (soldering, 10 sec) 
Voltage t Strobe Pi 

electrical characteristics (Note 3) 

·- , 

36v 
• 40v 

30v 

±30v 

±15v 
500 mW 

10 sac 

0c to 70c 
-6sc to 150'c 

300'c 
.-sv  

,  

-  
•  •  

PARAMETER 

Input Offet Voltage (Note 4) 

Input Otfet Current (Note 4) 

Input Bi Current 

Voltage Gain 

Response Tine (Note Sl 

Saturation Voltage 

Strobe ON Current 

Output Lekge Current 

Input Offset Voltage (Note 4) 

Input Offt Current (Note 4) 

Input Bi Current 

Input Voltage fanged 

Saturation Voltage 

Positive Supply Current 

Negative Supply Current 

CONDITIONS 

T, ·25c, R, < 50 

T,·2sc 

T · 2s c  

T,·2sc 

T , + 2s c  

V<-10mv, lour • 50 mA 
T,·26c 

T,·25c 

10mv, Vau+ ·35v 

T,·25"C turnout 3 mA 

< 50 

v>4svvo 
Vs-10mv, lgux <8 mA 

T,·2sc 

T,·25c 

40 

TY 

2.0 

6.0 

100 

200 

200 

0.75 

3.0 

0.2 

MAX 

7.5 

50 

250 

1.6 

50 

UNITS 

mV 

nA 

nA 

V/m 

ns 

V 

mnA 

nA 

mV 

nA 

EE nA 

V 

V 

mA 

mA 

10 

70 

300 

-14.5 138.-14.7 13.0 

0.23 0.4 

5.1 7.5 

4.1 5.0 

MIN 

dote f; Thi +ting pi to 11Vupolis, Th piti irgt volt.g limit i 0V b  th  ngtiv  supply, Th nrgt iv 
input voltage linit is qlt th«negative swpoly voltage or 0Vblow t positive spy,etichar i l 

it 2: Th mnlrn jetio tnprtre of th LMJ11 l4 11(¢ foe operating it eluted trnprrtrot, drvice ii g 
r04package must be drtd bed on thrral rirte of t'Ct,lcion to rbint, oe 4Ct, junction to ct. FF or t 
ft pack, the drti it bed on three.ad rite t19(th mod o 1/16le thick poyg bowed% 
t, 0inch -wi, 2we copper tutor Th hmm.l rite et du. i line .cl. i 19ct,etio 
rnbit. 

tot • Th ii fiartier oily trot Vg 1v rd the Ground pin tgrownd, end ( C f 4 < 4 c  uni otherwin 
oifit. he olfrt volt, otfrt rent ad bi. current pa tio4 ly for  y s.0ply  volt. fr0en 4 ii. V oply  
wt 11Volin. 

lot :  The  &ffrt wot.rdfft crrntgivn th fr.in el rqirdto rite ott withins volt of«it«r 

ply weigh «A lo Thus tr prwnrtr fi n« e rror  bnd d  tad int cont t. wot-«car ff«es of' vol t.g gi  

fit irr.pd 

lit: Th rpo tin if'd ( def iitie} i f 10 mV int p wit nV overdrive. 

et D mot hot tr.ob  p t. rot  it  hold b crrt driest rA  
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• ­ 

application hints 

CIRCUIT TECHNIQUES FOR AVOIDING 
OSCILLATIONS IN COMPARATOR APPLICATIONS 

Wen s high-speed comparator such a the LM11 i 

ued with fest input signals and low source impedances, 
the output repore will normally be fast and stable, 
assuring that the power supplies have been bypassed 

(with 0.1 F disc capacitors), and that the output signal 
is routed well wry from the inputs (pins 2 and J) and 
lso wry from pins S ad 6. 

However, when the input signal is voltage ramnp or $ 

low sin wave, or if the signal source impedance is high 
(1 k~l to 100 kf2), the comparator my burst into 
oscillation near the crossing point, This is due to th 

high gain and wide bandwidth of comparators like the 
LM1ft,  To void oscillation or instability in such 
uage, several precautions are recommended, as shown 
in Figure 1 below. 

1, The trim pim (pins S and 6) act as urwanted axil­ 
iry inputs, If these pins re not connected to trim­ 
pot, they should be shorted together. If they rs 
connected to s trim-pot, 0.01 A capacitor CI 
be tween pins f and 6 will minimize the susceptibility 
to AC coupling. A smaller capacitor is used if pin f is 
used for positive feedback as in Figure 1, 

2. Certain sources will produce t cleaner comparator 
output wvform if 100 pf to 1000 pf capacitor 
C?is connected directly cross the input pins. 

3. When the signal source is applied through a resistive 
network, Re it is usually advantageous to chooe an 
, of substantially the same value, both for DC and 
for dynamic (AC) considerations. Carbon, tin-oxide, 
Ad metal-film resistors have all been used successfully 
in comparator input circuitry. Inductive wirewound 
resistor re not suitable. 

4. When comparator circuits use input resistor (eg 
urning resistors), their value and placement w 

particularly important. In all cases the body of the 
resistor should be close to the device or socket. In 
other words there should be very little led length o 
printed-circuit foil run between comparator ad 
resistor to radiate or pick up signals, The same pphies 
to capacitors, pots, etc. For «xmple, it , 10i2, 
little as S inches of led between the resistors d the 
input pins can result in oscillations that are very hard 
to damnp. Twisting these input leds tightly is the 
only (second best) alternative to placing resistor 
close to the comparator. 

