
BABY 

KESIMPULAN 

Sclama dalam proses pembuatan sampai dengan tahap pcngujian maka dapat 

diambil beberapa kesimpulan antara lain: 

Dari hasil pengujian IC MT 8870 cukup baik digunakan untuk mcndcteksi sinyal 

tone dekodcr dari penggunaan IC LM 567 PLL. 

Alat ini diharapkan dapat dikembangkan lebih lanjut dengan menambah data base 

atau mengembangkan software sehingga dapat mencakup seluruh kota di Indonesia dan 

Internasional kemudian menggantikan komputer dengan sebuah prossesor sehingga alat 

penghitung biaya pulsa telepon ini dapat dalam suatu kotak kecil. · 



rocedure Deteksi_key; 
ype 

DigitTelp = AR RA Y [ 1 . . 1 1 ]  Of String; 

record_SLJJ = RECORD 
Kode 
Kota 
tarif 

String[5];  
string[25]; 
string[10]; 

end; 
Tipe_File_SLJJ = FILE of record_sLJJ; 

r 

No_Telp : DigitTelp; 
Ulang,Bit_Telepon Integer; 
X: Longint; 
No_Telp_Byte ,Nada_Panggil,Detek,Trans: byte; 
SLJJ,No_Telp_Str,Data_Tarif : String; 

File_SLJJ : FIle of Record_SLJJ; 
Data_SLJJ : Record_SLJJ; 
Data_Kode,Data_Kota : string; 
y : string; 
I Tamp1l2.1nc) 
I Tamp1l3.Inc) 
ocedure ubah_NoTelp_KeString(Var No_Telp_Byte:byte; 

Var No_Telp_Str :String);  
egin 

E No_Telp_Byte Of 

Begin 
Bit_Telepon:=1; 
str(Bit_Telepon,No_Telp_Str); 

End; 
Begin 

Bit_Telepon:=2; 
str(Bit_Telepon,No_Telp_Str); 

End; 
Begin 

Bit_Telepon:=3; 
str(Bit_Telepon,No_Telp_Str); 

End; 
Begin 

Bit_Telepon:=4; 
str(Bit_Telepon,No_Telp_Str); 

End; 
Begin 

Bit_Telepon:=5; 
str(Bit_Telepon,No_Telp_Str); 

End; 
Begin 

Bit_Telepon:=6; 
str(Bit_Telepon,No_Telp_Str); 

End; 
egin 

Bit_telepon:=7; 
str(Bit_Telepon,No_Telp_Str); 
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End; 
3: Begin 

Bit_Telepon:=8; 
str(Bit_Telepon,No_Telp_Str); 

End; 
: Begin 

Bit_Telepon:=9; 
str(Bit_Telepon,No_Telp_Str); 

End; 
0 Begin 

Bit_Telepon:=0; 
str(Bit_Telepon,No_Telp_Str); 

End; 
nd; 
nd; 

k Program Utama # k t )  

egin 
_ T e l p [ 1 l : = ' ' ;  
_ T e l p [ 2 l : = ' ' ;  
_ T e l p [ 3 l : = ' ' ;  
_ T e l p [ 4 ) : = ' ' ;  
_ T e l p [ 5 ) : = ' ' ;  
_ T e l p [ 6 ] : = ' ' ;  
_ T e l p [ 7 ) : = ' ' ;  
_ T e l p [ 8 ] : = ' ' ;  
_ T e l p [ 9 ] : = ' ' ;  
_ T e l p [ 1 0 ] : = ' ' ;  
_ T e l p ( 1 1 ] : = ' ' ;  
ang:=0;  
peat 
Repeat 

Detek: =MEM[$A000:0002];  
Until (Detek=$8) or (Detek=$1);  

o_Telp_Byte:=MEM[$A000:0001]; 
f Detek=$8 Then 
Begin 

Ulang:=Ulang+1; 
ubah_NoTelp_Kestring(No_Telp_Byte,No_telp_str); 
No_Telp[Ulang]:=No_Telp_str; 
Gotoxy(1+ulang,2); write(No_Telp[Ulang)); 
nd; 

epeat 
Detek:=MEM[ $A000:0002] ;  
ntil (Detek=$0) or (Detek=$1);  

il (Detek=$1);  

o X Y ( 1 , 2 ) ;  DelLine; 

peat Until Keypressed;} 
# # # # # # # # # # # # k k k k k # # # # # # # k k k # # k t # # # #  

No_Telp[1]='0'  Then 
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Begin 
SLJJ:=Concat (No_Telp[1],No_Telp[2],No_Telp[3)); 

If (SLJJ='021 ' )  or (SLJJ='022 ' )  Or (SLJJ='024')  or 
(SLJJ='031 ' )  or (SLJJ='066' )  Then 
Begin 

