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Foto Alat Perencanaan Pemakaian Daya Listrik Dengan Rupiah 

Foto RBngkaianAlat dan Hasil Simulasi 

Foro Tarnpilan Pada Layar Monitor 
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{ Program : Pascal 
Tanggal: 12 Januari 2001 
Nama : Atan 
NRP : 5103096036 
T~iuan : Untuk Mencatat Pemakaian Daya Listrik } 

Program monitor _ KonsumsC Daya _ dengan _4_ beban; 
uses crt,printer,DOS,sistem; 
const PA=$380; 

PB=$381; 
PC=$382; 
CP=$383; 
Voltage = 220; 

RecordFile "" 'record.dat'; {nama me record untuk data} 

Type 

end; 

var 

RecordData = record 
RecKWSmeter : array[l..4]ofreal; 
Rectimitasi : array(1..4]ofreal; 

KWHrecord : me ofRecordData; 
Config : RecordData; 
fileAda : boolean; 
fileRecord : boolean; 
priceperKWH: real; 
Tombol : Char; 
Terns: Boolean; 
a,n: word; 
DetikOLD : word; 
TcganganBaca: integer; 
hari : string; 
Year,Month,Day,DayOfWeek: word; 
Jam,Menit,Detik,ssDetik : word; 
Selected\Vindow,x,y : byte; 
ADC : array[1..4]ofbyte; 
AnIs,Daya,Rsense,Biaya : array[1..4]of real; 
KWSmeter,KWHmeter : array[ 1..4 ]of real; 
Limitas~OverLimit : array{1..4]ofreal; 
EditValue : longint; 
PortB : byte; 
MenitOLD : word; 



{procedure-procedure dati unit sistem : 
procedure writexy(x,y,pesan); menulis dikoordinat (x,y) 
procedure b2b 10('11111111 '); mengubah format biner ke desimal 
procedure input_Real(batas,hasil);menerima masukkan dalam format bilangan 

{ 

real dengan batas karakter variabel batas 
dan basil pada variabel Hasil} 

port functions 
Port A A7 A6 AS A4 A3 A2 Al AO : input 

INTR- - - - - - -
Th.'TR=interrupt dari ADC 

Port B B7 B6 B5 B4 B3 B2 B1 BO : input 
8Bit data from ADC0804 

Port C C7 C6 C5 C4 C3 C2 CI CO 

1 

L4 - - - L2 L1 L3 \¥'R. 
L4=beban4 
L3=beban3 
L2=beban2 
L1=beban 1 
WR=pin WRITE ke ADC untuk memulai pembacaan 

{procedure untuk merekam setting ke File record.dat} 
Procedw'e RecordSetting(ValueNumber : byte; 

KWSValue : real; 
LimitValue : real); 

begin 
assign(KWHRecord,RecordFile); 
rewrite(KW1Irecord); 
with config do 
begin 

RecKWSmeter[ValueNumber] := KWSValue; 
RecLimitasi[ValueNumber] := LimitValue; 
write(KWHrecord,config); 

end; 
close(KWHRecord); 

end; 

{procedure untuk membaca setting dati File record.dat} 
Procedure RecordReading; 
begin 

FileRecord:=false; 
assign(KWHRecord,RecordFile);{ $1-} 
reset(KWHRecord);{SI+ } 
FileAda:=(IOResult=O); 



end; 

if fileada then 
begin 

FileRecord:=truc; 
with config do 
begin 

read(KWHRecord,config); 
for n:=1 to 4 do 
begin 

KWSmeter[n] := RecKWSmeter[n]; 
Limitasi[n] := RecLimitasi[n]; 

end; 
end; 
close(KWHRecord); 

end; 

{inisialisasi PPIcard 
port A ... input 
port B ... input 
port C ... output 
} 

Procedure initPPI; 
begin 

port[CP]:=$92; 
port(PC]:=$Ol; 

end; 

{memberikan setting pada control port} 
{membuat default pin WR menjadi High} 

{procedure untuk mematikan PPI sehingga daIam keadaan TriState} 
Procedure ExitPPI; 
begin 

port{CP]:=O; {mematikan PPI dengan cara tidak mengaktifkan 
bit ke 7 dari nilai di Control Port} 

end; 

{fungsi untuk membaca apakah alat telah ada atau belum 
dengan cara bembaca logic '1' Pada Port A bit ke 0 
dan membaca logic '0' pada Port A bit ke I} 

Function AlatAda:boolean; 
var periksa:integer; 
begin 

for periksa:=1 to 10000 do 
begin 

if (port[P A] and $7F)=$7F then 
AlatAda:=1nle 

else 



begin 
AlatAda:=false; 
break; 

end; 
end; 
aIatAda:=true; 

end; 

{untuk membaca intr dari ADC, [port A bit ke 7J 
status: tidak dipakai karena tidak diperlukan} 

Function Intr:boolean; 
begin 

if (port[P A] and S80)=SOO then 
Intr:=true 

else 
Intr:=false; 

end; 

{procedure untuk mengaktifkan konversi(pin WR) pada ADC 
terletak pada port C bit O} 

Procedure Clock; 
var n:byte; 
begin 

port[PC] :=port[pCJ and SFE; 
delay(2); 
port[PC]:=port[PC] or SOl; 
delay(2); 
port[PC]:=port[PC] and $FE; 
delay(2); 

end; 

{PortC C7 C6 C5 C4 C3 C2 Cl CO : 
lA- - - L2LlL3WR} 

{untuk memili channel mana yang diaktifkan seperti pada 
konfigurasi diatas} 

Procedure Select( channel:byte); 
var temp: word; 
begin 
case channel of 
1 : begin 

temp:=port[PC] and SOl; 
port[PC]:=temp or b2blO('OOOOOlOO,); {Ll=I, L2,3,4=O} 
end; 

2: begin 
temp:=port[PC] and SOl; 
port[PCJ:=temp or b2blO('OOOOlOOO,); {L2=1, Ll,3,4=O} 



end; 
3: begin 

temp:=port(PC] and $01; 
port[PC]:=temp or b2blO('OOOOOOlO,); {13=l, Ll,2,4=O} 

end; 
4: begin 

temp:=port{PC] and SOl; 
port[pc]:=temp or b2blO('lOOOOOOO'); {U=l, Ll,2,:\=O} 
end; 

end; 
end; 

{procedur untuk menyalakan atau mematikan kursor} 
Procedure Cursor(status:byte); 
begin 

if status=O then {cW'Sor mati} 
Begin 

asm; 
push ax 
push ex 
movah,Olh 
mov eh,OOlOOOOOb 
mov el,OOOOOOOOb 
int 10h 
pop ex 
pop ax 

end; 
end; 
if status= 1 then { cW'Sor bidup} 
begin 

asm; 
push ax 
push ex 
movah,Olh 
mov eh,OOOOlllOb 
mov el,OOOOllllb 
int IOh 
pop cx 
pop ax 

end; 
end; 

end; 
{procedure wttuk tampilan pendukung} 
Procedure Header; 
begin 

{ID} 



textcolor(14); 
textbackground(O); 
writexy(22,2,' Alat pencatat pemakaian daya listrik '); 
textcolor(12); 
writexy(61,20,' 
writexy(61,21,' 
writexy(61,22,' 
writexy(61,23,' 
writexy(61,24, , 

Atan'); 
5103096036'); 
Electrical'); 

Widya Mandala'); 
Surabaya - 2000') ; 

{HotKeys} 
textcolor(7); 
write,., .. y(61, 8, 'Hot Keys: '); 
writexy(61, 9, 'Right... ..... Select'); 
writexy( 61,10, 'Left ......... Select'); 
writexy(61,11,'E .... Value Editting'); 
writexy(61, 12, 'P .... Print Selected'); 
writexy(61, 13, 'Esc ............ Exit'); 

end; 

{procedure untuk membuat tampilan pada background} 
procedure ClearScreen; 
begin 

end; 

textcolor(9); 
textbackground(7); 
for y:=1 to 25 do 

for x:= 1 to 46 do 
begin 

gotoxy(x,y);write(,OI); 
end; 

Header; 
textcolor(7); 
textbackground(O); 

{procedure untuk membuat window} 
procedure window(x,y,no:byte;Text,BackGround:byte); 
begin 

TextColor(Text); 
TextBackGround(BackGround); 

gotoxy(x,y); ttif" f' fff' HH 
write ('EI Daya ',no,'IU I »'); 
writexy(x,y+ 1 ,10 01); 
wrirexy(x,y+2 ,10 Ill); 
writexy(x,y+3,10 Ill); 
writexy(x,y+4 ,10 Ill); 



writexy(x,y+5 ,10 01); 
writexy(x,y+6,10 01); 
writexy(x,y+7,10 01); 
writexy(x,y+8 ,10 01); 

" 'i"""i"""""""" writexy(x, y+9 , 'Ell II III 1111111111111111 l/4'); 
end; 

{procedure untuk membaca waktu dari RealTimeClock komputer} 
Procedw-e MyTime; 
begin 

end; 

textbackground(O); 
textcolor(7); 
GetTimeGam,menit,detik, ssDetik); 
gotoxy(61,4);writeIn('Time : 'jam,':',menit,':',detik,' '); 
GetDate{Year,Month,Day,DayOfWeek); 
case dayOfWeek of 

o : hari := 'Sunday'; 
1 : hari := 'Monday'; 
2 : hari := 'Tuesday'; 
3 : hari := 'Wednesday'; 
4 : hari := 'Thursday'; 
5 : hari := 'Friday'; 
6 : hari := 'Saturday'; 

end; 
gotoxy(61,5);writeIn('Date :'); 
gotoxy(61,6);writeIn(Harl,',',Month,'I',Day,'I',Year,' '); 