5. Since feedback to almost ay pin of comparator 
can result in oscillation, the printed-circuit layout 
should be engineered thoughtfully. Preferably there 
should be groundplane under the LM111 circuitry, 
for xmnple, one side of s double-lyer circuit card 
Ground foil (or, positive supply or negative supply 
foil) should extend between the output ad the 
inputs, to ct as guard, The foil connections for the 
inputs should be as smnall nd compact as possible, 
and should be essentially surrounded by ground foil 
on all sides, to guard against capacitive coupling from 
any high-level signals (such the output). If pins 5 

ad 6  re not ued, they should be shorted together. 
If they rt connected to s trim-pot, the trir-pot 
should be located, at mot,s few inches wtry from the 
LM111 ,  and the 0.01 F cpcitor should be installed. 
If this capacitor cannot be used, a shielding printed­ 
circuit foil may be advisable between pins 6 and 7. 
The power supply bypass capacitor should be located 
within a couple inches of the LM111,  (Some other 
comparator require the power-supply bypass to be 
located immediately adjacent to the comparator.) 

tet!if 

4.h 

$ 

burr 

4 

1af 

' 
1iv 

FIGURE 1. Improved Positive Feedback 
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LM555/LM555C timer 

general description 
The tLM55S is s highly stable device for generating 
curate tire delays or oscillation, Additional terminals 
wt provided for triggering or reefting if deired. In the 
tire dely mode of operation, the time is precisely core 
trolled by one external resistor and capacitor, F or stable 
operation as an oscillator, the free running frequency and 
duty cycle e accurately controlled with two external 
resistors and one capacitor, The circuit my be triggered 
nd reet on falling waveforms, and the output circuit 
can source or ink up to 200 mA or drive TTL circuits. 

features 

Direct replacement for SE555/NE555 

Tining from microseconds through hours 
Opertes in both stable and monostable modes 

schematic diagram 

4  

• 

• tit 

cw 
d 

• vdttAgt 

' " did • 

n 

Wee 

.. 

• 

$rcAdt 

connection diagrams 

Ord Munbr LS4, 1.MS$.6CM ' 

So NS clog OGC .• 

Adjustable duty cycle 

Output can source or sink 20 mA 

Output and supply TTL compatible 

Temperature stability berer than 0.005% per C 

Normally on and normally otf out.t 

applications 

Precision timing 

Pule generation 

Sequential tiring 

Time delay generation 

Pulse width modulation 

Pulse position modulation 

Liner ranp generator 

ddt# 

' z . . .  
l e  e  . . [ "  

•  0.-  ....!::'�•• •l .:,-'� •••• '.� ),"� 

so Ns Puelo voes "  '•• 
Ord Mm.tr LMJ er LA e v e  

S  NS  Put 0A · v - "  

Industrial/ Automotive/Functional 
Blocks/ Telecommunications 
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· 4 : & # 7 5  

: : ± 5 5  

0c to+70c 
-55C 1o +125"c 
-65"C to +150'C 

300'c 
gtorge Temperature Range 

td Temperature (Soldering, 10 seconds) 

,,. 

+ w 

absolute maximum r a t i n g s : ' : : 5 · 1 ? : 2 : ° 7 2  

'  - • s $ 3 . - ' s - +  · . ' - ,  - . + · , , - °  
et Voltage · . + ,  . ,  s" .  •  +8v 
u + · 
pt Dissipation (Note 1) 600 mW 
opting Temperature Range 

LM555C 

LM555 

electrical characteristics (T; ·25"C,Vee ·+5V to +15V, unten otherwise specified) 

LrT$ 

PARAMETER CONDITIONS 

N 

Ls$ 

TY N v MAX 

uur$ 

Vee +v.R, 
Vee 1v,A 
ft ow Stt) (Note a2l 

4$ 

3 
10 

18 

$ 

12 

4$ 

' 10 

V 

fig Error,Monotot 
pi. Arc¥ 

poift with T rprtr 

Aery or Trnprt 

beft nth Sepoy 

fw Error, At.bl 
lmwt Acre 

Deft with Trnprtrt 
Aery ow er.pt 
peift wt Spot¥ 

wold V otg 

frig Volt. 

fr«gr Current 

et Volt.g 

ft Crrt 

fhw@hold Crrt 

Cortrod Volt.g Arel 

7L Owtct+Megt 

7St (Note $ 

ea Tu et v tpt 

fall fr et Cw tpwt 

. A ·  100x, 
C·0lf, (Not 3 

Vee 15v 
Vee ·$v 

(Note 4] 

Vee • 16v 
Vee Sv 

Vee · 1 v , , · 1 m M  
Vee 4 $ v , 1 , 4 $ m A  

Vee • 1v 
% 10 mA 

we 0 mA 

we 100 mA 
lo 20 mA 
Wee ·v 
he 8 ml 

mA 

hoe • 200 mA,Vee 1v 
once 100 mA,Mee 1$v 
Vee·v 

4 
14$ 

04 

96 
2$ 

1 

3 

05 
30 

1$ 

0.05 

1.5 

90 
25 
01 

0.667 

• 
1.67 

001 

0.5 

0.1 

0.1 

10 

3113 

1 

150 

70 

0 
04 
2 
25 

01 

12$ 
133 
1 

100 

100 

2 

310 
0.2 

• 

02 

6.2 
1 

05 

1 

04 

0.2$ 

4 

3 

10o 

100 

01$ 

0$ 
211 

0.4 

I 
2.6 

12.7 
2.7$ 

1 

50 

1.$ 

0.1 

2.2% 
150 

30 
0.30 

0667 

' 167 

05 

0.5 

0 

0.1 

10 
331 

I 

01 

04 

2 
2$ 

025 

125 
133 
33 

100 

100 

05 

09 

I 

04 

025 

II 

• 
100 

200 

02$ 

07$ 

25 

015 

Vee 

V 

V 

wA 

V 

A 
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multivibostoe, The external capacitor charges trough 

RR. + Ru and dichwrges through %. Thus the duty 
cycle may be precisely set by the ratio of thee two 
resistor. 
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The voltage across the capacitor then increases exponer 
tilly for period of t t.1 RC, at the end of which 
time the voltage equals 2/3 Vee. The comparator then 
resets the flip-flop which in turn discharges the capacitor 
d drives the output to its low state. Figure 2? how 
th waveforms generated in this mode of operation, 
Since the charge and the threshold level of th comm 
partor wt both directly proportional to supply voltage, 
the timing internal is independent of supply. 

applications information 

wovosTABLE OPERATION 

le this mode of operation, the timer functions 
one hot (Figure 1). The external capacitor is initially 
held discharged by s transistor inside the timer. LJpon p­ 

plication of negative trigger pule of less than 1/3Ve 
to pin 2, the flip-flop is set which both releases the short 
circuit cross the capacitor ad drives the output high, 

Igunt4. Artie 

In this mode of operation, the capacitor char ges ad 
dichrgs between 1/3 Vee ad 2/3Vee. As in the 
triggered mode, the charge ad discharge times, d there­ 
fore the frequency awe independent of the supply voltage. 