( # # # # # # # # # #  #  #  #### # # ## #eke #e # # # # # # # # # # ## #¢ #¢ #¢ #¢ #¢ #¢ #¢ #¢ #¢ ## # ##### ## # ##t## 

Gotoxy(1,7);Write('Nomor Yang Dituju : ' ,  No_Telp[4],No_Telp[! 
[6],No_Telp[7), 

No_Telp[8],No_Telp[9),No_Telp[10],No_Telp[11)); 
assign(File_SLJJ,'SLJJ.DTA');  
Reset(File_SLJJ); 
while Data_kode<>SLJJ Do 

with Data_SLJJ DO 
Begin 

Read(File_SLJJ,Data_SLJJ); {Membaca file) 
Data_Kode:=Data_SLJJ.Kode; 
Data_Kota:=Data_SLJJ.Kota; 
Data_tarif:=Data_SLJJ.Tarif; 
end; 

G o t o x y ( 1 , 4 ) ; w r i t e ( '  Kode SLJJ : ' ,Data_kode);  
Gotoxy(1 ,5 ) ;write( 'Kota  tujuan : ' ,Data_Kota);  
G o t o x y ( 1 , 6 ) ; w r i t e ( '  Pulsa : ' , D a t a _ T a r i f , '  Detik per PI 

( k t # k t # k t # ± k k k k k  AKhir Data base SLJJ#kt±kt) 

If Detek=$1 Then 
Begin 

waktu3(Data_Tarif); 
end; 

End 
Else 
Begin 

SLJJ:=Concat(No_Telp[1],No_Telp[2],No_Telp[3],No_Telp[4)); 
Gotoxy(1,7);Write( 'Nomor Yang Dituju : ' ,  No_Telp[5],No_Telp[6] 

No_Telp[8],No_Telp[9),No_Telp[10),No_Telp[11)); 
assign(File_SLJJ, 'SLJJ.DTA');  
Reset(File_SLJJ); 
while Data_kode<>SLJJ Do 

with Data_SLJJ DO 
Begin 

Read(File_SLJJ,Data_SLJJ); {Membaca file} 
Data_Kode:=Data_SLJJ.Kode; 
Data_Kota:=Data_SLJJ.Kota; 
Data_tarif:=Data_SLJJ.Tarif; 

end; 

Gotoxy(1,4) ;write( '  Kode SLJJ : ' ,Data_kode);  
Gotoxy(1,5) ;write( 'Kota tujuan : ' ,Data_Kota);  
Gotoxy(1,6) ;write( '  Pulsa : ' ,Data_Tarif, '  Detik per P 

If Detek=$1 Then 
Begin 

waktu3(Data_Tarif); 
End; 

End; 
end 

se 
gin 

otoxy(1,7) ;write( 'Nomor Yang Dituju : ' ,  No_Telp[1],No_Telp[2],No_Tel 

No_Telp[4],No_Telp[5],No_Telp[6],No_Telp[7)); 



.f Detek=$1 Then 
legin 

waktu2; 
'nd; 
nd; 

#### ##¢# #¢#%%% #%¢#%% #¢ 4¢ #¢ #¢ # #% %%  #¢  #% %%  #  #t #¢ #¢ #¢ #¢ ¢ % %  #¢  #¢% 
nd; 
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------ 

rocedure Waktu2; 
ar Selisih_Jumlah,Jumlah1,Jumlah2 : longint; 

Data_Display ,display,Data_word,Data_word2,Data_word3, 
Data_word4,Data_word5: longint; 
Data_str,data_str1,Data_str2,Data_str3,Data_str4,Data_str5, 
Selisih_Jumlah_str : String; 
Data_Integer ,y,Pulsa: longint; 
x,Pembagi:Integer; 
Deteksi_OffHook : Byte; 

ocedure TulisJam1; 
r awalX,awalY : Byte; 

Jam,Menit,Detik,Detik_100,Sem Word; 
Recwaktu : DateTime; 
Waktu : longint; 

gin 
TTIME(Jam,Menit,Detik,Detik_100); 

Sem <>  Detik Then 

Begin 
Sem : =  detik; 

End; 
mlah1:=Jam3600 + Menit60 + Detik; 
d; 

ocedure TulisJam2; 
r awalX,awalY : Byte; 

Jam,Menit,Detik,Detik_100,Sem Word; 
Recwaktu : DateTime; 
Waktu : longint; 

in 
TIME(Jam,Menit,Detik,Detik_100); 
Sem <> Detik Then 
Begin 

Sem : =  detik; 
End; 
lah2:=Jam3600 + Menit60 + Detik; 
; 

cedure Bit_Display(Var Data_str:string); 
in 
(Data_str,Data_integer,x); 
E Data_Integer of 

