LAMPIRAN - LAMPIRAN

LAMPIRAN A : PROGRAM

LAMPIRAN B : DATA HASIL PERCOBAAN

LAMPIRAN C : LEMBAR DATA PERCOBAAN




LAMPIRAN A : PROGRAM




program kecepatan_motor DC;
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Uses CRT,DOS,GRAPH:
const :
110 = $4400;
EscKey = $1B; { konstanta nilai keyboard }
EnterKey = $0D;
UpKey = $4800;
DownKey = $5000;
LeftKey = $4B00;
RightKey = $4D00;
totalmem =4100;
maxscr =10,
BackSpaceKey = $08;
jum_menu_utama = 5;
maxorde =8; _
data_menu_utama ; array|1..jum_menu utama} of STRING
=('1. DATA MASUKAN '

)

2. SETUP !

3. RUN :

4. KARAKTERISTIK ',
's. EXIT ",

data_menu  : amray[1..jum_menu_utama-1] of string
= ( DATAMASUKAN ' SETUP '} RUN ""KARAKTERISTIK'Y:

7

VAR
V_outs,i,pilih_laraa,pilih_baru,pilihan : byte;
ch,DAC : word;
toprint, esc, okay, positif, MODEboolean;
Strin: STRING; ' '
masuk ;word;




tanda : array[1..2] of siring;
datpilsetup : array[1..2] of word,
dat : array[0..15] of word;
RPM,RPM_In,beban ;Integer;

{S$I scr.pas}
{31 exec.pas}
{31 grafik.pas}

PROCEDURE In_Data(x:byte);
BEGIN
case x of
1 :In_RPM;
2 :In Beban;
end;
-refresh;refresh;
END;

PROCEDURE setup(x:byte);
" BEGIN
¢case x of
1 begin
Test Alatiend;
2 begin
alamat;refresh;end;
end;
refresh;
END;

PROCEDURE sub_menu2(pilihan : byte);
CONST
jum_sub_menu = 2;
- data_sub_menn?2: array[1.jum _sub_menu] of string
= (1. TEST ALAT *,
2. ALAMAT PPL %;
data_sub_menul: array{l..jum_sub_menu] of string
= (1. DATARPM ',
2. DATA BEBAN ");



VAR
_i,_pikh lama, pilih_baru, pilihan : byte;

BEGIN
my_window(data_menufpilihan],40,13,60,17, BLUE, WHITE, true);
highlight1;
if pilihan = 1 then begin
gotoxy(2,1);write(data_sub_menul[1]);
normall;
gotoxy(2,2);write(data_sub_menul[2]);end
else begin
gotoxy(2,1);write(data_sub_menu2{17]),
normall;
gotoxy(2,2);write(data_sub_menu2[2]);end;

repeat
_pilih_lama:=1,
_pilih_baru:=1,
REPEAT
chi=getkey;

CASE ch OF
ord('1):
BEGIN
_pilih_barur=1,
- _pilihan :=1;
END;
ord('2") :
BEGIN
_pilih_baru=2;
_pilihan :=2;
END;
upkey :
BEGIN
IF¥ _pilih_lama=1 THEN pilih_baru:=jum_sub_menu
ELSE pilih_baru:= pilih_lama-1;
END;
downkey :
BEGIN _
IF pilih lama=jum_sub_menu THEN pilih baru:=1



ELSE _pilih_baru:= pilih lama+1,
END;
enterkey :
BEGIN
_pilih_baru:=_ pilih lama;
_pilihan:= pilih Jama;
END;
~esckey : begin refresh; EXIT end;
ELSE beep;
END;

normall;gotoxy(2, pilih lama);
if pilihan = 1 then write(data_sub_menul[ pilih _lama])
else write(data_sub_menu2[ pilih_lama]);

highlight1;gotoxy(2, pilih baru),
if pilihan = 1 then write(data_sub_menul] pilih_baru])
clse write(data_sub_menu2[_pilih_barul);
_pilih_lama:= pilih_bary;
UNTIL (ch=enterkey) OR (ch in [ord('1",ord("2]);
my_window(data_menu[pilihan},40,13,70,17 lightgray, black, true);
revertl;gotoxy(2, pilih baru);
if pilihan = 1 then write{data_sub_menul| pilih_baru])
else write(data_sub_menu2{ pilih_baru});
for =1 to 2 do begin
ifi<>_pitih_baru then begin
gotoxy(2;i);revert; :
if pilihan = 1 then write(data_sub_menul[i})
else write(data_sub_menu2[i}); end;end;
if pilihan = 1 then In_Data{ PILIHAN)
else setup( PILIHAN),
UNTIL FALSE,

END;

BEGIN
scrntim:=0;
cursmode(hidden);
clean;show;mode:=true;
datpilsetup[1]:=0;datpilsetup{2]:=3$300;
initppi; |
beban:=0;



repeat ch:=getkey until ch=enterkey;

refresh;

mess1(' FMIPA/FISIKA ");

my_window(' KONTROL MOTOR DC ',25,8,47,16,lightgray, black, true);