Figure S show the waveforms generated in this mode 

of operation. 
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Gut Me bl tr or 

During the timing cycle when the output is high, the 
further pplication of trigger pulse will not effect the 
circuit. However the circuit can be reset during this time 
by the application of negative pulse to the reset 
terminal (pin 4), The output will then remain in the lo 
tt until trigger pulse is again applied 

hen th reset function is not in use, it ls recommended 
that it be connected to Vee to void swy possibility of 
false triggering. 

Figr J i  s  nomograph for easy determination of RR, C 

valuers for various time delays, 

ASTABLE OPERATION 

If the circuit is connected a shown in Figure 4 (pins 2 
and 6  connected)  it  will trigger ittf and free run t 
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The charge tire (output high) is given by: 
t, ·0.693(RR)C 

And the dicharge time (output low)by: 
4 ·06930R%)C 

Thus the total period is: 

T + t , + t, · 0 83 ( R + 2 R C  
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PULSE POSITION MODULATOR 

Thi4 pplication ues the timer connected for stable 

operation, s in Figure 10, with modulating signal 
gain pplied to the control voltage terminal, The pule 

position varies with the modulating signal, sinot the 
threshold voltage nd hence the tire dely is varied. 
figure 11 shows the waveforms gerrted for triangle 
wvie modulation signal. 

+ t h % . .  

f « + % .  f% 

4+nu. 
4 #  

FREQUENCY DIVIDER 

The monostable circuit of Figure t can be used a a 
frequency divider by adjusting the length of the timing 
cycle. Figure 7 sh ows  the waveforms generated in a 
divide by three circuit. 
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applications information (con't) 

he frequency of oscillation is: 

1 1.44 

•• 
T (R,+2Rc 

Figure 6 my be ued for quick determination of thee 

RC values. 

The duty cycle it: 
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PULSE WIDTH MODULATOR 

When the timer is connected in th monostable mode 
ad triggered with continuous pule train, th output 

pule width can be modulated by a signal pplied to pin 
$, Figure 8 how the circuit, d in Figure 9 we some 
wveforrn @xrnpies, 

, 

, twos  
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.+4 h % .  

4 + 4  
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LINEAR RAMP 

When the pullup resistor, in the monotable circuit 
is replaced by s comitnt current source,shier fwnp it 
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fully tti¢ opention 
Medium-peed @ pe n t i on + %  

10MHz {yp.)t Vop 10 V 
Sud died, symmetrical otpt 
hanet«ristie 
100% tut4d for qisent errant at 20 V 
$.v,10V,And 1$.V pmntuie tings 
Mes ll squirm«nt of J£DEC Tutti 
Sndrd No. 134A,"Stndid Specifietion» 
for Doeription ot 'B Sri CMOS Ouics" 

Applications: 
beef+ counter/decimal decode diply 
(c040178 
Binary counter/decoder 
fequeney division 
Counter control/iman 

. . 
Liars 

UNITS CHARACTERISTICS Vno 
(v Min. Mt. 

� 

Supp!y·Volt« Ang (For TA • Fut Pkg«­ 
Temp«ntr Runge) 3 13 V 

5 - 2.5 

Clock Input Frequency. (ct 10 - 
$ MHz . 

15 - 5.5 

5 200 - 

Clock Pue Width, tr 10 90 - ns 

16 60 - 

5 .� 
Cock Ries Fat Tia, A,Le 'CL 10 UNLI1TEO 

15 
.. 

5 210 - 
.. :-. 

Cock tat»bit Set Tine, t, 10 100 - 

·h . 15 70 - 
.. 

5 260 - :8 
feet Pl Width, tgw 10 11o - . ' ,  

15 Go 
- 

, 5 400 - 
feet «mot fin«.t,A 10 200 - . n 

15 150 .- 
.. 

Divide-by·N counting 
fo further pplition information, 

1CAN-6166 CO$/MOS MSI 
Counter nd Regier Deign nd 

Applietion»" 
tipp-lock th succeeding device in multi­ 
devict counting cin, 
The CD40178 and CO040228-eriestypesre 
supplied in 1&-led hermetic dual-in-tin 

ceramic packages (O and F sutfixen), 1­ 
led dual-In-line plastic pa~lg (E suffix), 
6-td ceramic lat packages(K suffin), and 
in chip lorm (H suffix). 

RECOMMENDED OP£RATING CONDITIONS 

· Fer miman reliability, nominal operating conditicn should be elected to that opntion 
is lays ittin the fallowing ranger: . 

CD40178, CD40222 Types 

CMOS Counter/Dividers 

High·Vo!tag: Types (20-Volt ting) 
co4078-0id« Countt with 

'10 Depded tpt 

C040228--Oetl Counter with 
8 Decoded Output 

The CA-CO4017G r C040228 wt S­ 
1t2gt nd 4-44age bean counters having 
1Q and 8 decoded otpts, respectively. 
opt include CLOCK, RESET, nd 
CLOCK INIIT inl, Schoritt trig" 
ton in 1A CLOCK input circuit provide 
cul sh4ping that llcw unlimited ciock 
input pule nit« sad Alt ires. 