{Procedw-e untuk mendeteksi akhir dari kertas 
status: tidak dipakai} 

Procedw-e EndingPrinting; 
begin 

repeat 
writeln(lst); 

until (port[$379]and $20)=$20; 
end; 

{procedw-e untuk memilih laIu membaca dari beban} 
Procedw-e SeleetLoad(LoadWin:byte); 
vaT k : integer; 

baca : array[O .. l00]ofbyte; 
begin 

{operasi~0804} 

Seleet(LoadWin); 
deIay(3); 
{membaca 3 kali dari ADC} 



Clock; 
Baca[O] := 0; 
fork:=1 to 10 do 
begin 

Clock; 
Baca[k] := Port[pB]; 
if baca[K -1 ]>baca[k] then 

Baca[k] := baca[k-l]; 
end; 
portB:=baca[10]; 

end; 

{procedure dari kumpulan rumus-IUmus dan tampilan didalam window} 
Procedure Properties(n:byte); 
begin 
case nof 
1 : begin 

x:=5 ;y:=5; 
end; 

2: begin 
x:=35 ;y:=5; 
end; 

3: begin 
x:=5 ;y:=16; 
end; 

4: begin 
x:=35 ;y:=16; 
end; 

end; 
MyTime; 

{nunus-nunus } 
ifDetikOLD<>detik then 
begin 
SelectLoad(n); 
ADC[n]:= PortB; 
Arus[n] := 0;{(ADC[n]"'O.02);} 
Daya[n] := (ADC[n])-8;{round(sqrt(Voltage'" Arus[nl)"'I);} 
ifDaya[n]<=O then {menghilangkan pembacaan daya <= 3Watt} 
begin 
Arus[n]:=O; 
Daya[n]:=O; 
end; 

{gotoxy(61,16);writeln(' '); 
gotoxy(61,16);writeJn('Port BI : ',ADC[I]); 
gotoxy(61,17);writeJn(' '); 



procedure SelectWindow(no:byte); 
const x=3;y=4; 
begin 
case no of 
1 : begin 

Wmdow(x ,y ,1,15,9); 
Window(x+30,Y ,2,7 ,9); 
Window(x ,y+ 11 ,3,7 ,9); 
Window(x+30,Y+ 11 ,4,7,9); 

end; 
2: begin 

Window(x ,y ,1,7,9): 
Wmdow(x+30,y ,2,15,9); 
Window(x ,y+11 ,3,7,9); 
Window(x+30,y+11 ,4,7,9); 

end; 
3: begin 

Wmdow(x ,y ,1,7,9); 
Window(x+30,y ,2,7,9); 
Window(x ,y+11 ,3,15,9); 
Window(x+30,Y+ 11 ,4,7 ,9); 

end; 
4: begin 

Wmdow(x ,y ,1,7,9); 
Window(x+30,y ,2,7 ,9); 
Window(x ,y+ll ,3,7,9); 
Window(x+30,y+11 ,4,15,9); 

end; 
end; 
SelectedWindow:=no; 
textcoJor(7); 
textbackground(O); 

end; 

{procedure untuk rnencetak} 
Procedure Printing(n:byte); 
begin 
writeIn(lst); 
writeIn(lst); 
writeIn(Jst,' Daya pada beban ',n); 
writeIn(Ist,' ----------- '); 
writeIn(lst,' Tegangan : " Voltage,' V AC'); 
writeIn(lst,' Arus : ',Arus[n]:S:2,' Amp'); 
writeIn(lst,' Daya : ',Daya[n]:5:1,' watt'); 
writeln(lst,' ----------------------'); 
writeIn(lst,' KWHmeter : ',KWHrneter[n]:6:1,' KWH'); 



writeln(hlt,' Limita<;i : ',Limitasi[n]:6:1,' KWH); 
writeln(lst,' OverLimit : ',OverLimit[nJ:6:1,' KWff); 
writeln(lst,' '); 
writeln(lst,' Biaya : ',Biaya[n1:S:0,' Rp'); 
writeln(Jst, , '); 
writeln(lst,' Current Time: ',Jam, ':',menit, ':',detik); 
writeln(lst,' Current Date : ',Hari,' ,',Month, '/' ,Day,'/', Year); 
{EndingPrinting; } 
SelectWindow(n); 

end; 

{procedure yang merupakan unit ketja secara keseluruhan yang akan 
mengontrol dan membaca serta mengolah data yang diperoleh} 

Procedure Utama; 
begin 
{memberi nilai bahwa nilai resitor sensor = 1 olun} 
Rsense[l):=l; 
Rsense[21:=1; 
Rsense[3]:=1; 
Rsense[4]:=1; 

{membaca setting dari file record.dat} 
RecordReading; 

{tampilan} 
Clrscr, 
ClearScreen; 
cursor(O); 
SelectWindow(l ); 

{inisialisasi PPI} 
initPPI; 
repeat 
MyTime; 
ShowProperties; 

if keypressed then 
begin 
tombol:=readkey; 
case tombol of 
#77: begin {kanan} 

{baca waktu} 
{menampilkan window 

beserta isinya} 

if SelectedWindow<4 then 
begin 
Inc(SelectedWindow); 
SelectWindow(SelectedWindow); 

end 



else 
Select Window( 1); 

end; 
#75 : begin {kiri} 

if Selected Window> 1 then 
begin 
Dec(SelectedWindow); 
SelectWindow(SelectedWindow); 

end 
else 
SelectWindow(4); 

end; 
'p' : begin {Print!!!} 

textbackground(9); 

end; 

case SelectedWindow of 
1 : begin 

gotoxy( 5+ 13, 12);write(,printing ... '); 
Printing(l ); 
end; 

2: begin 
gotoxy( 5+43, 12);write('printing ... '); 
Printing(2); 
end; 

3: begin 
gotoxy(5+ 13,23);write('printing ... '); 
Printing(3); 
end; 

4: begin 
gotoxy(5+43,23);write(,printing. .. '); 
Printing( 4); 
end; 

end; 

'e' : begin {Edit!!!} 
textBackGround(O); 
textColor(9); 
chscr; 
for x:=37 to 79 do 
for y:=l to 25 do 
writexy(x,y, .y.); 

textBackGround(O); 
textColor(7); 
cursor(l); 
n:=selectedWindow; 
repeat 



end; 
end; 

gotoxy(l, I); 
writeln(' Record editting menu for Daya ',SelectedWindow); 
writeln(' '); 
writeln; 
writeln(, 1. KWHmeter Value '); 
writeln(, 2. Limitation Value '); 
writeln(' 3. Exit '); 
writeln; 
write (' edit munber : ');input_Desimal(l,EditValue); 
writeln; 

until (EditValue=l) or (EditValue=2) or (EditValue=3); 
ifEditValue=l then 
begin 
write(, KWHmeter value: ');input_real(6,KWHmeter[n]); 
RecordSetting(n,KWHmeter[ n ]"'3600,Limitasi[ n]); 
end; 

if EditValue=2 then 
begin 
write(, Limit value : ');inpuUeal(6,Limitasi[n); 
RecordSetting(n,KWSmeter[ n),Limitasi[ n ]); 
end; 

cursor(O); 
clrscr; 
RecordReading; 
ClearScreen; 
SelectWindow(SelectedWindow); 

end; 

until tombol=(#27); 

{closing & clearing} 
for n:=1 to 4 do 
RecordSctting(n,KWSmeter[ n ],Limitasi[ n]); 

textcolor(7); 
textbackground(O); 
cursor(l); 
clrscr; 
ExitPPI; 
end; 

{program utama} 
begin 
{writeln(' Loading .. .');} 
menit:=menitOLD; 
if AlatAda=true then 



Clock; 
Baca[O] := 0; 
for k:=1 to 10 do 
begin 

Clock; 
Baca[k] := Port{PB]; 
if baca[K -1 ]>baca[k) then 

Baca[k) := baca[k-l); 
end; 
portB:=baca[lO]; 

end; 

{procedure dari kurnpulan rumus-rumus dan tampilan didalarn window} 
Procedure Properties{n:byte); 
begin 
case n of 
1 : begin 

x:=5 ;y:=5; 
end; 

2: begin 
x:=35 ;y:=5; 
end; 

3: begin 
x:=5 ;y:=16; 

end; 
4: begin 

x:=35 ;y:=16; 
end; 

end; 
MyTime; 

{rumus-rumus } 
if DetikOlD<>d.etik then 
begin 
SelectLoad(n); 
ADC[n]:= PortB; 
Arus[n] := 0;{(ADC[n]*0.02);} 
Daya[nl := (ADC[n)-8;{round(sqrt(Voltage* Arus[nJ)*l);} 
ifDaya[n]<=O then {menghilangkan pembacaan daya <= 3Watt} 
begin 
Aru.~[n ]:=0; 
Daya[n]:=O; 
end; 

{gotoxy(61,16);writeln(' '); 
gotoxy(61, 16);write1n('Port BI : ',ADC[I]); 
gotoxy( 61, 17);writeln(' '); 



begin 
delay(lOO); 

end 
else 
begin 
delay(lOO); 
writeln; 
writeln(' device is not detected ... '); 
writeln(' please check yOW" device again, '); 
writeln(' and then restart this program again.'); 
writeln; 

end; 
Utama 

end. 



tflNational Semiconductor 
JunA 1992 

CD4066BM/CD4066BC Quad Bilateral Switch 

General Description 
The co.oeSBM/C04068BC is • quad biIat .... _tch in· 
1ended for the transmS8100 or mli1lp1ex1ng of analOg or ClIQI' 
161 .~ h is jlino1oro pM1 compalble With C0401Gm.A1 
CO .. Ol6BC. but has • much lower "ON" rellatance, and 
"ON" resla1ance il relatively OOI'IItan1 OYer the InOU1"IQnaJ 
-go. 