Begin 
MEM[ $A000:$0000] :=$EF;MEM[ $A000 :$0002] :=$00;  

End; 
Begin 

MEM[ $A000: $0000] :=$EF;MEM[$A000:$0002] :=$10;  
End; 

Begin 
MEM[ $A000: $0000] :=$EF;MEM[$A000:$0002] :=$20;  

End; 
Begin 

MEM[ SA000:$0000] :=$EF;MEM[$A000:$0002] :=$30;  
End; 

Begin 
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MEM[ $A000: $0000]:=$EF;MEM[$A000:$0002]:=$40; 
End; 

Begin 
MEM[ $A000:$0000]:=$EF;MEM[$A000:$0002]:=$50; 

End; 
Begin 

MEM[$A000:$0000]:=$EF;MEM[$A000:$0002]:=$60; 
End; 

• Begin 
MEM[ $A000:$0000]:=$EF;MEM[ $A000:$0002] :=$70;  

End; 
I :  Begin 

MEM[ $A000:$0000]:=$EF;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 8 0 ;  
End; 

: Begin 
MEM[ $A000:$0000] :=$EF;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 9 0 ;  

End; 
nd; 

nd; 

ocedure Bit_Display2(Var Data_str2:string); 
gin 
l(Data_str2,Data_word2,x); 
SE Data_word2 of 

Begin 
MEM[ $A000: $ 0 0 0 0 ] : = $ F 7 ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 0 0 ;  

End; 
Begin 

MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ F 7 ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 1 0 ;  
End; 

Begin · 
MEM[ $A000:$0000] :=$F7;MEM[$A000:  $ 0 0 0 2 ] : = $ 2 0 ;  

End; 
Begin 

MEM[ $A000 :$0000] :=$F7;MEM[$A000 :$0002] :=$30;  
End; 

Begin 
MEM[ $A000 :$0000] :=$F7;MEM[$A000:$0002] :=$40;  

End; 
Begin 

MEM[ $A000:$0000] :=$F7;MEM[  $A000:$0002] :=$50;  
End; 

Begin 
MEM[ $A000:$0000] :=$F7;MEM[$A000:$0002] :=$60;  

End; 
Begin 

MEM[ $A000 :$0000] :=$F7 ;MEM[SA000:$0002] :=$70;  
End; 

Begin 
MEM[ $A000: $0000]:=$F7;MEM[ $A000:$0002] :=$80;  

End; 
Begin 

MEM[ SA000:$0000] :=$F7;MEM[$A000:$0002]:=$90;  
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End; 
1; 
1; 

kt # ### # ##t# #t## #### # # # ##t###t#¢#t %t #t# #t ########## 

cedure Bit_Display3(Var Data_str3:string); 
3in 
I(Data_str3,Data_word3,x); 
SE Data_word3 of 

Begin 
MEM[ $A000:$0000] :=$FB;MEM[$A000:$0002] :=$00;  

End; 
Begin 

MEM[ $A000: $0000] :=$FB;MEM[$A000:$0002] :=$10;  
End; 

Begin 
MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ F B ; M E M [  $ A 0 0 0 : $ 0 0 0 2 ] : = $ 2 0 ;  

End; 
Begin 

MEM[ $A000:$0000]:=$FB;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 3 0 ;  
End; 

Begin 
MEM[ $A000:$0000] :=$FB;MEM[  $ A 0 0 0 : $ 0 0 0 2 ] : = $ 4 0 ;  

End; 
Begin 

MEM[ $A000:$0000] :=$FB;MEM[  $ A 0 0 0 : $ 0 0 0 2 ] : = $ 5 0 ;  
End; 

Begin 
MEM[ $A000:$0000] :=$FB;MEM[$A000:$0002] :=$60;  

End; 
egin 

MEM[ $A000:$0000] :=$FB;MEM[  $ A 0 0 0 : $ 0 0 0 2 ] : = $ 7 0 ;  
End; 

egin 

MEM[ $A000:$0000]:=$FB;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 8 0 ;  
End; 

egin 

MEM[ $A000: $0000]:=$FB;MEM[$A000:$0002]:=$90;  
End; 

k k t # k t # k # # # # # # # # # # # # # # # # # # # # # # # # #r k k # # # # # # # #¢  ]  
edure Bit_Display4(Var Data_str4:string); 
n 

Data_str4,Data_word4,x); 
Data_word4 of 

Begin 
MEM[ $A000:$0000]:=$FD;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 0 0 ;  

End; 
egin 

MEM[ $A000:$0000] :=$FD;MEM[  $ A 0 0 0 : $ 0 0 0 2 ] : = $ 1 0 ;  
End; 
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Begin 
MEM[ $A000: $0000]:=$FD;MEM[$A000:$0002]:=$20; 