These counters at danced one cunt t 
tbe psitivt c!ct tugmi troition if tn 
CLOCK INHIBIT 1gm»l is low. Counter 
2dcemnet vi the ctoe line s inhbted 
when the CLOCK INHIBIT igml is igb. 
A high RESET gnat lens the countr 1o 
ts zero cont. Use of the Johson counter 
configuntion permits bit-peed opention, 
2input deccde-gting and puke-free de­ 
zcded outputs. Anti-lock gating i provided. 
thus rig proper tcuting «qenc«, The 
«coded otpts nrmally lw and o 
high only at the.t respective decoded tum 
tot. &i deccdd ctr remsis high lor 
on luti clock cyet«. A CARRY -OUT wgl 
completes one eyct« tvr 10 clock input 
cycle in ta CD4017~ or very 8 clock 
input cvctt in te C040228 ad is led to 
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CD40178, CD40228 Types 
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CD40178, CD40228 Types 
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: LIMITS AT INDICATED TEMPERATURES ("C) u 

N 
CHARAC. CONDITIONS Yalu At -$$, +25, ·125 Apply t6D,F,K,H, Peg« I 
TERIsTIC Values st 40, 42, 48 Apply to E Pl T 

vo yN Yoo 
+25 $ 

(v) (v ( 55 40 +85 +125 Min, Typ. Mt. 

- 0.5 5 5 5 150 150 - 0.04 5 
Cui@cent 

Devict - 019 10 10 10 300 300 - 0.04 10 
A 

Current, 
- 0.15 15 20 20 600 600 - 0.04 20 

loop Mu. 

- 0,20 20 100 100 3000 3000 0.08 10o 
- 

Ctpt Low 04 0.5 $ 0.64 0.61 0.42 0.36 0.51 1 - 

(Sink) Curt 0.5 0,10 10 1.6 1.5 I. I 0.9 1.3 2.6 - 
Jot Min. 1.s 0.15 15 4.2 4 2.8 2.4 3.4 6.8 - 

Output High 4.6 0.5 5 --0.64 -0.61 -0.42 -0.3J6 -0.51 -l - 
mn# 

Source) 25 0.5 5 -2 -1.8 -1.3J -1.15 -1.6 -31.2 � 

Current, 9.5 0.10 10 -1.6 1.$ 1.t -0.9 -1.J -2.6 - lo Min. 
13.5 0.15 15 -4.2 -4 -2.8 2.4 -3.4 -6.8 - . 

Output Volt@ge .5 5$ 0.05 
- 0 0.05 

Lowlevd, 0.10 10 0.05 
- 0 0.05 

You Me . 0,15 15 0.05 
- 0 0.05 V 

Output - 0.5 5 4.95 4.95 5 - 

Voit9e' 0.10 10 9.95 9.95 10 - tugh Level, 
14.95 Vo M - 0,15 15 14.95 15 � 

0.5.4.5 - 5 1.5 - - 1.5 
Input\ow 

1,9 3 Vutt - 10 3 _, 

- 

Vt Mu. 15,12.5 - 15 4 
- - 

4 
V 

Input High 0.5,4.5 - 5 3.5 3.5 - - 
. 

Volte, 1.,9 - 10 7 7 - - 
Vy Min. 

15,13.5 
- 15 1 I I  - 

, 

Input Current 
- 9.18 18 10, l_ l 10. 1 .  ±1 ] - 

11o-5 10.1 A le Ms. 

STATIC ELECTRICAL CHARACTERISTICS 

MAXIMUM RATINGS, Ab0lute·AM1mum Valot: 
0C SUPPL&.NLAGE RANGE. (Vppl 

(voitgtl@red to Vgr Twrid} + + e s + + e s + + + + + + + + + + + + + + + + + + + + , , ,  A t + . V  
PT VIL'AGE RANGE. ALL INPUTS . % + + + + + + + + + + + + + + + + + + 8 9 + + + 8 8 6 + , ,  -$10/pp +05¥ 
DC INPUT CUR±NT, ANY NE INPUT ~ . , , + + + + + + + + + % % + + + + , + , + + + + + + + + + + + + + 8 + , + , + . .  1 m A  
POwA 0ISSIATKN PER PACKAGE ( 

fe»T,++4t·&C(AKA p g . . % » + + + + + + + + + + + + + 6 + + + + + + , 6 6 + + + + + + + , , , , 00 m t  

f eu f , + 6  ·4C(AXA& TY PE 4 . . . . . + + + + + 8 + + . . , ,  Cote Ley 12'mwrCi 200 mw 
f u f - A$ · I C ( A &AG€  TYPts 0 . , 8 ) . . . . . . + + + + + + + + 8 + + + + 8 + + + + + + 8 8 8 . + , , , , 40  mw 
For',+·10·12C(ACKAGE TYPES0..K) . . , , + 8 + , , ,  Cnl« trwy 12 mW C i  200  mw 

CECE DISSIPATION P(AR OUTPUT TRANSISTOR 
feT,FULL PACKAGE-TEMPERA TUE RANGE (AI PA$ Tye) • • 3 . , , , + , + 8 + + + 8 , , , , ,  100 mw 

OPERATING-TEMPERATURE RANG (TA: 
PACKAGE DYPt$0.+KM . % % s o + + +  + s o s + s o s » s e e s + + + + + + + + + + + + + + + + + + + , , ,  +i12 
P AC KAG t Y 9 t o e + s o s + + s o + + + + + + + + + + + + + , , ,  t  +tC 

$TO#AGd TEMPERATURE RANG £ ( T e ) + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 6 + 0 . . . . -4 %  +1C 
LAD TEMPERATURE (OU#ING SOLO&ING: , 

AM atee 14±t?wen (1.a7 any roan ca tor 0$#A. % , + + + + + + + + + + + + + + + + + , + , , , 2 6 C  

l  

I  
I  

'  I .  

.  i  

:  I  
: i  

4  

'  ;  +  

i  

l 

i\\ 
I :  

I  I  
.• . 

I 

II 
i 
t  

l 
! 
i  



I 
I 

, I 

CD40178, CD40228 Types 
I 
I 

44 4 4 d t  4ggtt grywtt lud, 

i 

' 
li 

.i1· 
:' 

:; 
{' 

i 

1
11 
1: 

I 

ii 
I 

I 
! 

•• 
" 

I I 111 

I l 4 I I  

-T 
4.4.4t 

«·--- ]  
i' 

•' 

- 

•' 

.. 

• 

- - 

- 

w t 4 t 4 e l  

t l y al l  dyarr.it re ettiptia t 

fretlc el elect let fr e q .  