Features 
• WIde supply WJItage tanga 
• Hogh naou ommun!y 
• W;<Ja .."ge of agot .. and 

analog OWitcl>ng 

• "ON" reBiatanoa for 15V opara1ion 

• Matched "ON" resistance 
oyer 15V signlll input 

3V to t5V 
0.45 Voo (typ.) 

±7.5 VPEAIC 

800 
~RON-5n (typ.) 

• -ON" raOlialanoa floll 0_ peok·to-peak lignal range 

• Hogh "ON"rOFF" 66 dB (typ.) 
"""",,_agerabO _t,.-10kHz.RL-l0kO 

• Hogh dagree _ty 0.1% dial~ (typ.) 
High degree linearity • fhl- 1 kHz. Vjs- 5Vp..p. 

High dagree ineoti1y Voo-Vss-l0V, RL -10 to 

Schematic and Connection Diagrams 

Otdet Numbet CD4De6B 

• Extremely bw "OFF" O. t nA (tyP.) 
swrtOfll8uage a VOO-Vss-IUV, J,,-2tJ .. C 

• Exh&1II8ly ~ t:onuul ".put IH!flf;lUiiUCtl W~2fil\yp.J 

• Low UlosalaJk -50 dS (typ.) 
be,'Ncer, swrtchu& tit ; .... C.O Mt'l.z. r ..... ' 1 L:, 

• Fr&quency response. ,.,M "ON" .. 0 MHz (typ., 

Applications 
• Analog lignel awilChlng/muHiIllo.,ng 

- Signal gat.,g _ $quetch control 

-Choppat 
• MOdulator IOemodulator 
• Cormautating .. jtm 

• OIgotal OIgnai OWIIchng/muitopl •• , .... 

• CMOS 'DQlo Implemenlallon 
• Ana'og.to-digIiAi/dig,lMl-lo·allaloij coov&".on 

• DtgI1a1 control 01 freQUency, dTopCtlar\OO. phase. and 811-
alog-SlQoal·g.n 

T\."''''''' 

(IJ 

~, -C') 
':S' 



Absolute Maximum Ratings (Nol •• 1& 2, Recommended Operating 
" Mllltaty/ ...... oap.c. apKfflad davlC •• are r~ul'8d. Conditions (No'e2, 
p ...... cMt.ct th. National Semiconductor Sol .. 
OH6C&'/O"1rtbuto .. tor a ... aUabUHy aAd ap.Ciue.tIO .... ~uprfy Vnthrto'" tVD[;) ''IV t" tev 

SYppty voa_ (Voo, -0.5\1 10 .. ·18v 
Inrnl1 V('I"IIII)" (VIN) OV \("1 VDI' I 

Input voa_ (V"" Ot~'~.l:'f1'J ro::mt~"al'.Jf'o::! I-I:lr':;,J!:' (1'" -0.5VIOVoo+0.5V 
C040!l6BM -5S-C to + lf5'"'C I 5tor_ Temperal .. e Range (T 51 -65"Cto + 15O"C C04066BC -4O"Cto +85"C 

- O...,81ion (Po, I ou.-ln-Lln8 lOOmW 
SmaUOllliulC SOOmW 

lUd ~emporatl.le (TlJ 
(SoIder"'Q. 1 0 secor") 30()"C 

DC Electrical Characteristics co.oeSSM (No'. 2, 

Symbol P .... m.t., Condltlon& 
-55'C +25"C + 125"0 

Unit. 
M'n Mil Min Typ M .. IIIln III .. 

100 Q ... 6&Ccn. OCvo,CG CurrGn~ Voo-SV I v~" 0.01 (;.;:5 .. " ~" 
VelO- 1OV 0.5 0.01 D.5 .5 .' 
Vn."-I~V . ~ n ':'11 1.0 1~ I"~ 

SlGHAL ... PUTS .... D OUTPUTS 

RON "ON" ReSiI1MQ8 
Vpo- Vss 

RL-l0kflto 2 

Vc-Voo. VIS-VSS to VDO 
VOO-5V aoo 270 .050 1300 fl 
Voo-10\l 310 .20 .00 550 n 
Voo-15V 200 eo 2'0 320 I) 

.!.AOI\I s'Ot.f' Resistance RL-IOkI)IO~ 
86lwMI'l lilly L 01 Vc-Voo. V&9-VSS IOVUO 

4 SWitches VOO-IOV 10 n 
Voo-15V 5 n 

lis In"", or QuI"", Leakage VC-u :t"" :tlU :t"" :tboo nA I 5"'011 "OFF" "1S-15V lind 011. 
1Im;- 011 lind 1511 

I CONTROL ItlPUTS 

VILC lOw lINe! Input Voltago V.s-Vss lind Voo 
Vas-Voo and V .. 
105- :1:10 p.A 
\/oo-5V 1.5 2.26 1.5 1.6 V 

"oo-IDV 3.0 '.5 3.0 3.0 V 

VOO-15V '.0 6./6 4.0 '.0 II 

VIHC H<gIl UWllnput Voltage Voo-SV 3.5 3.5 2.75 3.5 V 

Voo-IDV ( ..... no •• 8, 7.0 7.0 5.5 7.0 II 

Voo-15V 11.0 11.0 8.25 11.0 V 

..... "'put CurnIn! Voo-Vss-15V to.1 t.o .. 6 to.1 t 1.0 ,.~ 

VOO>VIS>VSS 
Voo>Vc>Vss _. 

~ .. -- .- ---- --- ----

DC Electrical Characteristics CO'066BC(Nole2) 
. 

4D"C +25"C + I5"C Unlt. 
SymbOl Pal'll meter COndillona 

Min III .. MIn Typ III .. MIn III .. 

Quieacant OeYice Current Voo-5\1 1.0 0.01 1.0 7.5 ,.A 
100 0.01 2.0 15 p.A Voo-IOV 2.0 

Voo-15V ~.C 0.01 4.0 3D ",A 

2 



DC Electrical Characteristics (Conlinuedl Co.0668C (Not. 21 
-

Sr'-I -- Condt_ 4lrC 12S'C 18S'C 

I Min I M .. I Min Mo. I Min I Mo. 
Unlto 

Trp 

SIGNAL INPUTS ANO OUTPUTS 

RoN "ON" A •• t ..... AL-l0kIlI0~ 
2 I Ve-Veo. Vss to liDO 

~00-6V 850 2i'C 1(..&L 1:.:rA., ., 
llOO-IOY 330 I;tC ~:m 1S2Q " 
1100- 1511 210 80 :!1C 3'JC ,-

""AON """ONuR_I ..... Al -10 kll 10 liDO IISS 
2 

1 Bet_ ArIr 2 01 VCC-Voo. "119- "SS to "00 
4 SwitcheS 1100- 1011 tD 11 

1100- 1511 5 Il 

~S Input '" 0u\pu1 LHkage 110-0 %50 iO.t f 50 12('0 nA 
Switch "OFF" 

CON~OL INPlJn 

VI.C Low Level Input lIoIlIIgo VIS - Vss ond Voo 
V08-"oo and "Iss 
IIS- % IO,.A 
VOO-5V 1.5 2.2!: 1.~ 1.5 V 

llDO-IDIi ~.O 4,5 ~.O '.0 V 

lloo-15V 4,0 e.75 4,0 4.0 V 

VIHC High level Input Voltage VOO-5V 3,S 3,5 2,75 ',5 V 

llOO-1DIi {S •• nolo 61 7,0 ],0 5,5 ],0 V 

1100- 1511 11,0 11,0 8,25 11,D II 

~ Input Currant VOO-IISS-1511 ±O,3 ± 10- 5 to,3 % 10 "A 
"00> VIS> Vss 
llOO>lIc~ IISS : 

AC Electrical Characteristics' T .. -25'C. 1,-"-2Dn.ondliss-OVunIeoaolh ...... noled 

5y'-l POl-or Condft ..... MIn Tn> M .. I Un11. 