End; 
Begin 

MEM[ $A000:$0000]:=$FD;MEM[SA000:$0002]:=$30;  
End; 

Begin 
MEM[ $A000:$0000]:=$FD;MEM[$A000:$0002]:=$40; 

End; 
Begin 

MEM[ $A000: $0000]:=$FD;MEM[$A000:$0002]:=$50;  
End; 

Begin 
MEM[ $A000: $0000] :=$FD;MEM[$A000:$0002]:=$60;  

End; 
Begin 

MEM[ $A000:$0000]:=$FD;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 7 0 ;  
End; 

Begin 

MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ F D ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 8 0 ;  
End; 

Begin 

MEM[ $A000:$0000] :=$FD;MEM[$A000:$0002] :=$90;  
End; 

ocedure Bit_Display5(Var Data_str:string); 
gin 
l(Data_str,Data_word,x); 
SE Data_word of 

Begin 
MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ E F ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 0 0 ;  

End; 
Begin 

MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ E F ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 1 0 ;  
End; 

Begin 

MEM[ SA000: $0000]:=$EF;MEM[ $A000:$0002] :=$20;  
End; 

Begin 

MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ E F ; M E M [ S A 0 0 0 : $ 0 0 0 2 ] : = $ 3 0 ;  
End; 

Begin 

MEM[ $A000:$0000]:=$EF;MEM[ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 4 0 ;  
End; 

Begin 

MEM[ $A000: $0000]:=$EF;MEM[ $A000:$0002] :=$50;  
End; 

Begin 

MEM[ $A000: $0000]:=$EF;MEM[ $A000:$0002]:=$60;  
End; 

Begin 

MEM[ $ A 0 0 0 : $ 0 0 0 0 ] : = $ E F ; M E M [ $ A 0 0 0 : $ 0 0 0 2 ] : = $ 7 0 ;  
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End; 
Begin 

MEM[ $A000:$0000]:=$EF;MEM[ $A000:$0002]:=$80;  
End; 

Begin 
MEM[ $A000:$0000]:=$EF;MEM[ $A000:$0002]:=$90;  

End; 
nd; 
nd; 

t##### ## #e###tr # #t #% #t #¢ #¢ #¢ #¢ #¢ # # # # # # #  ###% # # ## ### # # #t # # # #  # # # # )  

gin • 
M[$A000:$0003] :=$83;  {  Inisialisas1 8255 } 
mbagi:=18;  ( # k k k k k  Variabel Pulsa # k t # k n )  
lrscr;} 
lisJam1; 

peat 
ulisJam2; 
ulsa:=Jumlah2-Jumlahl; 
elisih_Jumlah:=11(Pulsa div Pembag1); 
tr(Selis1h_Jumlah,Selisih_Jumlah_str); 
f Selisih_Jumlah<10 Then 
egin 
f Selisih_Jumlah<1o Then 

Begin 
Data_str1:=copy(Selisih_Jumlah_str,1,1); 
Bit_Display(Data_str1); 

End 
Else 

If Selisih_Jumlah>=9 Then 
Begin 

Data_str1:=copy(Selisih_Jumlah_str,2,1); 
Bit_Display(Data_str1); 

End 
Else 
If Selisih_Jumlah>99 Then 

Begin 
Data_str1:=copy(Selisih_Jumlah_str,3,1); 
Bit_Display(Data_str1); 

End 
Else 
If Selisih_Jumlah>999 Then 

Begin 
Data_str1:=copy(Selisih_Jumlah_str,4,1); 
Bit_Display(Data_str1); 

End 
Else 

Begin 
Data_str1:=copy(Selisih_Jumlah_str,5,1); 
Bit_Display(Data_str1); 

End; 
d :  

'  k # # # # # # # # # # # # # # k k k # # k t # # # # # # # # k k # # # # # # #e t # #  
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If (Selisih_Jumlah>9) and (Selisih_Jumlah<100)Then 
Begin 

Data_str1:=copy(Selisih_Jumlah_str,2,1); 
Bit_Display(Data_str1); 
Data_str2:=copy(Selisih_Jumlah_Str,1,1); 
Bit_display2(Data_str2); 

End 
Else 
If (Selisih_Jumlah>99) and (Selisih_Jumlah1000) Then 

Begin 
Data_str1:=copy(Selisih_Jumlah_str,3,1); 
Bit_Display(Data_str1); 
Data_str2:=copy(Selis1h_Jumlah_Str,2,1); 
Bit_display2(Data_str2); 
Data_str3:=copy(Selisih_Jumlah_Str,1,1); 
Bit_display3(Data_str3); 