• • •  
•  € « . t it. l e  

fig 1 lyoil pop pie.a st tie 
le tic of load4pita4 kelo¢ 

t¢ carry vtl 

Fi Typical popegtion sly tms 
function of load cpitnee (clock 
to decode outputl. 

0 .L g 4 .  

Fig 1¢ fypit tmition time r function 
/load cited. 

• 
f 

! 

' i 
I 

I 

11 
l 
! 
• 
i 

' 

: 
•. 

fig = #opp ti sdhy ts, ad 
elfin lent, 

or. } --'----,._-_ ---.,-.-�--_,-i.·r ·� 
4 4 4  

6tut l f  

' 

Otto404 
, ... , 

dvtrr 

DYNAMIC ELECTRICAL CHARACTERISTICS 

At1, ·25°c, Input,t· 20 mi,C_ ·50 pf, _ • 20o 2 ' 
CHARACTERISTIC CONDITIONS 

LIMIT$ 
UNITS 

Vee (V) Min. Tyo. Mr. 

CLOCKED OPERATION 

5 - 325 650 

Prop»gtion Oet Time, tPHL 'PLH 10 - 135 270 
D«cod« Cut 15 - 85 170 

n$ 

5 - 300 600 

Carry Out 10 . 125 250 

15 - 80 160 

' 1Go 
Tnruition Time, vrHL 'TLH 

5 - 200 

10 - 50 100 Di 
Cwry Ct or Decode Ct Line 15 - 

40 60 

5 2.5 5 - 

Mir.m Coe Input frenzy,It ¢ 5 10 
- 

MHz 
15 $.5 1 - 

5 - 100 ; 200  

Minimum Cock Pulse Width, tw 10 
- 

45 90 ni 
15 - 30 A 

Clock it or Flt Time. t,CL, tCL 5, 10,15 UNLIMITED 

Minimum Clock Inibit 
$ - 115 230 

10 50 100 ns 
to tor Stup Time, t, - 

15 - 35 70 

Iput Cpcitnee, C Any Input 
- 

5 - 
pF 

RESET OPERATION 

Propgtin Oby Tim«, tpHL·'PLH 
5 - 265 $30 

10 - 
1 1$ 230 n 

Cwry Out or Decode Cut Lint 
15 - 85 170 

5 - 130 260 

Miaimnum e:et Pule Width, tf 10 - $5 11o n 

15 - 30 60 

£ - 

ma 
400 

Minimum feet RRmavl Tim 10 - 
280 ns 

15 - 75 150 

f 

111  
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Pin Connections 

Ordering Information 

MT88708E/MT88708£-1 PM»ti DIP 
MT88708CMT88708C-1 Cardip 

-40C to +85€ 

It � 
lit vDo 

UN 2 17 $uGT 

Gs 
� J '  1%4 tst 
� 

vet 
� 

4 15 $to 

K � 
$ 14 Q4 

K" 

' 
tJ 0 

0ct 7 12 0 
0a2 • 

1t 01 
vs$ $ 10 TOI 

� .  

Connected to v$$ 

9161-0020$1NA 

counting techniques to detect and decode all 16 

DTMF tone pairs into a 4-bit code. Eternal 
component count is minimized by on chip prevision 
of differential input amplifier, clock oillator and 
latched three·state bu interface. 

1: 
_____ _.)!! 

3- 1 25 . #  

-.. 

uA$ 

ancurt 

' HKH GROUP Ci CHI 

wt MIAS rt 
DGrAL Coot 

ortcio CONVIRTIR 
... 

0IAL ALGORITHM ANO LATCH ZtO OS$ING 

t 
TONt OtrtCTOA 

ttt 

i tOwGAou 

trt 

TO AL 
$t grttmG 

(Hr 

aocxs Gr LOG€ 

01Ct 01c $Gr 1st $ro TOI 

Flure 1 .  Functional Block Diagram 

Applications 

• Receiver System for British Telecom (8T) or 
CEPT Sp«¢ (MT88708-1) 

• Paging Systems 
• Repeater Systems/Mobile Radio 
• Credit Card Systems 

Remote Control 
Peronal Computer 

Features 

• Complete DTMF Receiver 
LqwPower Consumption 
Internal Gain Setting Amplifier, 

• Adjustable Guard Time 
• Central Office Quality 

Description 

The MT68708/MT88708.1 is a complete 0TMF 
receiver integrating both the bandsplit filter and 
digital decoder functions, fabricated in Mital' 
double poly 1$01-CMOS technology. The filter 
ction uses switched capacitor techniques for high 
and low group filters; the decoder uses digital 

rl:t ·.· ' 
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1$02.CMOS 

.  

, · ,  
2  f  Parameter Symbol NI llx . I Ult 

.. , 
Pwar supply voltage Yoo-Vs 6 V 

2 Voltage on any pin . .  Vy -0.3 Vo +0.$ I V 

. 3  Current at any pin (other tan supply) 10 rA, 

4 Operating temperature T, 40 +85 • 
5 Storage temperature - 65 +150 c 

6 Package power dissipation 1000 mW 
• 

cu= 
[ 

r 
· ,  
} I  

'.4 ; • I 

'(div th vat my ca pv t  de. Fun4pal oprio under th cbdto4 r ot plid. 

; bate bow$(t6mwIC AN@ads old«rd to bod. 
•, 

Recommended Operating Conditions .vet»gr wt v«pt to grrd (v« le etrw std 

Characteristics Min Units Test Conditions 
. 

Sym Typ' Max 

I Poitrve Supply Voltages Voo $ v Vg4 0V 
- 2 Oillator Clock Frequency le 3.579545 MHz 
- 3 Oillator Frequency Tolerance At¢ ±0.1 % 

'Toal figure we t 2Sand we for dewg ad only; not garotted nd not wbet to prodcon testg 

DC Electrical Characteristics- v%$0v1$, 0v volt»gs r wt rpt to ground (VJ le» othaw ttd 

Characteristics ym Min Typ' M Units 'et Conditions 

I $ Operating supply voltage Voo 4.75 5.0 $.25 V 
- u 

2 
• 

Oparating supply current loo 3.0 9.0 rA 

- 
• Power consumption Po 15 45 mW f3.8MHz; Vpo 5V 

J L 

• 
4 High level input Va 3.5 V 

- 
I 

5 N Lowlevel input voltage v»« 1.5 V 
- • 

6 u Input leakage current hwhi 0.1 uA VauVg or Voo 
- r 7 Pult-up (source) current o 7.5 15 uA TOE (pin 10) 0V 
- $ 

8 Input impedance (IN + , I N  )  R 10 MO @ 1 k H z  
- 

9  Stewing threshold voltage Vre 2.2 2.5 V 

10 Low level output voltage Vo V ·+0.03 V No load 
- 0 

1 t  u High level output voltage Vow V%-0.03 V No load 
,-.. 

r 12 Output low (ink) current Jou I 2.5 rA Vour 0.4V 
,-.. 