IpfiL, IPlH Propogohon Delay Time Sill,,"1 lie-liDo, CL -50 pF, (F\lUrg 1) ! 
I Input 10 Signal Output RL -200k 

55 I V{)CI-5V 25 , .. 
lim-lOll 16 36 I n' 1 1100- 1511 to 25 n. 

1pZ'I-io1pZL Propagatioo Delay Time Rl -1.0 kfi, C,,--M pF, IF?,"'? """ 31 
t25 I Con1,oIlnput 10 Signal 1100- 511 "' 

Oulpul High Imped...,., 10 liDO-lOll :1 nil 

logicalL_ \/""- 1511 "< 

""1Z.1pu "'-"00 Delay Time AL -1.0 kO. c,. - 5(\ pF. (Figures 2 and 31 

('-'Jn1rollnput 10 Signal Voo-5V 125 '" 
Oulpul Logical Level to "00-10V BO os 

High impedanCe 1100- 1511 50 ns 

Srne W_lJiOloriion lIe-lloo-511. IIss- --511 0,1 " 
AL -10 kn. IIIS-511 .... 1-1 kHz. 
\I'iQu' ... , 

Frequency Aesponse-Switch Vc-Voo-5V, Vss- -5\1. 40 ""HL 

"ON" {Frequency at - 3 dill AL -1 ko, 1I1S-511 .... 
20 LCJg10VOS/VOS(. k.Hz)-dS. 
fF/QurB 41 

3 



r------------------------------.. -. 
AC Electrical Characteristics· (Conllnued) T. - 25"C. ', •• ',- 20 n. aM V ss - OV un'o" 0' .. ' ..... not"" 

SymbOl ...... meie' ContOtlOr\a _ Min Typ UaK Unl\8 •. _ 

F88dthrough _ Switch "OFF" 

(Frequency .t -50 dB) 

Cr08l1a1k setween A.rfoJ I wo 
SWitches (Frequency at -50 dB) 

"DO-fl.OV. Vcc-Vss- - f, OV, 1 ?f' 

".w MHz 

Crooal,,",: Coot"" Input to 
~Ou,.ut 

Rl-1 kn. V1s-S.OVp.p. 20 LOO,o. 
VoslV,S- -50 dB.(Figvr~ 0) 
VOO-VC(A}-tJ.OV; "SS-"('.tB)-b.lIV, 
n l 1 kil, VIS(A,) - 5.0 Vp-p. PO lOij,O. 
VCS\B}'V'S(A)- -5018 (r::gure 5) 
VOO-lOV,Rl-10kO,RIN-1.0kn. 1SO mVrr I 
\lr;(:- 10V Square Wave, C" ..... -50 pF 

(~~ 1 
AL-L"lUl.CL-"uP>.(f7yuf~iJ 1 
VOS(IJ - 'It \J us1,1.0 lrJ l4.j I 
"oo-S.OV 
V~~- tOV 

".0 MH7 
~.O MH7 

~--+_ ______ ---------~~Voo~·-~15~V------------__ _+--_+-=:~~-+_~~1 
__ C~~~~~~~·~_lnput~~~~ __ ·_~~~~ ____ +_----------------------+_--~----~--_+~---1 

8.5 MHz 

~.O oF 

~C~O~s~ __ +_~S~~I~I.~~~~~Cap~.~cH~·~an~c~.~--__ ~V~OQO~-~'O~v~----______________ +-____ +_~--+_----+_~~-I 
COOS rOOdth'~ Capaortance Vc-OV 

t.o of 
O.~ pr 

b.O /.b pi' 
.. At;,.,."... ••• 11* ..... _ DC COtNlI&IIId ....... 

• at. 1: ~AOmlU MaXIrI'VI'I RIDnQ ... .,..1nCMv",* ~cns\llf1lCJ\n •• arav alma ~ cannotce guar ...... ~y&l'nCll!"""" CD .,..,1NI1nea..c.. 
'IhouIfJ ". ~ at ttlMe ..... n. b!IbtN of .. Aec:0I ...... 1dIId Opwillng CordtInnI" and "Electrical Chlratf*~.' prrwd. rr..ndltMf 'ot anJaI 1jIMc. -..... 1: Va&-W ....... oa-wu...,... 
.... a: n.a ......... not _~ ... lIiIwbwlhtMJtO'III* "ON" 

..... if: 11\" c--. ...... ~ 'pi' fit PfODe..a" c.,.,~ inN QUIput now ..... tn. capacanc. II IntUdid n C4, ..., ... ,. ~ 

NQIa f,; ''''15 .P\e~ aI. Nlnlout pIn ...... vw .. tbe-..o1taQA at In. ~II J'l1L 'I", ,.tn. wr:..IUo.". * tn. c.:,nbc.II''lJAIl 
Mille t: Ccndtkift.fcI Yule- a) v.,-VODo 'oI-etM~ 8 .,..1011 b) ViS-tN. lor. -81andllrd B ""_ 'OL 

AC Test Circuits and Swltc!1lng Time Waveforms 

FIGURE 1, tpHL.o tpLK Proplgillon Delay Tlme Signal Input to Signal Output 
'PZH 

:~ 
--1·"1-

' .. ~ ... 
" 

.. '" 
'1GUR~ :a.1,~ IPHZ ........ gol101t oe"W Tim. COfttro' '0 ilion'" OUtpu' 

'PZL ~"l 



AC Test Circuits and Switching Time Waveforms (COfllonuOdl 

.,--...., 

'" II*" ..:.~::o '.'A .. I-~I--'" 
'. .. 
·w 

Vc- vcc fr:llllllcdo"and "~nry rMpu'I_ .... 

ve - Vs,s 10f ~ouqh tit .. 

fIGURE •• SIRe Wave Dlatariton. frequenc)' ReapoRM aBel Feedthraugh 

""1)-'111---" 

.... ..,:eMIr ':':::0 ''',MII-~I--'''1III1I .. 
_ .... ----, -:~-.,.. "-/ 

... 

f •• 
fl 

o. 

1-.... --._ 

fIGURE 5. Croutalk Belween Any Two $wilcne. 

We 

, .•. ., r J r· o

". 

w .. ---tU--r. ... ..--I'- 'L-.-_ 
.. ___ JY"" ""'_ 

.1-...... --....,--... 

W .. 
____ ..0\' L ....1,,,. 

C= __ '_....-l 

FIGURE e. Cro .. talk: Control Input to Signa! Output 

.. 
I-...... --<l~- ... 

.. 
FIGURE 1 .... !mum Control Input Frequency 

1 
'f .. _'. 

·0 -

T 



Typical Performance Characteristics 

:!! .. 1: 
I: 
F ItO 

I: 
• 

:-i: 
lao 
Ii­, '" 
I: 

I 

"ON" A •• ietanc. va S.gnel 
VOltooofor TA-arC 

II111111 II 
! I I " II I II 
I ~.I !~.lJ 

1 

~~.:~ 
1 11 = 
V •• -Va- IIV 

... .... ......, • I • • • 

.... , VOI.'''''''_ M 
"ON" Realet ....... 'unction 
of TemperatuN tOt" 
voo-v .. -tOv 

I -
I 

-

' .. - 4Ui"C 

~~. ,::;, ;-
11 m .r 
'."-IfC II 

........... -l.f ••• 

......... T ... tv .. 'YI 

Special Considerations 
In appIteatione where separate power sollee ... e ucad to 
~ Voo and ttl. lignal input, the Voo mrr8nt capabiktY 
_ ._ VooIRL (RL -etteotiYO .xt ...... tood ot the 4 

C040688MJC04066BC bilateral .... tche.). This prcMSlon 
aVOId& any permanent currant flow or ClamP ao1lOn 01 me 
V'oo sutlPlr when power " appli$d or removed from 
C04066BtJ rC04066BC. 
In ceriain applca1ion&. the .xie,naJ load·reaistor curren1 
may inducte bOth Voo and signaJ.line COfIlC)Ofl8nts. To avoid 

6 

"ON" RelLet.nee ... Funcllon 
Of Ti!mpHltu,-. tor 
Voo- V .. - flV 

-
III 

' ..... I",C 

I ~. ' 'Ii_" 

1 .... "" 
.... ..... __ -l • •••• 

8ft.A&. ~DU" NISI ~I 

"ON" Re.letanc. u. function 
of Tempetature tor 
VOO-V .. -5V 

~ ... rTn--Tn-TT"M'T'TTT'1 
ox. 
l i J. . , .. 
i .. l-I++-I-I-'I--ltL.~H-< 
~ IWi 

. '" I .. 1++-I--H+iI-l+4--I+-l-'.~ 
.LLLL~~~~.LL~ 

_1_1-'_""" 

drawing VOO clSrent when lIWiioh ourren1 fiowl j"to terml­
nail;: 1 . .t, 8 or 11. the vottage cfmt'l aomSI"l 1M bidll'flctlonal 
swi10h mue1 no1 eJe068d O.BV at T"..-: 2S-c. or O.4V ei 
fA '·25"('; loalOullJlWld 'rom RON ....... 1IhOwn1. 

No Voo clI'ren1 WIll tlOw I'\rougtI f\. If the 8Wrld'l ourre,,1 
nows mlo 1emlln..- 2. 3. 9 or lU. 



Physical Dimensions inch8a{moUimoters) 

..... 
ii.ffii .... 

·· ... --11 
-1' 
U21 U1Q 

t".,~ "J4) 

L....,-rr"Trr1'7T"T1T1"iTTiT~---1 

C"'dtp(~) 

..... 
lUI," -......... - 1i"_T.i4) 

.1. 
v---t---t--T 

Order NumtM-r CD4DG6BM.J or CD40GGBCJ 
NSPack.~Nutnb.tJ14A 

.. lII-""'r J-=-... ~ ..... r' IUW-.... 1 .... fW 

. _ "''!'''' 
• --t-r ...... ' 

~(~ .1!!l..;!!Il. 
~ WIll .Ytt • - '"" ..... "" ... UIII .,t..-o .. 