End 
Else 

If (Selis1h_Jumlah>999) And (Selis1h_Jumlah<10000) Then 
Begin 

Data_str1:=copy(Selisih_Jumlah_str,4,1); 
Bit_Display(Data_str1); 
Data_str2:=copy(Selisih_Jumlah_Str,3,1); 
Bit_display2(Data_str2); 
Data_str3:=copy(Selisih_Jumlah_Str,2,1); 
Bit_display3(Data_str3); 
Data_str4:=copy(Selisih_Jumlah_Str,1,1); 
Bit_display4(Data_str4); 

End 
Else 
If Selisih_Jumlah>9999 Then 
Begin 

Data_str1:=copy(Selisih_Jumlah_str,5,1); 
Bit_Display(Data_str1); 
Data_str2:=copy(Selisih_Jumlah_Str,4,1); 
Bit_display2(Data_str2); 
Data_str3:=copy(Selisih_Jumlah_Str,3,1); 
Bit_display3(Data_str3); 
Data_str4:=copy(Selisih_Jumlah_Str,2,1); 
Bit_display4(Data_str4); 
Data_str5:=copy(Selisih_Jumlah_Str,1,1); 
Bit_display5(Data_str5); 

End; 

0 x y ( 1 , 1 2 ) ;  writeln('Lama Pembicaraan : ' , P u l s a , '  D e t i k ' ) ;  
0 x y ( 1 , 1 3 ) ;  writeln('  Biaya :',Selisih_Jumlah , Rupiah') ;  
eteksi_OffHook:=MEM[$A000:0001]; 
eteksi_offHook:= Deteksi_OffHook And $80; 
1l Deteksi_OffHook=$80; 
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MOTOROLA MC145438 

I  

I  

BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER 
for LIQUID CRYSTALS 

The MC145438 BCD-to-seven segment latch/decoder/driver s 
designed for use with liquid crystal readouts, and is constructed with 

complementary MOS (CMOS) enhancement mode devices. The cir 

cuit provides the functions of a 4-bit storage latch and an 8421 8CD 
to-seven segment decoder and driver The device has the capability 
to invert the logic levels of the output combination The phase (Ph) 
blanking (Bl', and latch disable (LD) inputs are used to reverse the 
truth table phase, blank the display, and store a BCD code, respec 
tively_F or liquid crystal (LC) readouts, a square wave is applied to 
the 9n input of the circuit and the electrically common backplane 
of te display The outputs of the crcurt are connected directly to 
the segments of the LC readout. For other types ot readouts, such 
as hight-emitting diode (LED, incandescent, gas discharge, and 
fluorescent readouts, Connection diagrams are given on tmis data 
sheet 

Applicat ions include instrument (e.g., Counter, pVM etc.) display 
driver, comouter/calculator drsplay driver, cockpit display rrver 
and various clock, watch_, and tmner uses 
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Symbol Vslu Unit 

'p -0.5to +E V  

a -0.5 to YpO + 0.5 V 

in -10 nA 

T -55 10 +125 ·c 

Po 500 mW 

'!_6s to +150 c  

la:/ 10 mA 

?on l 70 ] rw 
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Continuous  Output  Power  
or  Sink) per Output 

Continuous Output Drive Current 
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• Latch Storage of Code 
Blanking Input 

« Readout Blanking on Alt Illegal Input Combinations 

• Direct LED (Common Anode or Cathode) Driving Capability 

• Supply Voltage Range 3.0V to 18 V 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper 
ature Range 

• Pin.for.Pin Replacement for CD4056A {with Pin 7 Tied to Vss) 

• Chio Complexity: 207 FETs or 52 Equivalent Gates 



MC145438 

■ 

• 
Voo 55C 25C 125C 

Characteristic Symbol Vdc 
Unit 

in Max Min Typ# Mr Min Mr 

Output Voltage g Level 50 - 
0.05 - 0 0.05 - 0.05 

Va = Vop or 0 You 10 - 0.05 - 0 005 - 0.05 Vdc 
15 0.05 0 0.05 0.05 

+Level 5.0 495 - 4.95 50 - 4.95 - 

% + 0or Vpp Vo 10 9.95 - 
9.95 10 - 9.95 - 

Vdc 
15 14.95 14.95 15 14.95 

input Voltage Q Level 
(Vo 4.50r0.5 Vdc) Vi 50 - 1 5  -  225 1 5  -  

1.5 Vdc 
(Vo 9. 0 or  .0 Vdc) 10 - 3.0 - 4 50  30  - 3.0 
(Vo 1 3 5 or  1. 5  Vdc) 15 - 

4.0 - 6.75 4.0 - 40 

t Level 
(Vo 05or4.5  Vdc) Vy 5.0 3.5 - 3.5 275 - 35 - Vdc 
(Vo 1 . 0 or 9. 0  Vdc) 10 7.0 