• 13 u Output high(source) current low 0.4 0.8 mnA Vour a4.6V 
,-.. 

r 
14 

s 
Vt output voltage Vt 2.4 2.7 v .  Na load 

,._ 

15 Vt output resistant Ron 10 kn 

· I  .  

,. 

e 



)perating Characteristics'.verges we wit rot to grwd Mg) vnlr otrwia rtart.rd 

in Setting Amplifier 

Is02-CMOS MT8870B/MT88708-1 ­ 

--------------�-------------------------�� .·; 
$ 

Characteristic Sym Min Typ' Max Unit Test Conditions 
1 Input leakage current h 100 nA Vggs Va Voo 

2 Input resistance Raw 10 MQ 

3 Input offet voltge Vos 25 mnV 

4 Power supply rejection P5RR 60 d8 1KHz 

5 Common mode rejection CMRR 60 d8 -3.0Vs Va s3.0 

6 DC open loop voltage gain Awout 65 d8 
7 Open loop unity gain 

bandwidth fe 1.S MHz 

8 Output voltage wing Vo 4.5 Ve R_ z 10OKQ to Vg 

91Maximum capacitive load (GS) c 100 pf 
0 Maximum relstive load (G5) R, 50 x. 

1 Common mode range Vu 3.0 V No Load 

. 

$ 

Characteristics Sym Min Typ Mr Units Notes 

I valid Input igr levels -29 I dBm 1,2,3.5,6.9 

I (each tone of composite 27.5 m Vs 1,2,3,5,6.9 
G signal) 
N ♦ 1 dBm 1,2,3,5,6.9 
A 

869 mVp4 1,2.3,5,6.9 L 

Positive twist accept 10 d8 2.3,6,9 
. 

c 

0 Negative twist accept 10 d8 2.3.6,9 
N 

0 Freq. deviation accept ± 1 . 5 % ±  2H1 Nom. 2.3,5.9 
t 

Freq. deviation reject 3.5% T Nom. 2,3,5.9 
t Third tone tolerance ·16 d8 2,3,4,5.9 0 

N Noi tolerance ·12 d8 2,3,4,5,7,9,10 
$ 

Oisl tone tolerance + 22 d8 2,3,4,5,8,9.11 

· $ v . 0 v 1 2 s  

>oUI f191,1, ... ., •• , 1,-c •NI.,. fo,, d•Mt" •od ... ,,: not tvetellC.ed Hd "°' '"bi•<t � J{odUChOII l•Ul"O 

8870B AC Electrical Characteristics' .votg«rs wit r«pt to gr4 , vnls town rtd 

dibs4bow or blwt@fern&e power oflm!unto60 ohm ld 
qnee coats olsll 0TA# t 

d r t 4n i,  t0pa « 4n 4 ,  

condron tart of nornl 0TM fuencs 
in con powtwgoal h v n l 4 rn pi rt ud « .  

e  devoted ry t 1 . $ % ±  2Mt 

th lunrtd(±4}Guan non. 

dl ton fr«no«rare (0± and 40MI} £ 2 % .  

error te of brr than 1 i 10D. 
tlwrtlrvl f ey  cpoont 4 p f 4 f l  

nerd to th mnrur valid accept vi, 

3127 

7 
• 



I 

e ca racteristi +Volte4ire wit nip«ct to 4round (VJnlns othrw rttd 

·• Characteristic $ym -Min Typ Mx Units Ncts 

Valid input igal levels -31 dBm 1,2,3,5,6.9 

1 
(each too of coposit« 21.8 mV. 1,2.3,5.5.9 

$ igr) 
• •  

l  d8m 1.2,3,5,6.3 

·- 
0 

869 mVu 1,2,31.5.6.9 N 

- A dBm 1,2.3,5.6.9 2 
L 

input Signal Level Reject -37 

c 
10.9 mVA 1,2.3,5.6.9 

r 0 Positive twist accept 6 d8 2.3.6.9 

- 
N 

4 0 Negative twist accept 6 d8 2,3,6.9 
- I 

5 T Freq. deviation accept ± 1 . 5 % ±  2H1 2.3.5.9 

- I 6 Freq. deviation reject ±3.5% 2,3,5.9 

- 
0 

7 N Third tone tolerance -18.5 d8 2.3,4,5,9,12 

- 
$ 

• Noise tolerx -12 d8 2,3.4,5,7,9.10 
- 9 Dial tone tolerance +22 d8 2.3,4,5,8.9,11 

ii 
!; . .  •  . .  �  r"1T8_870B/MT8S70B-1 1S02�CMOS 
MIS 7 0 - 1 A C E 'e cti g l cs  tie 

l� 
j 

' f  
! 

' V a · V Y 0 , 1 2 5 C ad  tel$79$4$Mr g test or¢rt own in Fire2, worts 
L.de db4bv or blwtr«fwd pr et ! m t % 60  oh  load. 
.Dit are ooire o4at D MF toad 
.To durti 4 m4to« pa 40 #n 

4. $ial cedetic coast of nil pTf freer«i 
.oth tori in c pore gal av @qal plrtud«. 
6. foe pair i drvatedby t 1 % ± 2 N L.  
'.4 tth llrt4(M}Gana oe. 
$.e pr dl to fr«uni« r (0Mt Ad 440MI} ± 2 % .  
$.For wror rt« of better tan 1 in 1,0O. 