,., .... 
4'".- ,._ 

-L 

-' .... , t 
I r ... -

5.0 ..... k.g. (II) 
Ord.r Nur.lb., eo4oaescM 
NS paeklge Number M14A 



Physical Dimensions inolle. (m~limort ... ' (Cent,,,,,,,,,, 

LIFt. SUPPORT POLICY 

-.-
.... ·m .... ~ .. 
... I!'::::~ J

• . ........ 
," rt .. ~ • .t:M,"" 

"'<tIJ!!."" ... "'" 
.,.,. ...... LIn. PiCkage (H, 

Order Number CO'088811N or CDC068Sa. 
NS PIOklcae NumD.r "14" 

HATIONAL'S PRooucrs ARE NOT AUTHORIZED FOR USE AS CRITICAl COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT TI'E ElCPRESS WRITTEN APPROVAL OF THE PRESIOENT OF NATIONAL 
SBoIICONiXJCTOA OOilPORATION. AI UI8d herein: 

1. life eupporl dlWiOea or lye1ema .... devio.. or 
........ whicll. (a' •• intondOd lor .... giCaI implant 
.,to IN bOdy. Of Ib' __ or _lin 1iIe, and _ 

1_ 10 perform. when properly .- ,n """"'_ 
WAh lnatruchon& to, ulie Pl'O"Aded 111 the labeling. can 
be rusonabt,o expected to reautt in a SignifICant iojuty 
to 'the user 

lid ... 1eIJIIc ...... 
Cwp .... on 

........ I~ .. . .... 

2. A critICal oomponent ia ."y oornponent of • Iff • 
8UPPOr1 ttev;oe or svs1em whoM f8ilkJre 10 perform can 
be t"8IIIONIbI)' expected to cauee ". , ....... of N arta 
8IJI)p()r1 d&tIoe 01' flyl1em, or to affect 11, u'ely c:w 
"UeohvlfI~'" 

1111 ..... ~RMd ,.: (+,.. ~'1Oo!IKI • II 
~TX*,7 
,.... lc-JD) ,.,.MMI 
,.,_~,.~*. 

......... ~~=:.,~ 

....... TtII: C+" •• '1OoIUf "" 
'''- 'N: f+4. ~1_1IW"" 
.-;., TIt (+ ... 0.' ....... 10 
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June lOWS tJ1 National Semiconductor 

ADC0801/ADC0802/ADC0803/ADC0804/ADC0805 
8-Blt SJP Compatible AJD Converters 
General Description 
The AOC0801. ADC0802. A0C0803. ADC0804 and 
AOC0805 .. CMOS 8-bit eucceHive epp'OJUmllition NO 
caw"'.,.1 ...... UN • d • .,..... poIemoma,"lc 
liIddiN- .Im~.., '0 In. 256R produd. •• Thoao conver'flls ard 
llesill""d 10 allaw operation wah the NSCBOO and IN$80BOA 
der",aliva con .. 01 bus wi" TRI·STATee output latches dI .. 
.. ely driving tho data buo. Thon MJo -we_ , .... memorv 
loc .. bonl or 00 port, to hi microproce"or and no inlllrlac­
IRQ logiC. needacL 
0.., ..... , analog vollaga inpuhi allow increHIng the 
oommOfWTlode r8j8Qoo .. Id oIH1l1ng Ihe lNkIIog ZItJU mpul 
voltage value. In addition. fla voltage reference input can bo 
adjl_ed to altow encoding any 5mailer 8Ilalog voftage span 
to the full a bit_ d raolu'oo. 

Typical Applications 

a '" n Cllill .. .... (I_Ill 

HI 

M 

" 

" .. ...... , . 
" 

,,:. .. 
M ... ,. .. 
" .. . " " ... 

_p~ •• ~...ao-edM*Ml~CMp 
,.. •• ....,. ...... Zq c.,. 

',.<-' 
, 

• DIIer antlSl ..... Iog VOltage InputS 

• logic iflputs and outputs meet boCh MOS and TTL 
vo!t.il~o laval spociflcat.cm; 

• Work' with "J.5V (lM336) vollagf' reference 

• On~h'r clock genorotln, 
• OV to !iV analog input volle08 renge with .ingla 5V 

.upply 

• No zero adjU8t required 
• 0.3" ... nclard .. d1h 21J.<>on DIP _"-
• 2O-pm molded (;hlp carner Of 1m.1 outline package 

• Operalea rMiornMu;ally or WIth 5 Vee. 2.5 Voc. or 
dlidiOU lipilll udlUllllud vUlldye I.'''' ... us 

Key Specifications 
• R8So;"t.on. 8 bola 
a Tctill ~I ,0.. i '.~ lSe • ..!. '.;. l$S und ..t. 1 lZf., 
• COOllel'lion time: ml) ~5 

, . ,IIM_KU1 

.WI"Uln~l"'. 

.. u ........... 
A&Io&QO .. "'" ,"-,.u,( ..... 
IlI.e'r(l1!U 1 

:::>elf' I,,.,, 

.... ".... ... 

't: 
"tI 
(") 
o 
3 

"C 
III a . 

I~ 
~ o 
n 
o 
;:I 
< 
C\) 

i .., 
III 
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Typical Applications (Continued) 

8080 Interface 

a 

n 

'-. - n 
HI, .. -IT. 1111 

'A-
U" 

~ 

Error Spael.c.uon (Include. Full-Sc"e, 

POft Full· 

Zero E"Dr, and Non-lln •• rlty) _::--

V,",F"2-2.500 Vor V ..... 2-ND Conn.cUo" 
Number Scale (No AdJuatment., tNo Adju.tments) 

Adjueted 

1.000lI01 ±V .. lSB ---
ADCOS02 :t.'.'!z LSB 

ADC0803 ±Yo lSB ---
AOCU804 .11 LSI; 

Aoo~ ±1 lSB ----

----



-----_ .... _------------._--- .. - .--- ... _ .. "-- - .. 
Absolute Maximum Ratings (Hot .. I. 2) Storage Temper .. ,. Ranga -65"C to + 150*C 

If ".ItIIryIAwoePlMle epealled .vla •• .,. required. Package Dh"pMlon" T.-26·C s'ra mw pI-_ .... NoIIDn.1 8omlc_8 .... OIIooJ ESC SuoceptolMy (Hoto 10) 800v Dlalrlbuton far .... I_1ty ___ IIana. 

Su!>Py VoIIoge (Vcc) (Hoto 3) UN Operating Ratings (Not .. '. II 

VoIlage Temperelure Range T ..... !.T .sl M,&,III' 

Logic CoI*allnpui. -0,3V 10 ',BY AOCOBOIJ02LJ. ADCoeo2LJI883 -M'C$T ~+ 125'C 
AI Ot>e, Inpul Mel 0utpuI0 -0.3V to (V CG +0.3V) ADC080lJ02I03I04LCJ -40'C$T ,.$+85·C 

Leod T_p. (So-ng. 10 _I) AOCoeolJ02I03I06I.CN -40'C$T ~+85'C 
DuoI~lH.ino p __ (piMtic) 260'C ADC0804LCN O·C$T,.$+ 10'C 
DuoI~"""ino p __ (_omic) 3OQ'C ADCoeo2J03J04LCV 0'C$T~+10'C 
Surfoco Mount Pec:IuIge AOCoeo2lO3lO4LCWM O'C$T,,:S+ 10'C v..,... _. (60 .""""do) 2IS'C Range oIVce 4.5 Voc to 6.3 Voc. 

1","_ (IS lecondo) 22O'C 

Electrical Characteristics 
Thil follOWing 8PecitClllionaapP'Y far Vce&5 VDC, T ... ST..,sTMAK end fa.1(~640 kHz ~~~.!!~~rwL'8 IP.=,!~~' 

P ... met.. Conditio... Min Typ Mu Unit. 

AOCOIIOI: Totol Adjuollld EIT'" (Hoto 8) Wi .. Full-Sc:oI. Adj. tv. LSB 
(S •• Sodon 2.5.2) 

AOCllII02: T"'01 U_ .... "'" ErTor (Hot. 8) V,.,J2 ra2.500 Voc ±'h lSB 

AOC0803: Total "dj .... od EITo, (Hot. 8) Wi .. Full·Scot. Ad). t'h If'>II 
(5 •• SectIon 2.5.2) 

AOC08Q4: Total Unadju5tod ERa< (Hole 8) Vou/2-2.500 Voc ±1 lSB 

AOCOIID5: ToIoI UnIId .... "'" En", (Hoto 8) V.,..n~o CoMe .... "" i1 lSI 
V"",J21npu1 __ (pIn 9) ADC0801102103105 2.5 B.O W 

AOC0804 (Nola 9) 0.75 1.1 .U 
Analog Inpol Vallage ~ (Hot. 4) V(·) 0' V(-) Gnd-O.05 

vcc.0.05t! 
DC Common-Mode EfTOf Ov. Analog InpPJ' Voltage :t1/16 t>to lS8 

Range _._ 1-._--1-._._-1---'-~--I-lSB'-_ Su!>Py -"IJI Vcclll5 Voc t'~ Oww tIllS 

A11owod V,,.(+) end V,,.(-) 

Voltogo Ronqe (Nolo 4) 

AC Electrical Characteristics 
Tho laII ..... g ""ocii_. apply for Vcc"5 Voc Mel T_$T .ST .... unle.~.~~-.!!.~_ . __ ._- . __ ._,.------
IIymIooI p.,-.. C_lono IIIn TlIP "" .. U .... 