- 
70 $. 50  - 7.0 - 

(Vo 1 5 or  135 Vc) 15 II - II 8.25 - 11 
- 

Output Drve Current JOH mAdc 

(Vo 2.5 Vdc Source 5.0 -3.0 - -24 - 4.2  
- 

-1 .7  - 

(Vow 4.6 Vc 5.0 - 0.64 - -051  -0.88 
- - 0.36 - 

(Vo = 0.5 Vdc 10 - - - - 10.1 
- - - 

(Vo + 9.5 Vdc 10 -1.6 - - 1 3  225 - 
-0.9 

- 

(Vo + 1 3. 5  Vc 15 - 42  
- 

-34 -8.8 - - 2 4  
- 

(VOL + 0. 4  Vdc Sink Jou 5.0 0.64 - 0.51 0.88 - 
0.36 - mAdc 

(VOL 0. 5  Vdc 10 1.6 - 1 3  225 - 09  - 

(VOL 9 5  vc) 10 - - - 10. - - - 

(Voy + 1. 5  Vdc) 15 4.2 - 3.4  .. - 
2.4 

put Current hn 15 - - 0. 1  - -  000001 -0.1 - -1.0 uAdc 

put Capacitance c.% - - - - 
, s.¢ - 4  - - pr 

uiescent Current 0O 5.0 - 5.0 - 0.005 50 - 150 Ac 

(Per Package) Me 0or Vpp. 10 - 10 - 0.010 10 
- 300 

out 0 A 15 - 20 - 
0.015 20 - 600 

0ta Supply Current+ r 5.0 Ir (16Akz) f  - 'oo Adc 
(Dynamic plus Quiescent, 10 Ir . (3.1 AMz) t - 'oo 
Per Package) 15 Ir (47 AHz) - oo 
(Ct = 50 pF on al outputs, ail 
butters swtcmung) 

Nourse immunity specified tor worst-case input combination 
Norse Marg tor bot t" and Q" level 1.0 V mu ta Vpp = 5.0V 

2 . 0 m u n  t  Vpo . 1 0 v  

2 . 5 m u n  «  Vpo . 1 5 V  

o  calculate total supply current at loads other than 50 pF 
(Cu r(50 pF) + 3.5 10 3(c - 50) Vool 

ere: Ir is in A (per package). Ct in pf Vop in V, and l in ktz is input frequency 

[The formulas given are tor the typical charactenstics only at 25C. 

. 
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LECTRICAL CHARACTERISTICS (Voltages Peterenced to VgS) 
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Rep«Ater ytemMobile Rudi 
(edit d ytens 
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Peron Computer 

Pin Connections 

••• 
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"· • 
1  fur 

G4 • 
4 tit 

vet • 1$ co 
<' 

' 
f4 Q4 

<' 4 1 0 

0Cf 

' 
12 0 

01c • 
ft 0 

$ • " 
tot 

(art«tvf 

Ordering Information 

MTE&TO8MT&A7A£.I t¢ pi 
MT68708MT&870AC-I «rdip 

·40C t +8$C 

Desalptlon 

Th MT68704/M144708-1 is 4 complete 0TM 

receiver integrating both the bandpiit lltr And 

digital dcodr fun&tlors, fabrlted in Mltl4 
bl« pol 10i.Mos technology. Te fitter 

@&tigr s witched pitor tethruues far igt 
nd low group filter; th d«coder digital 

counting techmqus to detect and d«cod« all I6 
0rM# tone pairs into s 4-bit cod. External 
tornpont &bunt is minimized b on tip prgviwe 
of differential input rnphir, lock @gilt«tor rd 
tched three+tte biinterftd. 
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f 

ut# 

r0AL 
Cd 

a0Ki 

tt0CA0timG 

0tftCToni 

0 01t 



1502.c8MO5 MT/05/7&2703-1 

.. 

• ' 4tr«tr Symbol l Lr 

" 
Ult; 

I Powr wpply voltage VgoVg 
' 

V 

· 2  Voit« on any pin Vs -0.J V o . 4  V  

'  J  Current t any pin(ot«r tan apply) 10 A 

4 Qpwig temptatur« 1, 4 d 

 $ to4age terpratur« 65 + 10 ·c 

' 
4ck« powr dissipation 1000 w 

• 

; 

• .  --------------,---,------------------- 
�. 