REPEAT
highlight; o ]
~ gotoxy(2,2);write(data_menu_utamaf1]);
normal;
FOR i:=2 TO jum_menu utama DO
BEGIN
gotoxy(2,1+1);write(data_menu_utamal[i])
END;
pilih_lama:=1;
pilth_baru:=1;
REPEAT
message(’ Pilih dengan Normer, “+chr(24)+, *+chr(25)+, atau Esc dan tekan
Enter',white+red*16);
ch:=getkey,
CASE ch OF
ord('1") :
BEGIN
pilih_baru:=1;
pilihan :=1;
END;
ord('2') :
BEGIN
pilih_baru:=2;
pilihan :=2;
END;
ord("3") :
BEGIN
pilih_baru:=3;
pilihan :=3;
END;
ord('4") :
BEGIN
pilih_baru:=4;
pilihan :=4;
END;



upkey :
BEGIN
IF pilih_lama=1 THEN pilih_baru:=jum_menu_utama
ELSE pilih_baru:=pilih_lama-1;
END;
downkey :
IF pilih_lama=jum_menu_utama THEN pilih_baru:=1
ELSE pilih_baru;=pitih_lama-+1;
END;
enterkey :
BEGIN
pilih_baru:=pilih_lama;
pilihan:=pilih_lama;
END; '
esckey,ord(’5%) :

BEGIN

message('’Anda yakin [Y/T] ?',white+red*16);
repeat ch:= getkey;
if not (ch IN [esckey, ord("Y"), 0rd('y"),ord("T"),0rd('t)]) then beep;
until ch IN [esckey,ord("Y"),erd('y"),ord('T"), ord('t")];
IF ¢hin {ord("Y"),ord('y")] THEN
BEGIN

cursmode(big);

“window(1,1,80,25);

textcolor(7);

textbackground(BLACK);

clrser,;

halt;

END;

ELSE beep;
END;
normal;gotoxy(2, pilih_lama-+1);write(data_menu_utama(pilih_lama);
highlight;gotoxy(2,pilih_baru+1);write(data_menu_utama[pilih_baru]);
pilih_lama:=pilih baruy;

UNTIL (ch=enterkey) OR (ch in Tord('1"),0rd('2"), 0rd('3"),0rd("4")]);



revertl;gotoxy(2,pilih_baru+1);write(data_menu_utama(pilih_baru});

FOR =1 TO jum_menu_utama DO
BEGIN
IF | < pilih baru THEN
BEGIN
gotoxy(2,i+1);revert;write(data_menu_utamafi})
END
END;

IF pilihan=jum_menu_utama THEN
begin
message(’Anda yakin {Y/T] ?',white+red*16);
repeat chi= getkey,
if not (ch IN [ord('Y"),ord('y"),0rd('T"),ord('t)]) then beep;
until ch IN [ord("Y"),ord("y"), ord("T"),0rd(""];
IF ch in [ord("Y"),0rd(y')] THEN begin
cursmode(big);
window(1,1,80,25);
textcolor(7);
- textbackground(BLACK);
clrser;
halt;
end;
endk;
if (pilihan = 1)OR(pilihan = 2) then sub_menu2(pilihan);
if pilihan = 3 then run;
if pilihan = 4 then motor char;

UNTIL FALSE;
END.



TYPE
string30 = STRING[30];

pixel = RECORD
' kar ;: CHAR;
air : BYTE;
- END;
bufscreen = ARRAY]1..27,1..80] OF pixel;
buffer = ARRAY]1..4100 div 2] OF WORD;

Ptrbuffer = “buffer;
Cursor = = (norm,big, hidden); .
cutstype = RECORD
xcurs,yours, firstcurs, lastscurs ‘BYTE;
END;
scrtype = RECORD
ptrser :ptrbuffer;
cursree curstype;
- actatr  BYTE;
SerMin,
ScrMax :WORD;
END;
VAR
ScrNum  BYTE;
SerDat  :ARRAYJ0..9] OF sertype;
Screen  bufscreen ABSQLUTE $B800 : 0;
regs REGISTERS;

PROCEDURE message(mess:STRING;color:BYTE),
BEGIN
FOR i:=1 TO LENGTH(mess) DO
BEGIN '
MEM[$b800:3840+2*(i-1)}:=ORD(mess[i});
MEM[$b800:3840+2*(i-1)+1]:=color;
END;

FOR i:=LENGTH(mess) TO 79 DO
BEGIN
MEMJ$b800:3840-+2*{]:==ORD(' ");
MEM] $b800:3840-+2*i+1}:=color
END;
END;



PROCEDURE mess1(mess:string);

BEGIN
gotoxy(80-length(mess), 1 );textbackground(blue);
textcolof{white-+blink);write(mess);

END;

PROCEDURE savescr(x1,y1,x2,y2 BYTE; VAR ScrPtr:ptrbuffer);
VAR

Lj,index segimen, ofset: WORD,

BEGIN

IF LASTMODE =MONO THEN segriien:=$B000 ELSE segmen :=$B800;
ScrPtr{1] =SWAP (y1) + x1;