Tc ConYWlion Trne 'a.." 840 !<Hz (Not. 8) 103 114 ~. 

Tc eo.w..on Time (Notoo 5, 6) Il6 .. - I-'~!'-~~>L. -
feu< 0_ Fnoquoncy Va-SV. (Nota !5) 100 &40 1480 !<H. 

<:1_ Duly Cyd. 40 80 '" 
CR Conver.ton Rate in Fre.~unning INTR tied 10 WfI. wdh 8770 0"00 convlll 

Modo CS ·0 V~;. r~f(_~~~:", __ ---- ._--1--
. ~ Width of WR InpuI (Slart Pili ... Width) [ ~ ~o Vee (Nolo 1) 10C ... 
'-cc Ac;ce .. Time (DoIa, from Falling c..- IOO pF 135 200 no 

~ of RO \0 WpuI 0 ... '1"d) ----- ----- I-,-~-
TR~STATE Conrol (Ooley Ct. ·10 pf. Hl ;!;10k 200 ,. 

t,H ..... 
from RIling Edge of RD ID (So. TRI-STATE Toot 

H<,z SboIa) eo"",,'o) - .. 50----
Ooley from FoI~ng Edge 300 no 

.... 1 .. 
of WR or RO 10 Relief ofiNTR 

oom 



r--
A

.-
C
-----------.---.. -.---- --- ---_ .. _- .. _._------ --_ ..... _. 

Electrical Characteristics (Continued) I 
The follOWlOQ lQecificetions apptv for Vcc&5 Vex: and T M1,..$T.,,~1 Mil,. unlM' othf!rwltlft .I'lf't("~rt"d. I 
Symbol Paramet.r Condttlons Min . r Typ Max -·u-;:'n-;'·-I 

e".. Input Capacitance 0( lO;IC ! ~ 7.S ;f-

COUT ~:~~~~ut~UI~ I -+--- - 1 
G I 1.5 1 ___ "' _I C_Cllance (Data Bu .... ) __ _ 

-cCoo;;;NiiliiROLiOiLiilN~p~U~lS~INo;;Io;;:. ~C~L;K~I~N~(~p~ln~~4)~,;;.:-;the;;;;:,npuI;::-:;-;:of~.-;Sch;:· :;::m:,.::::.n:::gg=,,-:-::c-:'WI-.:-an-d:-"-:"~.'-oI-",-.-op·J.-Cl-.,-od-• .lep"-.-IoIYJ 

v,. (') logt"'" "'"Input VoIlilge Vcc:·~.25 Vee 2.0 '5 --r-v,;" ·-,1 
(Except Pin. CLK IN) -f--v_. __ . 

V,. (0) Logi""'"o- Input Voltage Vc,,"4.75 Vcr. 0.8 ., I 
i:~~ __ ~(Ex~cept~Pi~·~n:4~C;L~K~IN;I:. __________ ~~~ _______ . ____ ~ __ ._~ _____ ~ __ ~~ 
IN (1) Logical "1" Input Current V "5 V ..... -II 

(All Inputs' IN ~ oc 0.005 1 ilAry 

1\\;";(C(oii)--ttLogo;;;;'~caI;-:"O"#"lirn;;;p;;uttCCuU';;';;onI;;;-------t-;V-;'-:N';:O;;-;-V:-oc---------J.---..,.-~--0=-.c:OO=5+---~·-·----··-· 
(AJllnpufs) \1'\10;,.. 

ClOCK IN ANP ClOCK R ----
v~ CLK IN (Pin of) Positive Gomg 

lhreahold Vollage 

2.7 3.' 3.5 /"" 

.--_. 
Vr eLK AN (Pin 4) fIIegative 

GOing rhra"'old Vottage 

VH elK IN (Pin .) HyoI ...... 

1.5 1.8 

0.6 1.3 

2.' v ne 

. .. 
2.0 Voc 

-. -+·---I--O-.4-+---V~ ---I 
Logical "1" elK R 0uIpuI 

Vcc'l'4.75 Voc 

-;:c=-:::=!:-:'::V(IIIag::.:::-::"=--.",.,.-___________ .i..:Ve<:" •. 7S VO( 24 t~:_ -,I 
DATA OUTPUTS ANP INTR 

I ~V:;-OUT=;(O;;'):..:.:r.l:Ogoc:=·= .. ~"O";;:;;OuI~P:::ut;-;V:;:oI:;;I:::.ge=------,r---------r---,----r--- ,,-- -I 
VOL .. (11 10=-360 ~A 

=~~.:~: IOuT-~·5mA,Vcc:;;<1·15Voc. 'J.'1 I >.~ .. , , 
......... IOUl-1.0mA,Vr.;c--4. 75Voc 0.4 \1.-.. ._1 

lo--3!iO"A, Vcc'4.75Voc 204 i 'DC I LOQICat "'" O"'~ Voll'Qe 

NoI.1; At.oIuI. M6JiflunRMUQ8ifl<llt:4 .. limII. tMlrQnd .o.'hddl~toth.~.n • ., oo;QIl ex:. Mt44C ....... 'IC ... po!I'A:.oII,ka-Is dondl ~"I,"" "''''~;''\I 
the dMIca t.fond •• ~ ~,,~ condlllDM. 

..... t AI ....... .,. ~ .. ~ .. Gnd. untM. al'laowIa.'!*fIed The ....... A Gnd potnI.hoIM ~ be- .... Id to_ OGnd 
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AC Electrical Characteristics (Contioood) 

.... 1: Mh .. IMmronou. Ihlt pu ... up to 8 cloal: piIriOdlMav be 1.I}IJU<w:! h!ot\)r91t'19 intflll1'!R! '-IN;II' ~11IM.1t T'l"O()( .... , .... Idu! '''£II'OI'NfI~ pI'()('., Tho. 

... ,~ .lnlWMlly "chMl, .. FlguTe.,.m ledbn 2.0 . 

.... ,: TfteCS 1r1d ......... 'otncMl "'WRatQba~ .. d"arerOl.UflWlO 'Idllll*Kl"'on I"-Wit puIMwClII1. An IIQIIrarfy\IIICIQ ~ •• ft\M4lh WoIIhc>tI 
UVt c~fJII\. in '.I «t8EIt ~ and !he lItart d c«!VotI'sbn Is Initiated by 1M ~,_"", lu h;gfl t~anaiUrJ(1 ~.1 t~'J ~ p'.Jls'i {ii~ tb'l!~:'; 'Ji='.r .. r:'~l 
..... 1: Hone 01 In.. "lOt ,.qoirM • UfO .... ( ... 1KIOn 2.6.1). 1b obtah zatotode If othGfanalOg .'PIJI: '«)leg_ •• sectlon 26 dlnd F1pvI'e 7 

... ~ The VJte,t2 PI" II In. r:wIIw DOtnt tI. IwCHtlIIi.or dMdw ronnN'''' Tmm Vcc 10 ~ound I" all v .... ,,"'. ~/I"'. I./YCIflID1 lV,r:tltll)} A.~J)8n, 
AOC0805,'" In U .. .-ocoecMLCJ, .MtI .... o, IIlyplCaltr 111U~ In .. Y"'lOn, dlheAor..o104 exc..pl"eAOCOlO4LCJ, Qd(.h , .... kJr 1& ~pqIfy 22 ~t 
..... to: Hutrwn bod)' model 100 pF d..mllpd IhtOlIgh a 1.~ leU ,.,11101' 
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TRI-8TATE Test Circuits and Waveforms 
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Timing Diagrams (All 'ming II ma •• ur.d from Ihe 50% vollago point.) (Coolifluod) 
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Typical Applications 
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Typical Applications (Con'nuad) 
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Typical Applications (Conlnued) 

OIrKUy Converting. Low-Leval Signal 
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· I Applications TYPIC8 
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Typical Applications (Con*nuod) 
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Typical Applications (Continued) 

Handling ±1OY Analog Input. 
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Typical Applications (Cooinued) 
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Typical Applications (C""'--'I 
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Typical Applications (Continued) 

s.Oerade Log_r1thmlc AID Convert.r 
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t!JNational Semiconductor 

LM741 
Operational Amplifier 

General Description 
1 Pwt L M7-41 senes are general pUrpOl'i8 OpeUdl'1ll;tf dn1pllrl .. 
ors which feature Improved perfonnance over Iftdulilrv 5tan­
ciardi like the lM 709. TheV are direct, plug-m replacements 
{Of Mle 70SC.lM201, MC1-t3ti ... ld 7481Q 1110,,1 diJiJilLlEIUUlIb. 

T'l8 dOip6lhrs offer m.my fualul8¥ wtllro m .. klt IhUir tlppil(.;do 

(;00 noarl, roo!proo(; over1oad psotcclion on tho input and 
output, no hitch-up when the common mode rsngfl is flX" 

Cft8ded. 8fi well $ 'reedom from o6ollatlOnl'i. 

Schematic Diagram 

Tne lMi41Cllhfli-.lt. eHO f(lenllc.dl 10 Inu LM/41/LM, .. I~ 
nJ(cept thai the l..,,741[,/1 M741F tl.hr. 111(;;( (IOriG!.!;.J,, 
~u~,.I"I~"'" ')V.' '0 '~·i. ") I ,r~""" I"",~" -11,1'" .-\,.~,. ".1- I' 

oI·-5S·C 10 + 12S·C. 