t .  Absolute Maximum Rtings' 
I 

4 
., 

f t 4 l i d. . t . et 4 4 4 t u t s.a 4 e t + 4 i t  et  

b t 4 tr $ ( e t 4 w t "  Adle4 sore4tb 

Recommended Operating Conditions.var»gr wt+otto g r ow ( w t  otrw std 

j 

Ca«teristict 
m Min I Tyo' A unit»J Test Condition 

' 
Pout« pony votes Vo $ V Vgg 0v 

- 
2 Owdtor Clo frequency t 157954$ AME 

- I Oator frequency T o l e & «  t 0. % 

Crsctar\stlc yr 4ln Tyo' Md Ult TttCondltlart 

' ' 
Qp«rating pply volt4d Vo 4.$ $.0 $.25 V 

'+ 
V Op«rig wpoly currant 'oo 1.0 $.0 
• 

A 

- • er tonsunotror o 1$ 4$ rnw f l 4 M M 1 ;  V  $V 
l t 

• 

4 M i g n t l  input Va 1.$ V 

- 
' 

I • l w l l  put volt« v% 1.$ V 
I- • �- 

6  V Input le4g« urent a 0.1 u Va VgorVo 
f; f 9I.(our&e)  qutr@nt 

o 7.5 1$ A TOE (bin 10) 0v 

- 
$ 

-' 
tngut u r n & ( I N  +  N J  %  10 ML @ 1 k t  

$  Stewing threshold voitq« Vrg .2 2.5 V 

1o Lw lvl output vout« Vo V, +0.0 V No load 

- 
0 

" V Mignlvt output volt&« we %·0.0J V 4 load 
I- 

12 r Ott low (ml) current Jot I 2.5 mA 'out ·0.4V 

f • 
u Otptmwgh (our&«) current lo 0.4 0.6 n V ou t 4 . 6 V  

- 

'  14 

• 
V+output volt« Vat 2.4 2.1 + No load 

- 
1$ Ve output rustn« o o a 

' 
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-----------------------------------,--, 

LperaungCanctenistits'+var wrvstterow40,Jww erwrad 
Guin Setting Ampllf«r 

I Car«ct«ritl $yr Mln Typ' 4Md Unit Tent Conditions 

I Inptl«keg« current he 100 "" v s  Va $Voo 

2 Input rerun& a 10 MQ 
. 

l input oflt volte Vo4 25 rnV 

4]Poet poly rejection PS4RR 60 d 1 K M ±  

s  Conran mode tee&ton CMRR 60 ds -30v5 V 3 0 v  

6  DC  open loop voltg gun Ao 65 d 

7 Open loop unity gai 
b4nit fe 1.$ 4HE 

' 
Output volt« wwing Vo 4.5 e , 10OK Vg¢ 

9 Mimnum cpaitie load(G$) G 10o pF . ' 

1]Muirumt@sue loud(G$) , 0 K. .. 

tt ]Common mode t4ngt Ve 1.0 Vo No\o4d 

v + $ v . + 0 v . 1 +  
l oa t h e r 4 t ! $ ( l ee 4 w g 4 d o n  o t g 4 t o 4 4 t 4  $rod&tao4tog 

MT88708ACElectrical Characteristics'·vorgr+s t s  to @ r o d « w  st"r 

Cusceristia ymn Min Ty Mr Units Ntes 

valid inptug l+els .29 dBm 1.2.1.5.6.9 
I 

I ' 
(«4cntan al torpowt4 21.5 rVu 1,2,1,5,4. 

¢ igul) 
• 

l dsm 1.2.3.5.6.9 
• 869 
l rnVu 1.2.1.5,6.9 

; Poitrvd pwigt4cc«pt 10 dB 2.3.6. 
- 

c 

-' 
0 iegtrvt twist4cc«pt 10 ds 2.1.6.9 
• 

d 0 eq . v i « t o n  c«pt 1 1 . % ±  2 4 1  torn 1.1.54.$ 
; f 

freq. deviation r«jct ±3.5% f Norn, 2.1.5.9 
- 

' • 7rd to to#ran& -16 d8 2.1,4,5.9 
; 

0 

• Not tolerant ·12 d8 2,34.5,7,9.10 
- ' ' 

Dltone tolerant ·22 di 2.3.4.5.8.9.11 

i $ v , i s 4 , I l i c 4 d l e 4 $ 4 i w w g  4 t t w t 4 w a  we  

0 r t  

tr 4 0 0 br r 4 f r 4 w f e w  t 6 .  
b a t 4 w t 4 4 p f 4 g e t  

l e t 4 i, 4 e r . 4 s  

d 4 a 4 « 4 o f 4 s t e w 4  
4 t o t e s 4 4 l . rt e «  

4 l ee. w t ! 4  
w i t 4 4 G e.  

f e a t . f e e .« ( 4 4 4 } i%  

t oe « o t t e r . l  t00 

4 9 e ff e t e 4 e t 9 h u g . l  
l .4 4 n e w . h 4 4 i d  
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AC_ElectrialChunterlstits.+vat4gr wr rot 4 r o d 0M r  et  rw  rt · ,  