ScrPtr[2] =SWAP (y2) + x2;

index:=3;

FOR 1= y1 TO y2+1 DO
BEGIN
ofset :=(1~1)*160+2*(x1-1);
FOR j:=x1 TO x2+2 DO
BEGIN
ScrPtr{index}:=MEMW[segmen:ofset];
INC(index);INC(ofset,2);
END;
END;
END;

PROCEDURE retser(VAR ScrPte:ptehuffer);
VAR o o
i,j,index segmen, ofset, x1,y1,x2,y2 :WORD;

BLEGIN
IF LASTMODE = MONO THEN segmen :=$B000 ELSE segmen :=$B300;
x1 =10 (SerPte {11);
v1 = HI (SerPie{11);
x2 = LO (ScrPte2]);
y2 == HI (ScrPte{2]);
index:=3;
FOR i=yl TOy2+1 DO
BEGIN
ofset:=(1-1) * 160 + 2 * (x1-1);



FORj:=x1 TO x2+2 DO
BEGIN
MEMW/segmen:ofset} := ScrPtr{index];
INC(index);INC(ofset,2);
END;
END;
END;

PROCEDURE Cursize(firsteurs, lastscurs :BYTE);
VAR regs:registers;

BEGIN
regs. AH :=1;
regs.CH =firstcurs;
regs.CL :=lastscurs;

INTR {($10,regs);
END;
PROCEDURE Cursmode(mode :Cursor);
CONST
CData :ARRAY[BOOLEAN, Cursor] OF
RECORD
first,lasts :BYTE -
END
=(((first: 6; lasts: 7), {normal,color 80x25}
(first: 1; lasts: 7), { besar,color 80x25}
(first:17; lasts:16)), { sembunyi,color 80x25}%
((first:12; lasts:13), { normal, MONO }
(first: 0; lasts:13), { besar, MONO }
(frst:32; lasts:32)));{ sembunyi, MONQO }
VAR

videomono :BOOLEAN;
firstours,lastscurs :BYTE;

BEGIN
videomono:=(LASTMODE=MONOY);
firstours:=CDatafvideomono, mode]. first;
lastscurs:=CData[videomono,modg].lasts;
Cursize(firstours, lastscurs);

END;



PROCEDURE Cursinf(VAR CData :curstype);
CONST halaman =0;
VAR

regs:REGISTERS;

BEGIN
regs. AH =3;
regs.BH = halaman;
INTR(S10,regs),
- WITH CData DO
BEGIN
~firsteurs :=regs.CH;
lastscurs:=regs.CL;
xeurs =WHEREx;
yeurs =WHEREy;
END;
END;

PROCEDURE CLEAN;
VAR 1:integer;

BEGIN
window(1,1,80,25);
textattr:=7,
clrscr;
for 1:=0 to ((2*80*25)-1) do
ifimod 2 = 0 then
mem[3$b800:i}:=177
END; :

PROCEDURE Beep;
{ Produces a low beep on the speaker }

BEGIN
SOUND(500);
DELAY(70);
NOSOUND;

END; { Beep }



PROCEDURE revertt;

BEGIN
TEXTBACKGROUND(lighigray);
TEXTCOLOR(darkgray);

END;

PROCEDURE revert];
BEGIN

texteolor(white);textbackgronnd(darkgray);
END;V o

PROCEDURE normal;

BEGIN
TEXTBACKGROUND(lightgray);

TEXTCOLOR(black);

END;

PROCEDURE normall;

BEGIN
TEXTBACKGROUND®BLUE);
TEXTCOLOR(WHITE);

END;

PROCEDURE highlight;

BEGIN
TEXTBACKGROUND(green);TEXTCOLOR(BLACK);

END;

PROCEDURE highlight1;
BEGIN

TEXTBACKGROUND(MAGENTA), TEXTCOLOR(WHITE);
END;

FUNCTION GetKey : WORD;

{ ambil nilai keyboard yang ditekan }
- VAR

Ch : CHAR;

BEGIN
ch:=READKEY;




IF Ch = #0 THEN { Extended character }
GetKey := WORD(ord(READKEY)) SHL 8
ELSE
GetKey = ord(Ch); { Normal character }
END; { GetKey }

PROCEDURE READSTR(VAR masuk! : string; var EscPressed : Boolean; maxlength:byte);
{ menginput string dari layar }
VAR

Pos,i,j,n: Byte;

Key: Word;

strhasil : string;

Selesai : Boolean;

salah,masuk:integer;

sum :array[1..6] of integer;

BEGIN
pos=0;
selesai:=false;strhasil:='$",
EscPressed := False:
masuk:=(;
REPEAT
Key = GetKey;
case Key of
Ord(" )..0rd(") :
if CENGTH(strhasil)<=maxlength) AND
(key in [ord(™-", ord(’."),0rd(’'0")..0rd("9"),ord('2’}..ord('f),ord('A")...ord('F ") THEN
begin
Inc(Pos);
strhasil:=strhasi+-Chr(Key);
write(chr(key));
end else beep;
EscKey : begin
Selesat == True;
EscPressed = True;
end;
EnterKey : begin
Selesai ;= True;
EscPressed := Falsc;
end;
BackSpaceKey ;