10Afwcd t lowrt rvl fry € poet i TAM# gal. 
t.At«rd t th urn vhd ta pt rvl, 
12.Auf@rd to h. 1 gt pTAM To Lv t .2$ dm (-24 dm 2tG$a)tntrfer«nce Freeney Rang btw 480- 4HL. 

; 
., 

[ .  
•  
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MT88708/MT8&708.1 

A, Input 

I 
. 

- - 1502-CMOS 1MT87UB/MT8870Bl! 
d 

Electrical Characteristics..vtug« r wrt tptto prod (VJ nr et«rwe stat4 
·4; ,(l' « 

. .  

Characteristic $ym Min Typ Mx Units T«rt Condition ·;, 
·, � 

Tone preent detect time tp» 5 1 1  14 ms we Figure ) ' .. 

Tone abent detect time toA 0.5 4 8.5 ms we Figure3 
T 

' 
Tone duration accept tc 40 ms User adjustable . i 

� M 

• 
I Tone duration reject ii 20 ms Uer adjustable 
H 

5 G rterdigit paue accept o 40 ms User adjustable 
- 
5 Interdigit pause reject too 20 mg User adustable 

7 Propagation delay (St to Q) two 8 1 1  y TOE ± Vo 

- 

I Propagation delay (St to 5t0) Go 
12 

'" 
TOE + VD 

- 
0 
u 3.4 4 TOE + Voo I T Output dt wt up(Qto St0) so 

- 
, 

' 
U Propagation delay (TOE to Q ENABLE) so ns RL 10xQ 
T rt 

I CL«50 pF 

Propagation delay (TOE to Q DISABLE) »rD 300 ns RL 10KQ 
CL 50 pf 

Cysta /lock frequency 

' 
3.5759 3.5795 3.5831 MHI 

c Clock inputrise time wcu 1 10 n Et. clock 
L 
0 Jock input fall time tcu 1 10  n Ert. clock 
c Cock input duty cyl occ 40 so 60 % Ext. clock 
r 

Cpacitve load (0$C2) Co 30 pF 

$0v,Mg0v,f+2$Andi, $ . $ r s 4 t w n g  tt ttt hew fir 2 

«l hi«gr are s t 2 nd  are for dug ad only: not granted and not wt«ct to prod~ton testing 
. 

.. Voe 

c, 

DTMF O [ 
z . 

Non: 

, . A , · 1 0 Q 1 %  

R, + 200 0 1 %  

CG,+ 1 0o r $ %  

XI +)$754$Mr±01 

t g D}d '  
$e DO 
q4 [}O 

01 DO 
g D}O  
o + Do  

Tot 

, 

.tl 

.2; 

'1 
. · F  

· %  
­  : · 1 f  

±J 

. «  

----------f-i9-u,-•-2_•_S_l_n_9_I .. -En_d_e_d_ln_p_u_t_Co_n_fi_9_u-,1-11-·o-n _, d 
- l  ,, . · . :  ·J :1 

i 
' 

. .  
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MT8&70B/MT8870B-1 

Pin Description 

in Nam Des&ipton 
, 

IN % Non-inverting Op-Amp (Input). 

; 2 IN Inverting Op-Amp (Input). 

3 G5 Gain Select. Gives access to output of front «nd differential amplifier for connection 

of feedback resistor. 

4 Vt Reference Voltage (Output), Nominally Vpal isued to bis inputs at mid-rail (« 

Fig.2). 

5 IC Internal Connection. Must be tied to Vgg. 

6 IC Internal Connection, Must be tied to V4. 
. 

1 0sC1 Cock (input). 

• osc2 Jock (Output). A 3.579545 MHz crystal connected between pins 05C1 and 05C2 
completes the internal oscillator circuit. 

9 Vy Negative Power Supply (input). 

10 TOE Tr« Stte Output Enable (Input). Logic high enables te outputs Q1-Q4. Tis pun is 
pulled up internally. 

11.14 01-Q4 Three State Dt (Output). When enabled by TOE, provide the code corresponding to 

•· 
the last valid tone-pair received (we Table 1). Whan TOE islogic low, the dst 

. outputs are high impedance. 
15 $to Delayed Steering (Output).Prents a logic high when a received tone-pair has been 

'registered and the output latch updated; returns to logic low when thew voltage on 
$tGT falls below Vr 

16 ESt Early Steering (utput). Pr«ants a logic high once the digital algorithm has detected 
. - valid tone pair (lgral condition). Any momentary loss of signal condition will cu 

ESt to return to a logic low. 

17 suGT Steering Input/Guard time (Output) ldlrectlonal, A voltage grater than Vrge 
detected atStcaues the device to register the detected tone pair and update te 

output latch. A voltage less than Vre fres the device to accept anew tone par. The 
GT output acts to reset the xtrnal tearing time-constant; its state is a function of 
£t and ta voltg« on St. 

1$ Voo Poitive power supply (Input). 

I . 

. . 



8870B/MT8870B-1 1502-CMOS 

ctional Description 

MT88708MT8870B-1 monolithic DTMF rciver 
r small sire, low power consumption and high 

formance. ts architecture consists of z bandspllt 
section, which separates the high and low 

up tones, followed by a digital counting section 
ch verifies the frequency and duration of the 
ived toes before passing the corresponding 
e to the output bus. 

er Section 

aration of the low group and high group tones 
chived by applying the DTMF signal to the 
uts of two sixth-order switched cpacltor 
dpass filters, the bandwidths of which 
respond to the low and high group frequencies. 
filter section also incorpoaates notches at 3$0 
I 44  Hz for exceptional dial tone rejection.(we 

ure 4). Each filter output is followed by s single 
ler switched capacitor filter section which 
ots the signals prior to limiting. Limiting ls 
formed by high-gain comparators which art 

vided with hysteresis to prevent detection of 
wanted low-level signals. The outputs of the 
npar»tors provide full rail logic swings at the 
quencis of the incoming DTMF signals. 

coder Section 

lowing the fitter action is a decoder employing 
ital counting techniques to determine the 
quencis of the incoming tones and to verily that 
y correspond to standard pTMF frequencies, A 

nplex averaging algorithm protects against tone 

imulztlon by rtranous ignals such as voice while 
providing tolerance to small frequency deviations 
and variations. This averaging algorithm has been 
developed to ensure an optimur combination of 
immunity to talk.off and tolerance to the prince 
of interfering frequencies (third tones) and noise. 
When the detector recognizes the preens of two 
valid tones (this is referred to as the signal 
condition" in some industry specifications) th 
£Arly Ste«ring" (Et) output will go to an active 
state. Any subsequent loss ol. signal condition will 
cue Et to assume an inactive state (ee Steering 
Circuit"). 