' + 4 0v v . av . l ! s u n ! ,  } 4 4 l ±o u t , w g t @ t u t  w h o r l  

l a t h e r « 4 t ! C d 4 r t  toe deg4doh. otgrtddotwtettto0rodtt«ttug 

Oat«ctrlrtic yr Min Typ Mr Uni fertCondition 

I fem« prewnt «tet tum tp» $ f f  I4 f4 wt hurt l 

t; Tone sbwnt detect time to» 0.5 d 8.5 ms rt hurt l 

- 
t 

,-.!. ' 
Tone duration4cc«pt at¢ 40 tr Lr 4dystbl« 

- 4 4 Tone duration reject tut¢ 20 nng Uwer dtao 

- 
• 

' 
G interdigt0a cc«pt o 

40 mt User adtablt  

6 nterdigit pause reject too 20 rg User Adgstble 

7 Proo«uodly (ttol t • 
11 ,,. TO¢ «vo 

- 8  Propagation delay (St to t0) two 
12 µ, T O £ v  

- 
0  

V  3.4 TOE ·Vo 9 r Out du tub(Qto50) so 
u 

,_ 

• 
u 

. 
RL + 10K 

10 

' 
Propg+tion delay (TO£ to QENABLE) rt $0 n 

I-- 
I C L + 5 0 r  

II  Propagation delay (TOE to Q 0ISABLE) to 300 ff RL + 10Kl 

CL+S0pf 

ll CyLt/lock frequency 

' 
35759\3.5795 35831 AM; 

- ' 
13 € (lock inpt«use turn¢ Gut 1 1 0  £rt cock 

l l 
f$ 

14 0 Cock input fall time Gu 1 10  fr  rt Io<« 

- ..'.' 
c 

Coak input duty cycle t oce 40 50 60 44 Et loci 

16 Cpitiv« lo» (05C2 Go JO pf 

wonts: 

4 . . A , 1 00 t s  

4,+ 0o i l  

C . & , + 1 00 r $ «  

i  +  l $ r t 4 w t 1 t s  

MT68706/MT4706-t 
<, 

f 
fur n, 

tit 

% $co 
< Q4 

< 0 
0i¢ f 0 
0 0 

M tot 

hgur« 2·Single-Ended Input Configuration 

.tl 

, 

«, 

c. 

OL 01MF 
Input 

I' 
i 
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Pin Description 

,. . .  4  O«tuition 

1 d Nor4wring Op-Arp(input) 

2 , .. twrting Op»Amp (Input). 

J G5 Cain$l«ct. Giv &«std output of front «n itf«rental ngufi foe toancu be 

of feedback rtor. 

d Mt Rf«rn«« Voltge (Output), Nominally Vo2iudto biasinpt at rid·rad ( 
fig.2 

$ C .  Internal Connection. Must be tdtVg. 

6 € ntrnl Connection, Must be ti«d to V4 
 .. 

' 
0¢ Clock (input) 

' 
0sc2 lock (Output). A 1.$7954$MM1 &ryital con«ct«d btween pis 0CI And 0&2 

completes the internal oailltor circuit. 

' 
q Nqtiv« Pow«r Supply (Input) - 

10 10£ Tu« State Output Erable (Input). Logic high enable t 0utpt4Q1-Q4. Tue po 
pull«dpinternally, 

11.14 01-q4 Te«Lt Oat (Qutput).wnan «nbl«db TOE, provide the tod« torr«ponding to 
te last valid tone-pat received (we bl I). When IO islog low, t« du 
outputs are high impedance. . 

1$ $10 Daly«d tearing (Output).Preti logic high w n e t « c i v d  ton-pair nab«en 
r«gist«rd and th« output latch updated; return to logic lcw when tbw volt« on 
$GT falls blow Ve 

14 ts Early taring (Output). Prent logic high on&« te digital algorithmn m detected 

- 
valid ta« bar (lgral corditlan). Any momnentry lo of gal coeditor wl Gu 

($tor«turn to 4logic low. 

11 Gr t«ring inpuVGard time (utput)4ldlrclonal, A volt4g gr«tr than Vqe 
detected at&caste device tor«glitr the detected tone pair 4ndpdet« t« 
output latch. A voltage Ii than Vrg fret the device to 4ct«pt4 nwton« pair. Id 

GT output¢ti tor«t the «tral it«ring time+coot4nt; ititt4 is lune/on of 
£$t And ta voltg« ant. 

14 Voo Poitiv« power supply (Input) 

+ 

' " l 

I 
f 

d 

" 
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I 
I 

I LO 

' I 
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