IF Pos <> 0 THEN
BEGIN
' DELETE(StrHasil, Pos, 1);
'GOTOXY(WHEREX - 1, WHEREY);
WRITE(COPY(StrHasil, Pos, LENGTH(Strhasil) - Pos + 1) + ' ");
GOTOXY(WHEREX - LENGTH(Strhasily + Pos - 2, WHEREYY);
DEC(Pos);
END
END;
UNTIL selesai or escpressed;

masukl:=sirhasil;
END;

PROCEDURE READINT(V AR x : integer; var EscPressed : Boolean; maxlength:byte);
{ menginput string dari layar } '
VAR

Pos,i,j,n: Byle;

Key : Word;

strhasil : string;

Selesai : Boolean;

salah:integer;

BEGIN
pos:=0;
selesat:=false;strhasil:=";
EscPressed := False;
REPEAT
Key = GetKey;
case Key of
Ord(" ..0rd(") :
if (LENGTH(strhasil)<=maxlength) AND (key in [ord(-"),ord('0")..0rd("9")]) THEN
BEGIN
Inc(Pos);
strhasil:=strhasil+Chr(Key);
write(chr(key));
END ELSE beep;
EscKey : BEGIN
Selesai = Truc,
LscPressed := True;
END;




EnterKey : BEGIN
Selesat := True;
EscPressed := False;
END;
BackSpaceKey :
IF Pos <> (¢ THEN
BEGIN
DELETE(StrHasil, Pos, 1);
GOTOXY(WHEREX - 1, WHEREY);
WRITE(COPY(StrHasil, Pos, LENGTH(Strhasil} - Pos + 1) +'");
- GOTOXY(WHEREX - LENGTH(Strhasil) + Pos - 2, WHEREY);
DEC(Pos);
END
END;

IF strhasil=" then selesai:=false

UNTIL Selesai or escpressed;
V AL{strhasil,x, salah);
END;

PROCEDURE frame(UpTitle:STRING;x1,y1,%2,y2:BYTE;back, fore:byte);
CONST
data :ARRAYI0..7] OF CHAR

=(#218,#191,#192,#217 #179,#179,#196,#196);
VAR

i,segmen :WORD;

BEGIN
IF (x1<1) OR (x2>80) OR (y1<1) OR (y2>25) OR ((x2-x1)<1) OR ((y2-y1)<1) THEN
EXIT; .
TEXTBACKGROUND(back);
window(1,1,80,25);textcolor(fore);
gotoxy(x1,y1);write(data]07);
FOR i= x1+1 TO x2-1 DO write (data[6]);
gotoxy(x2,y1);write(data[17);
FOR i=y1+1 TO y2-1 DO
BEGIN
gotoxy(x1,1);write(data[4]);
gotoxy(x2,i);write(data[5]);
END; '
gotoxy(x1,y2);write(data[2]);




FOR i:=x1+1 TO x2-1 DO write(data[7]);
IF (x2=80) AND(y2=25) THEN
BEGIN
I LASTMODE=MONO THEN segmen :=$B000 ELSE segmen =+3B800;
MEM[segmen:3998] := ord{data[3]);
END

ELSE
BEGIN

. otoxy(x2,y2);
write(data[3]);
END;

{membuat UpTitle}

IF LENGTH(UpTitle) >(x2-x1+1) THEN
UpTitle:= COPY(UpTitle,1,x2-x1+1);
gotoxy(x1+(x2-x1+1-LENGTH(UpTitle)) div 2,y1);
write(UpTitle);
window(X1+1,Y1+1,x2,Y2);

END;

PROCEDURE my_window(UpTitle:STRING;x1,y1,x2,y2:BYTE;
back,fore BYTE;shade:ROOLEAN);
BEGIN
IF SerNum>(maxser-1) THEN EXTT;
IF (x1<1) OR (x2>80) OR ((x2-x1)<3) OR ((y2-y1)<3) THEN
BEGIN
WINDOW(x1,y1,x2,y2);
EXIT
END;
WITTI ScrDat{SerNum] DO
BEGIN
IF maxavail >=totalmem THEN NEW(ptrscr)
ELSE
BEGIN
WRITELN('memori tak cukup.’);halt(1);
END;

savesor(x1,y1,%2,y2, ptrsct);
Cursinf{cursrec);




actatt:=TEXTATTR;
SerMin:=WINDMIN;
ScrMax=WINDMAX;
WINDOW(1,1,80,25);
frame(UpTitle,x1,y1,x2,y2,back,fore);
I shade THEN
BEGIN

FOR i:=x1+1 TO x2+2 DO

Screen{y2+1,1].atr:==Screen[y2+1,1].atr shr 4;
- FOR i:=y1+1 TO y2 DO
BEGIN
Screenfi,x2+1].atr:=S8creen(i,x2+1].atr shr 4;
Screen[i,x2+2].atr:=Screen[i x2+2].atr shr 4;