Steering Circult 

Before registration of a decoded tone pair, th 
receiver checks for a valid signal duration (referred 
to as character recognition condition). This check is 
performed by an external RC time constant driven 
by ESt. A logic high on £St cues v, (see Figure 5) to 
rise as the capacitor discharges.Provided signal 
condition is maintained (ESt remains high) for the 

validation period (tr»). ve reaches the threshold 
(Vry) of the steering logic to register the tone pair, 
latching its corresponding 4-bit code (we Table 1) 
into the output latch. At this point the GT output is 

activated and drives veto Vpp. GT continues to drive 
high as long £St remains high. finally, after 
short delay to allow the output latch to settle, the 
delayed steering·output flag (5tD) goes high, 
signalling that s received tone pair has been 
registered. The contents of the output latch er« 
made available on the 4·bit output bus by raising 
the three state control input (TOE) to a logic high. 
The steering cir&ult works in revere to validate 
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Is502-CMS MT8870B/MT8870B-1 i~ 
---------------------------------?.:-:' 
the interdigit pause between signals. Thus, s well 
rejecting igoals too short to be conidred valid, 
the receiver will tolerate signal interruptions 
(dropout) too short to be considered a valid pause. 
This facility, together with the cpability of 
electing the steering time constants externally, 
allows the designer to tailor performance to meet a 
wide variety of system requirements. 

Guard Time Adjustment 

ln many situations not requiring selection of tone 
duration and interdigital pee, the simple steering 
circuit shown in Figure S is applicable. Component 
values are chosen according to the formula: 

ttc= tp» + tr 
ti0 t0A + tGTA 

The value of tp» is a device parameter (ee Figure 3) 
and tugz is the minimum signal duration to be 
recognized by the receiver. A value for C of 0.1 f is 
recommended for most applications, leaving R to be 
elected by the designer. 

Different steering arrangements my be used to 
elect independently the guard times 'for tone 
pr«ant (tr) and tone bent (tu). This mey be 
necessary to meet $yitem specifications which place 

both accept and reject limits on both tone duration 
and interdigital pause. Guard tire adjustment also 
allows the designer to tailor syitem parameters 
such as talk off and noise immunity. Increasing tut¢ 
improves talk-off performance since it reduces the 
probability that tones simulated by speech will 

maintain signal condition long enough to be 
registered. Alternatively, a relatively short tug with 

long too would be appropriate foe «rtrmely noisy 
environments where fast acquisition time and 
immunity to tone dropouts are required. Design information for guard time adjustment is shown in figure 6. 

Differential Input Configuration 
The input arrangement of the MT8870&/MT88708.1 
provides a differential-input operational amplifier 
s well a a bias source~ha) which is ued to bias 
he inputs at mid·rail. Provision is made for 
tonnection of s feedback resistor to the op-amp 
tput (GS) for adjustment of gain. In a single­ 

nded configuration, the input pins are connected 
shown in figure 2 with the op-amp connected for 
oity gain and Vt biasing the input at 4Voo. 
icur 7 how te differential configuration, which 
ermis the adjustment of gain with the feedback 
eitor R¢. 

L _ 

how 
,_ 

No. TO£ 0, 0, o, 0, 

697 1209 1 H 0 0 0 1 
697 1336 2 H 0 0 1 0 
697 1477 3 H 0 0 I I 

770 1209 4 H 0 1 0 0 
770 1336 $ H 0 1 0 I 

770 1477 6 H 0 1 1 0 
852 1209 7 H 0 I 1 I 

852 1336 8 H .  1  0  0  0  

852 1477 9 H 1 0 0 1 
941 1336 .0 H 1 0 1 0 

941 1209 • H 1 0 f f 

941 1477 I H 1 1 0 0 
697 1633 A H 1 1 0 1 
770 1633 8 H t 1 I 0 

852 1633 c H 1 1 t f 

941 1633 0 H 0 0 0 0 

. . r L z z 2 2 
Le LOGKLOW,W+ LOG HKM,I MGM IM( DANCE Table 1. Functional Decode T4bl 
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Figure7- Differential Input Configuration 
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f Figure 6 Guard Time Adjustment 
normally connected as shown in Figure 2 (Single 
Ended Input Configuration). However, it is possible 
to configure several MT887&/MT88708.1 devices 
employing only a single oscillator crystal. The 
oillator output of the first device in the chain is 
coupled through a 30 pf capacitor to the oscillator 
input (05I) of the next device. Subsequent 
devices are connected in a similar fashion. Refer to 
Figure 8 for details. The problems associated with 
unbalanced loading are not a concern with the 
arrangement shown, ie; precision balancing 
capacitors are not required, 
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APPLICATION 

A&CEVER SYSTEM FOR BRITISH TELECOM SPEC 
POR 1151 

The rcuit shown in fig. 10 illustrates the use of 
MT88708-1 device in a typical receiver system. 8T 
Spec defines the input signals less than ·34 dBm as 
the non-operate level, This condition can be 
attained by chooing suitable values of R and R 

to provide 3 8 attenuation, such that ·34 d8 
input signal will correspond to ·37 dBm at the gain 
wwting pin G5 of MT88708-1, As shown in th 
dlagram, the component values of R} and C} ar« 
the guard time requirements when_the total 
component tolerance is 6%,  For better 
performance, it is recommended to use the non­ 

symmetric guard time ir&uit in fig. 9. 

figure 9·Non-Symmetnie Guard Time rcuit 
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Figure 10 • Single-Ended Input Configuration for dT or CEPT Spec 