------------ . 

r-.-----------~----~------------~--------~' ~ 

__ 5 
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1"0 
I~ 
,~ 
,~ 

It.­
I;:, 
1-0 
I-
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C 1 9gg ~ s.rY\IOOI'duclor CorporROn 0500914 \ 
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--_._-------------_._--------_.- . -------_ .. --------_._----------_._--_. 

Absolute Maximum Ratings INDle 1) 

If Military/Aero.pace .paclfled devlc •• are required. plaue contact the National Semiconductor aalea O"lcrl 
Dlatrfbutona fur Byallability and ..,ectfk:ation •. 
(Note 5) 

LM741A LM7411: LM741 lM741C 
Supply- Voltag6 ±nv t?2'V ;t-2?V t· .... d 

Powet' OiHlpallon (Note 2) 500 mW 500mW 500 mW 500 mW 
(')Il'Jerentia' Input VoItaqe +:mv t~ov :+ "DV ':<('1": 
Inpul Volley. (Note 3) ±15Y ±1!5V ±15V ±15V 
Output Short CirclIit Duration ("..onhnUOlII;t (':nntlnHOUF Cr.nllnll(1u"<: (:r"'n"rlll-.I'< 
Operabng Temperalure Range -5S'C 10 +12S'C O'C tn .. nrc -5S'C lu 112~'C O'C to I 'O'C 
Storage Temperature Range -65'C to + 15C'C -65'C to" 150'C -6S'C to ·~'50·C . 6S'C b • ,~~~. 
Jooction Temparature 150'C 100'C 150'C 100'C 
Soldering Information 

N.f'ACkago (10 second.) 260'C 260'C 250'C 2fiO'C 
J- or H·P,"",- (10 .. ~) 300"C 
M-Package 

300"C 300"C 101'~ 

Vapor Phase (60 seconds 1 21S"C 215'C 215'C -'1:'l"(' 
In,,"rod (15 .. coodo) 215'C 215"C 21~"C 215'C 

See AN..cSO "Surface Mount:ng Methods and Th9lf Elect on ProCluct Reliability· for other rnelrtods of SOldering 
surface mount deVlt:.,.. 

eso Tolorance (Nole 7) 400V 400V 400V 400V 

Electrical Characteristics (Nul. 4) 

CondlUon. 
._--_._ .. _-- ---,--

LM741A1l.M7.1E 

__ . __ ~ .,, _________ +-_"-_=:--______ ~~ __ ~y~ __ M .... _ MI~_ 

Input 01_ Voltage T. = 2!j'C 

R.< 10kn 

Rs:S SOQ 

TAJ"CN::S TAo:::; TAWAX 

Rs S 500 

0.8 3.0 

4.0 

LM741 

Typ 
---

1.0 

. - .- -
LM7.1C 

M .. _Mln_ Typ M .. _. ---- _. 

5.0 1.0 6.0 

UnOl 

mY 

"'v 

mV 

': 

• 

__ --------~~-------+~R~.~~-1~O~k~n=-----------~--_1----+_~'5~~---t--·--t~E~."~'"1r---1----t-.~.~.- ~.~"~:(:I 
AV8Isge Input Offset 

-~:..;.,:::: .. :!gOff~e~D:..~~J:..IV-"'-,,-.-g-e----I-:T::.--,,.-:2::-5:;-"C-=-. Y:C-.-:.--::±-:lU::y::--f--t-,-u- ---J--.- ._.- --;15 --- --- ~i15 ~.--.- -,~,-I 
~A~~~u~~~me~m~H~~~~ ____ ~----~----------~--_1~~~~_+--~~~~~~~~~~~t_~--1 
Input Of681Current ~~_._._~~~ ______ . ______ ,, _________ 3.0 .3_o__ 20 200 20 200 nA 

______ =.--,-__ +T;.:."' .. NST.ST .... x __________ !!!_ ~~_ .fl:~_~I-_I-_+-ll)()l nA.I 
Average Input Offsel 0.5 nA""~ I 

.:C::UIT:.:::enI~Dr::::':"'::"' _______ -1f-:: __ -:::::-=-- ----.-- ."- ---.. 30 Hr'-- -- -fio' ~ii" ----- '!oo" "X) I .. , 1 
Inpul8, .. Cur"," ~T.~._·~2::5:..·~C _____ -.+----f---it-- ~ __ I 
__________ -+~T:-'."' .. "N':'::'-::T~.,,<':_T_=:.MA~'==_;__il_~-t _-l..:.0~.2'_1.::0+ _+-_-+_'_,_5+-:-::- ~ __ ~:~_ . __ ,~~ 

- "~y +~y ,n"o r', 70 ('., 1('1 ,,~\ I 
T A • '5 " s - - ,u ~:... --"..::.. --- 1-._ f---.--f--- f---'-'- - .. I ,;; I 

Input Voltage Raoga 

T"'MlN~TA:;T,loi""''''' 0.') 

Vs = ±2CV 1 1 

~;~:.:~-N2~:::.·T~CA->-=T-A .... -_-_"'-_:.--_-_t-L __ -_____ ::.~~-:'-:_c::.:'!~ ~-i-j-~::- -~-~! ±.:.:'. -- :-.:-1 
I 

I 
I 
I 

I L.. _______ -:--__________ " 
..... nmonaI,tI:)tn 

1 

I 
I 
1 

I 

I 
I 
1 

I 
I 
I 

I 
1 

I 

I 
I 



I 

--------~- -. ---- ---------------------'--- _.- --_. -- -- .. -_. - .... -
~--.. --. 

Absolute Maximum Ratings (Nol. 1) 

II Mlltary/Aerospace apect.ed device. ore required, 
Dtatrtbutore fur Bv.llabIIlty and apeclflc.Uo" •. 

plea •• contact U •• NaUonal Semlcunductor S.I •• Oftlcr./ 

(Nol.6) 

LM741A LM741E lM741 lM741C 
S,lpply VoItaQe tnv tnv ~")?V t1HV 
Power Ot8~pa"on (Note 2) 500 mW 500mW 500 mW 500 rnW I OIft'81ential Input VoItaqe +30V t30V ~:mv .~~lV 

Input Vollage (N'" 3) t15V ±1SV :t'~V t1..,V I OIJtput Short CirCUit Durnllon (",.(1ntlnuour;; r.OIlllmt()111i r.nrttlnlm,l~ (:{ lit It. I') " 

Operating Temperature Range -5S'C 10 +12S'C O'C 10 -t70'C -SS'C to i 12S'C O'C te -7~J'C I 
Storage TemperatJre Range -6ST 10 .150·C '65'(': to" '50'C 6'5'(':lu "50"C -65'~: tr, .1'i()":-: I 
Junction Temperature lSa-c l00'C 150'C '{JIl"(, I SoIdenng ,"form.bon I N-P.ckage (10 secondo) 260'C 260'C 260'C 260'C I J. '" H.P",,",- {IO Oft""""') :~on'(; :iIJ(J'(': :HlO'r, :lO')'C 

U.package I 
Vapor Phase (50 seconds) 21S'C 215'C 215'C ;'''~-C I 
In,,"red (15 lecondl) 215"C 215'C 215'(; 7H5"C: 

I See AN-450 ""Surface Mountng Mulhods IJOd '(hltlr Etfet:t on Product UehttblhtyW for o4her method ... of ItOkhtflllQ 
surface mount deVices, 

ESO loilltfance eNoCe 7) 400V .OOV 400V 400V 

Electrical Characteristics (Nul. ,1) 
----- ----------- ----.------- r---- ----- r - - .. 

P .... met.r CondIUonll LM141.1M.M741E ~41_ LM741C UnUIl I --
--- -_. --- ~ -

Inpul Offset Voltage T~ * 25'C 

R5~ 10kfl 

RsS 50(} 

T ... MlN:s T .... --s: T .... MAX 
Rs S 50Cl 

RI\:::> 10k{} 

Average Input Offset 

Vofl4ge Oroll 

1""", Of681 Voflage T ... ;. 2S'C. Va;' ±20V 

Adjustment Range 

Input Ofset Current T .. :25"C 

T ...... NSTASTA ..... X 

Averaqe Input Offset 

CUlTenf Drift 

Inp..t 8uw Current T .. - 2S'C 

T ..... N:ST .. STAMll-v 

Input Rp.si~aru:e 1 A " 25'C, V~ = ±?OV 

1"""",::!; 1 ... ~ T ,,1oM. .... 

Vtj, ;& =20V 
Input Voltage Range TA = 25'C 

TAMIN ~ 'fA::' lAMAIt --. -

Min fyp M .. Min Typ Mu Min Typ M .. I 

1.0 5.0 2.0 6.0 rnV I 
0.8 3.0 

f- mV I ._._--

4.0 .,.V 

6.C 7.5 :;-.\' 

15 ~vrc. 