END
END;
WINDOW(x1+1,y1+1,x2-1,¥2-1);
TEXTBACKGROUND(back);
CLRSCR;
END;
INC(ScrNum);

END;

PROCEDURE refresh;
BEGIN

IF SerNum=0 THEN EXIT;

DEC(ScrNum);

WITH ScrDat{SerNum],cursrec DO
BEGIN
retscr(ptrscr); .
WINDOW(LO(ScrMin)+ 1, HI(SetMin)+1,

LO(ScrMax)+1,HI{ScrMax)+1);

TEXTATTR:=actatr;
Cugsize(firstcurs, lasiscurs);
GOTOXY (xcurs,ycurs+1);

- DISPOSE(ptrscr);

END;

END;




FUNCTION reserve{V:byte):byte;

const

real_data : array [1..256] of byte

=(300,501,$02,$03,8$04,305,506,$07,308,$09,50A, 30B, $0C, $0D, $OE, $1F,
$10,511,$12,813,814,815,%16,517,518,519,51A,31B,81C,$1D,$1E, $0F,
$20,$21,$22,$23,%24,$25,$26,527,$28,$29,52A,52B,$2C, $21,$2E, $2F,
$30,5$31,832,833,$34,835,836,$37,338,$39,53A,$3B,$3C, $3D,5$3E, $3F,
$40,841,842,843,844,545,846,547,548,549,84 4, $4B,54C, 84D, $4E, $4F,
$50,851,852,853,854,855,856,5$57,558,559,85A,$5B,$5C,$5D, $5E, §5F,
$60,$61,562,$63,564,563,866,$67,568,569,86 A, $6B,36C,$6D,$6E, $6F,
$70,871,872,873,874,875,576,577,878,379,37A,$7B,37C,$7D,37E,$7F,
$80,581,$82,$83,584,$85,586,887,588,$89,$8 A, $8B, $8C, $8D, $8E, $8F,
$90,891,%92,893,$94,$95,896,$97,598,599,89A, $9B, $9C, $9D, $9E, $9F,
$A0,8A1,8A2,$A3,5A4,8A5,8A6,8A7,5A8,5A9,5AA $AB,SAC,$AD,SAL, $AT,
$B0,5B1,382,5B3,5B4,5B5,386,$B7,3B8,5B9,$BA,$BB,$BC, $BD, $BE, $BF,
$C0,5C1,5C2,5C3,5C4,8C5,8C6,8C7,8C8,5C9,$CA, $CB,$CC,$CD, $CE, SCF,
$D0,5D1,8D2,8D3,5D4,8D5,8D6,8D7,8D8,$D9, DA, SDB, $DC, $DD, $DE, $DF,
$E0,$E1,3E2,SE3,$E4,$E5,5E6,8E7,SE8,$E9,SE A, $EB, $EC,SED, $EE, $EF,
$F0,$F1,8F2,5F3,5F4,5F 5,8F6,8F7,8F8,$F9, $F A, $FB, $FC, $FD, $FE, $FF);

Res_data : array [1..256] of byte

=($00,580,340,5C0,$20,$ A0,$60,$E0,$10,590,550,$D0,$30, $B0, $70, ST,
$08,$88,348,5C8,528,$A8,$68, SE8,$18,598,$58,$D8,538,$B38, $78, $F8,
$04,384,544,5C4,$24, S A4, $64, $T:4, 14,594, $54,SD4, $34, $B4, $74, $F4,

$0C, $8C, $4C,$CC, $2C, $AC, 36C, $EC, $1C,$9C, $5C, $DC, $3C, $BC, §7C, $FC,
$02,$82,$42,5C2,$22,$A2,$62,$E2,$12,$92,$52,$D2,$32,8B2,$72, $F2,
SOA,$8A,54A,5CA, $24,SAA,S6A,SEA,$1A,39A,85A,SDA, $3A,$BA, $7A, SFA,
$06,$86,546,5C6,$26,$ A6, $66,5E6,$16,396,$56,5D6, $36,3B6, $76, 3F6,

$SOF, $8E, $4E, CE, $2E, SAE, $6E, SEE, $1E, $9E, $5E, $DE, $3E, $BE, $ 7, $FE,
$01,$81,541,5C1,%21,5A1,561,SE1,$11,591,851,8D1,531,$B1,$71,8F1,
$09,$89,$49,$C9,329,$A9,$69,SE9,$19,$99,$59,$D9,$39, SB9, $79, $F9,
$05,$85,$45,5C5,$25,8A5,565,8E5,515,395,555,5D5,$35,$B5,$75,$F5,

$0D, $8D),$4D,$CD, 52D, $AD, $6D, SED, $1D, $9D, $5D,$DD, $3D, $BD, $7D, $FD,
$03,$83,843,$C3,323,$A3,$63,5E3,$13,893,$53,3D3,$33,5B83,$73,$F3,
SOB,$8B, 541, $CB, $2B, $AB, $6B, SEB, $1B,59B, $5B, $DB, $3B, $BB, $7B, SFB,
$07,$87,847,8C7,527,$A7,$67,5E7,$17,597,857,8D7,$37,$B7,$77,$57,

SOF, $8F, $4F, SCF, $2F, S AF, $6F, SEF, $1F, $9F, $5F, $DF, $3F, $BF, $ 7F, SFT°);

var linteger;,




BEGIN
for =1 to 256 do
BEGIN
if real_data[l] = V then
begin reserve:=res_data[l];exitend
END
END;

PROCEDURE show;

BEGIN - -
my_window(",20,8,65, 16,BLUE, white, TRUE);
gotoxy(1,2); WRITE( PENGONTROL KECEPATAN MOTOR DC
gotoxy(1,4); WRITE(" NAMA : ERIEKE Y ANTONY "%

gotoxy(L, S, WRITEC  NIM  : T 401 90 0476 %
gotoxy(1,6); WRITE(" JURUSAN : FISIK A %
gotoxy(1,7),WRITE(  FAKULTAS: MIPA oy

END;

)h




VAR
pA,PB,pC,pR : word,

karakter,

sign : char;

Hasil_GraphicP, Hasil_Asli : real;
Saklar,Choice,Naik_OG, Naik_G, DelayQ : Integer;
Hasil_ZCD : byte;

FUNCTION des2bin{des:word) : string; -
VAR temp,i : integer;
hagil,hasil0 ¢ string;
BEGIN
hasil ;="
fori=1to8do
BEGIN
temp = des mod 2,
des := des div 2;
str(temp, hasil0);
hasil = hasil0+hasil;
END;
des2bin := hasil;
END,

FUNCTION des2hex(des:word) : string;
CONST

datalex ='0123456789ABCDET";
VAR temp,i @ integer,

hasil hasilO : string;

BEGIN
“hasil =1
REPEAT

temp = des mod 16
des = des div 16;
hasil® = copy(dataHex, teinp+1,1);
hasil := hasil0-+hasil;
onti! des=0;
desZhey ;= hasil;
END;

PROCEDURE initPPI;
BLEGIN

pA = $300;

Pl = pA+T;

pC = pA+2;

PR = pA+3;




port[pR] = $81; {inttial PP1}
END;

PROCEDURE In_RPM;

BEGIN
esc:=false;
my_window(",33,6,67,9,BLUE, WHITE,FALSE);
gotoxy(2,7),write(' Kecepatan Yang Diinginkan '),
cursmode(big);
gotoxy(30, 7 )readint(RPM, esc, 3);
if ese then exit;

LND;

PROCEDURE In_Beban;

BEGIN
escr=false;
my window(",33,6,58,9, BLUE, WHITE,FALSE);
gotoxy(2,7);write(’ Beban Pada Motor "),
cursmode(big); _
gotoxy(21,7);readint(beban, esc,3);
if esc then exit;

END;

PROCEDURE test_alat;
VAR Pulsa : integer;

Jam,Mnt, Dk, Sdtkl  : word;
PC_new,PC old : byte;

Time . . sreal;
title : string;
BEGIN
message(’ Check Modul ... 1!, white+red* 16+blink);

Port[pA] = reserve($80); {kirim tegangan ke DAC
setengah tegangan maksimum}

My_window(",15,6,60,10,blue,white, true);
gotoxy(1, 1);write(iitle);
Pulsa = 0;PC_olh:=$00;
Settime(0,0,0,0);
REPEAT
PC_new := Port[pCl;
If (PC_new Xor PC_oldy= 1 then
BEGIN '
Inc(Pulsa);PC_old:=PC _new;
END;



Gettime(Jam, Mnt, Dtk, Sdtk1);
Until DTK >= 2;
if pulsa<>0 then
BEGIN

gotoxy(13,3);textcolor(white-+-blink);write(*Alat QK !1');
END;
clse
BEGIN

gotoxy(10,3);textcolor(white+blink);writc(’ Alat Tidak bekerja 11);
END; _
message(’ Check Modul Finished 'Y, white+red*16);
REPEAT until keypressed;refresh;

END;

PROCEDURE alamat;
VAR i :integer;
bacarata : word;
masuk,kode : integer;
baca,masukl :string;
ch : char;
BEGIN
esc:=false;
my_window(",33,6,53,9, BLUE, WHITE,FALSE);
gotoxy(2,7);write(' Alamat PPI : §%;
gotoxy(16,7),writeln{desZhex(datpilsetup[2]));
gotoxy(2,8),write(" Alamat baru: $;
cursmode(big);
gotoxy(16,8);readstr(masukl,esc,3);
if esc then exit;
val(masuk1,masuk,kode);
datpilsetup[2}:=masuk;
initppi;
cursmode(hidden);
END;

PROCEDURE Get_RPM;

VAR Pulsa,j » integer;
Jam,Mnt,Dtk, Sdtk1  : word;
PC _old,PC_new,V_out : byte;
Time : real;

BEGIN
Pulsa := 0
Seltime(0,0,0,0);

REPEAT
PC_new := Port[pC];