~---

±10 "5 <15 nlV 

I 3.0 30 20 200 20 200 nA 

-~-
---f--- -'-- --- ---

70 --+~ 500 ~ nA , --- --'--- -- --
0_5 nAr(: 

----- --h:; --+-- f--- ~no I I 
, ~("! ~n ~r'l ~o n~ I -, -f. 0210 ' S i,'A--' 1"'1 V"! I.'! i 

-I 
~~ --

". 
I 

----- - - - -':'-2-
r- --t I 

: ~.::. I -- --

~c~"'- -,.--

1 ·.i 1- "J ___ 1 ___ 1---1. ___ L , 
---- --

I 
I 
I 

I 

.1 
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Electrical Characteristics (Nole 41 ICunl,,,,wdl 

""'e2: 10(>1' oper.Jf\Ol'l 31 Qlwalad lEImPWiN'. !tIe_ tI.,.;.c;QII fl"IU. 1M'!. ,jllfalFtfi na!lllld .)" Ihft' ... ai h't ... !ila"r~ IIld T, mlh (I""",' 1J!l<l"" '''tJIIoIu!ft ...... HI" .",- .. " 

"'9.111-1,A""{tI"PLV 

Note 1: For aIPP.1y vdtagat IM8 lhan 115'11, 1ha ab50lule mPll'nUm Input YCIt~ •• equal 10 the 'iJPPIY '-Oleg. 

I\l0l.4: un..,. oW!8NIII" apat1ftel:l, ... 'pecl'lalbOn, 3ppIV rot Vs.· ilth', -i»'C:... T",:..; 4>l;!t,C (lM/41IlMI41AI, Fa 816 LM/41CI1..MI41E. IIIIt\11:f ~.-tl,n, o. 
'10'0.,<1 l'" Ifll"<>fI 1t'I 'fr. < T ... #"m'r: 
Note 6: Cat"ulIIed vllue "om BW (""'%1 • 03!YRI_lIma(UI' 

Hotel: For MIlt"., soecmc.1onI1Ite RETS741X for \..M7 .. ' and RETS741,1V( fot LM'41A, 

Not. r: Hunwtl bOdY mode~ 1.Sldlln. __ WIll'! 100 pf 

Connection Diagram 

Metal C.n Package 

HC 

Note': L.M141H " ava'.ilDI9 per JM36S1/l110101 

Order Humber LM7.1H, LM741H1883 (Nole 8), 
LM141AHIB83 or LM741CH 

Seo NS Package Numbor HCBC 

O .... aI-ln-l.Jne or S.O. Package 

orrs(T NULL He 

IMY[lnNG IHf'U1 v' 

1iOIHNEI<"" oomn ..... , 
,- orHrt NUl~ 

Order Numb.r LM741J, LM741J1883, 
LM741CM, LM741CN or L:lA741 ION 

SBC NS rackage NUmb". JOSA, MDSA ur NOSI:. 

L----______________________ ___ 

VIIW'IW I"vtlQllal.Wffi 

CeramiC' OuRI-ln .... \1\n P"ck"ue 

~ot.9: also "~.".bI"~! JM)!i61iJ/lr.,C;-, 

fojo,el.:1: .. ISO <I~aulJI,j I)'l' jWo, .... ~L> ,.11 ,~ 

UrO.' Number LM J41J·1411:J1;SJ (NO'V Li), 

LM741AJ-1""83J (f.'ele :G) 

.c. 
.Ofr~[T ~Ul.l 

~1"IptIT 

.'NPUT 

See NS Pa>:!<,aQe NtlfTIber J14A 

C.rafTUc ".atpaK 

Order NII'"h .. , I M''''1W'fU~~ 
See NS Pac:keQtI NlJmber W10A 



Physical Dimensions 'nche. (mil,,".'.,.) uol •• , olho"., •• ooIed 

; 
IIU-'.l~ 

la;:I-J.~) 
ml 

,."till Com Pllck.-.on (HI 

_.I"'~II 

Orde, Numbe, Lr.l7.c.1H, LM741HI8B3. LM741AH/883, LM741CH or LM1411::H 
NS Package Number HOeC 

-j- ---~-. 
I I 

o 12.) \I.J 10 .. ", 
o ,}' ~.&.>!< 

, I 
\'--r-~-.-,.,.'-'-.,.J ~L L 

Cer.mlc Du.l-In~ln. Package (J) 
Ord.r Number LM741c.. or LM741J1883 

NS Packag. Number JOilA 

L-_~ ___ - _____ ---~ __ ~~_ -----~---

" ... un " 



,-----------------
Physical Dimensions Inches (mlillmetors) unltls" nthHl"NtE'B notart (~onhnUfld) 

,.." 
t~6.lS\­

.AD 

1.1" I 

~---- n'mJ-----~___*1 .. , 
I 

D..l.)"IHUlti 

;~!U 71n 

L-,-;-,...,-;n.-rr.T-r;rr;T'T:'1~ _J 

Ceramic OUal~n"'-lne Packago (J) 
Order Number LM741.J·141883 or lM7.1AJ-1.tJ883 

HS ",.ckagil Humber .l1,,", 

I.W-I.IM 
(1,"-1.7'D! 

Small Outll",~ Pllcl<.lIgr 'PI'I' 
Ord.r Number LM741CM 

NS Package Number M08A 

un~ 

ii.Oiii 
"~l 1U1O-'I6D 

• tI..," .. 1.V41 
I 

L~ ______________________ ~ _________________ ~ 



Physical Dimensions mches (millimeten;) unlelii5 otherwise noted (Continued) 

.... -GlII 
~ 

~_~IU-
111111 .. ,"_-_ •• 

"'10_ I 

Oual-tn-Ll"e PIIC;""". (NI 
Order Number LM741CN or LM741EN 

NS PHt:iHIYU h".,nuer hluai: 

~ ~., I q /lofI 

.Oiij •• -.i" ... 
,.. • ., IIIlft.f 

IlM!o_' • 
)<11i.1111 

I 
I 

L ____ ----,---------;::,:-:;::;:;;-;·~ 
WW'II_naOO/"'l.11 ;-")'" 
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cu 
E 
0-
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<C -C\'I 
l: 
o 
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Q) 
Q. 
o 

Physical Dimensions InGhat. (mli!IfTIUlellt) uulet's l'th8lWI~A nntud (ConhnUflll) 

ooa.C)] 
O.O~5 

0.01!! 
0.0215 

lYP 

0.00& 
0.004 

lYP 

LIFE SUPPORT POLICY 

nO'r"O "A'Xl G.n~o.t O.OO~ . 

'" 
-O.OCl,) WIN np 

1°1 .~ __ 

0.]"0 
0.230 

r--·~--t 
00.270 IUJ{ 

CLAst 

.!-'til -I IDr,., 

1 

II 1700 
O.2~O 

.-1 
o.o'!! W.u: 
TVP 

10~L.ad C.rlllmic Flat.pak (WI 
Order "umoer 1.. ... '.1w/e8l 
NS Packago Number W1DA 

Jt, 
O.OCJ 

OETAll J. 

1'IDJ. (1It'I f) 

PliA...·.ICAAN 
UniYe.-dtaa "~'" ... l Wicl,a Mandala 

IlJRA.8AYA 

NATIONAL'S PRODUCTS ARE NOT At!rHORIZED FOR USE AS CRITICAL COMPONEN'"S IN liFE st.lPP()R­
DEVICES OR SYSTEMS W'THOUT THE EXPRESS WRITTEN IIPPROVAL Cf' TI-E PRESIDENT Cf' NATIONAL 
SEMICCW'IDl!<.-iOR CORPORATION. As .... ed '.".'" 

Life SUJlPOf1: devices 01 systems are devices Of 
sY"\ems ..m:t>. (a) are intanded for surgicnl in"4'looI 
onto the body, or (b) SLIPI'<ri or sustain lifa, and 
",hose failUfa to parform when propa~y used in 
accordarca with ilstructions for use pro1mjad '-I the 
lah8Jing, can be reasooaliy axpected t;) resutt in a 
'19_ injury 10 ltiO US"' 

Nitttonllll IItmkoncM::tor 
eo ........ -":".' HO:r;:::: ,~~ 
F .. ",'\((I,rH- "018 
1.:_IOUWU'U...-.f.C,1rI 

w.tIC'II1. IItn!k;v" ..... \.-tot 

<..--
Fa><- .... ~ \01 1 lD-s}O $~ 86 

::r ... : ~.:.<::~~.,.,;..~ ..... ~_~ 
r ... ~ te~ .4~ ,I'll, IIf.1:.-. ~ Il"o 
b~ I., .... u I.U! 1 II.H~.!J IIS~' 
~'l!IfUir; T .. I .4,_ r!)11 "I)~.'; '(j '\<I 

2 A criticat c:ompone..... is any compcneot ni A: hf~ 
SliWort devicfl C'Ir syStam tMloS8 f&lu(& ti') pArbrm 
can be r8850nably e.w.p8Cted to cause the 1ailure at 
the life support deyi'..e Of systElll, or to aHect it~ 

safeti or effectl· .. al"I€65. 

WIIU\;lrlIli ,.~ ...... ~ .. _ 

..... '..:.eu.~, 
~s..-.ae Group 
~ .. ~ ~!'i':. : : ~S:: 
'"_ .,·""rM.&&tI 
"-,,,,,,,I .... 1<.!."""'-':\' .... L'Ll 

"Ibn"" ~ ...... ?"'''''L-.... 

J....,ltd. 
l.t ,"-).!ltO"..~~· 
~fJ. !! ).~_.' _~ 

f_=-=:-_-______ . ___________ ~ __ ~~~~ __ Te! • .a (till tJO-:t.\.4 ltee· 

_""..,..·,*·NIU ..... ·'·.::OO-I~ ~ .. ' "\~f·,.;~ '/~"'_'_ <,,'_1.,,-, , ....... ~. -, "" j '''''~, ... ' '.' I' ' .• ~. M,',,, ',. 1""" 
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