PC_new:=PC_new and $01;
PC_old:=PC_old and 301,
If (PC_old Xor PC_new) = 1 then
BEGIN
Inc(Pulsa);
PC_old:=PC_new;
END; {menghitung banyaknya pinggiran turun dan naik}
gettime(Jam, mnt, dtk, sdtk1);
Until sdtk1>50; ) -
RPM_In = round(15*Pulsa);
END;

PROCEDURE run; {start konversi}

VAR Pulsa, X,i,k : integer;
Jam,Mnt,Dtk,Sdtkl : word,
PC_old,PC_new,V_out,

PC_Out : byte,

Time,tegangan : real;

title : string;

Control : boolean;

RPM_bef :arrayf2..4000] of integer;
BEGIN

If RPM = 0 then V_out := $00,
If (RPM >0 and (RPM<= 300) then V_out := $3C;
If (RPM > 300) and (RPM <= 600) then V_out := $48;
If (RPM >600) and (RPM <= 900) then V_out := §51;
if (RPM >900) and (RPM <= 1200) then V_out := $56;
If (RPM >1200) and (RPM <= 1500) then V_out := §5A;
If (RPM >1500) and (RPM <= 1800} then V_out := $62;
If (RPM >1800) and (RPM <= 2100) then V_out := $68;
If (RPM >2100) and (RPM <=2400) then V_out := $6B;
1If (RPM >2400) and (RPM <= 2700) then V_out := §72;
if RPM > 2700 then

BEGIN

message('Kecepatan Melebihi Maximum',red-+white+blink);
exit; ,

END;
X = 30y:=2;ki=0;PC_old:=800;
My _window(",15,1,65,24, blue,white, true);
titte:=' No. KECEPATAN TEGANGAN MOTOR  BEBAN
gotoxy(1,1);write(title);
REPEAT

" Control := true;
V_outs:=reserve(V_out); :
Pori[pA] = V_ouls; {kirim tegangan ke DAC}



Tegangan := (V_out/$100)*10;
nc(j);
get_rpm; {ambil kecepatan motor}
RPM_bef]j]:==RPM_in;
if j>2 then

BEGIN

while (RPM_bef]j-1]-RPM_bef]j]) > 40 do
BEGIN
- port{pCJ:=reserve(V_out);
get rpm;RPM._bef[j]1:=RPM in;
END;
END;

I RPM < (RPM_In-X) then
BEGIN

V_out =V _out-501;

Control := false;
END;
If RPM > (RPM_in+X) then
BEGIN

V_out =V _out+301;

Control = false;

END;
gotoxy(1,j); Write(" ',j-2+(k*20):3,RPM_In:10,tegangan:16:1,Beban:14);
if (j mod 23) = 0 THEN
BEGIN

inc(k);j:=2;clrser;gotoxy(1, 1);write(title);
END;
delay(500);
uniil Control or keypressed;

readin;refresh;
END;



PROCEDURE graph_init;
VAR
grDriver : integer;
grMode : integer;
grEmrCod : integer;

BEGIN
clrser;
grDriver ;= detect;
{gMode :=CGAC1;}
InitGraph(grDriver,grMode,";
arfirrCod = GraphResult; -
if grEurCod <& grOk then
WriteLn('Graphics error:', GraphErrorMsg(grErrCod))
clse
restoreCRTMode;
END;

PROCEDURE layar;

VAR x,y,x1,¥1,x2,¥2,x3,y3:integer,;

BEGIN
X:=gelmaxx,y: =getmaxy;
scteolor(MAGENTA),
settextstyle(defaultfont, horizdir, 1);
outtextxy(x*3 div 8,y div 16,'Motor Characteristic";
gettextstyle(smallfont horizdir, 6);
outlextxy(x*9 div 64,y*3 div 16,) RPM ",
settextstyle(smalifont, horizdir, 6); {tampilan ac}
outtextxy((x*13 div 16)+2,y*25 div 32,"V";
rectangle(x div 8,y div 8,x*7 div 8,y*7 div 8);setcolor(white);
x1:=x*2 div 8;x2:=x*3 div 16;x3:=x*13 div 16;
yl=y*3 div 16;y2:=y*13 div 16;y3:=y*6 div 8;
line(x1,y1,x1,y2); '
line(x2,y3,x3,y3);
settextstyle(smalifont horizdir,4);
outtextxy(x*23 div 128,y*2 div8,' ");
oultextxy(x*23 div 128,y*3 div8,' "
outtextxy(x*15 div 64,y*33 div 64,' '),
outtexixy(x*23 div 128,y*S div8,' );
outtextxy(x*23 div 128,y*6 div 8, )

END;

PROCEDURE mwotor_char; {start konversi}
VAR hasilbaca,ukuran : word,

sam_dat : array [0..450] of word;

status : array [0..450] of boolean;




tandha : array [0..450] of char;
v, %, vl,xL1,x1,x2,x3,v1,¥2,¥2 : integer;
k,k1:byte;
free : pointer;
esc:boolean;
BEGIN
graph_init;
SetGraphMode(GetGraphMode);
layar;k:=$00;1:=0;
yl:=getmaxy;xl:=getmaxx;
x1:=xi*2 div 8;x2:=x1*3 div 16;x3:=x1*13 div 16;
yl=y1¥3 div 16;y2:=yI*13 div 16;y3:=y1*6 div §;
moveto(x1,y3);
setcolor(yellow);
REPEAT
inc(i);
k:=k+8302;
port{pA]:=reserve(k),
get_rpm;
v:=y3-round({RPM in / 2700)*(y3-y1}));
lineto((i*3)+x1,y);
until rpm_in > 2700,
REPEAT until keypressed;
restoreCriMode;
clean;
mess1( FMIPA/TISTIKA D)
my_window(' KONTROL MOTOR DC ',25,8,47,16,lightgray,black, true);
cursmode(hidden);exit;
END;




LAMPIRAN B : DATA HASIL PERCOBAAN




LAMPIRAN DATA TEGANGAN AWAL MOTOR DC

- 0 < kecepatan <= 600 rpm ;;:gang:m awfjl motor DC _q(_la}ah 1,89}10&

- 300 < kecepatan <= 900 rpm tegangan awal motor DC adalah 2,75 volt

- 900 < kecepatan <= 1200 rpm tegangan awal motor DC adalah 2,93 volt
- 1200 <Xkecepatan <= 150C rpm tegangan awal motor DC adalah 3,02 volt
- 1500 < kecepatan <= 1800 rpm tegangan awal motor DC adalah 3,20 voli
- 1800 <kecepatan <= 2100 rpm tegangan awal motor DC adalah 3,41 volt
- 2100 < kecepatan <= 2400 rpm tegangan awal motor DC adalah 3,55 volt

~ 2400 < kecepatan <= 2700 rpm tegangan awal motor DC adalah 3,77 volt




TABEL TEGANGAN KELUARAN D/AC DAN
TEGANGAN MOTOR DC




TABEL TEGANGAN KELUARAN I/AC DAN TEGANGAN MOTOR DC

DATA | TEGANGAN | TEGANGAN DATA | TEGANGAN | TEGANGAN
(H) | KELUARAN | MOTOR DC (H) |KELUARAN | MOTOR DC
‘, D/AC (V) ) DIAC (V) (V)
00 0,00 0,00 20 125 061
ol 0,04 0,00 21 129 0,66

o | o | oo | | = 133 0.70
03 0,12 0,00 23 137 0.73
04 0.16 0,00 24 141 0.76
o5 120 0,00 25 145 0.80
06 0.23 0.00 2% 148 0.84
o7 0.27 0,00 27 152 0,83
03 0,31 0.00 28 1,56 0.87
09 035 0.00 2 1,60 0,91
0A 0,39 0,00 2A 1,64 0,04
OB 0,43 0,00 2B 1,68 0.08
oC 0,47 0,00 2C 172 1.03
oD 0,51 0,00 2D 1.76 1,07
oF 0.55 0.01 2E 1,80 il
0F 0,59 0,02 2F 1,84 116
10 0,63 0,03 30 1,88 1,20
it | 066 0,04 31 191 1.24
12 0,70 0,05 32 1,95 1,28
13 0,74 0,08 33 1,99 1,32
14 0.78 0.12 34 2,03 136
15 0.82 0,15 35 207 141
16 0.86 0.10 36 211 145
17 | 090 0,24 37 215 149
i 0.04 0.28 33 2,19 1,53
19 0,98 0,32 39 2,23 1,57
1A 1.02 0.36 A 2.27 1,61
1B 1,05 0,39 aB 2,30 1,65
1c |- 109 0.4 N 234 1,68
D L3 0,43 e 238 172
IE 117 0,52 3E 242 176
IF 121 057 3F 2,46 180



DATA | TEGANGAN [ TEGANGAN

() | KELURAN | MOTOR DC
B/AC (V) W)
40 2,50 1,84
a1 2,54 1,89
P 258 1,93
3 2,62 1,96
44 2,66 2,00
45 2,70 2,03
s | 273 2,07
17 2,77 211
a8 2,81 2,15
19 2,85 2,18
4A 2,89 224
B | 29 28
4C 2,97 233
4D 3,01 2,37
4E 305 241
4F 3,09 2,44
50 3,13 2,40
51 3,16 2,54
52 3,20 2,58
53 3,24 2,61
54 3,28 2,65
55 332 2,70
56 3,36 275
57 3,40 2,80
I 3,44 2,84
50 3,48 2,39
sA 352 2,93
5B 3,55 2,96
sC 3,59 2,00
5D 3,63 3,02
SE 3,67 3,05
SE 371 3,08

DATA | TEGANGAN | TEGANGAN
(H) |KELUARAN|MOTOR DC
DIAC (V) )
60 3,75 311
61 3,79 314
62 383 317
63 387 320
64 3901 323
65 3.05 326
66 3,08 330
67 .02 333
68 4,06 337
69 4,10 341
6A a1 345
6B 418 348
6C 422 3,52
6D 4,26 3.55
6F 230 3.60
6F 434 3,64
70 438 3,68
7 441 173
7 4.45 377
7 4,49 380
74 153 384
75 4,57 187
76 261 391
77 465 395
78 469 3,99
79 4,73 4,03
A 477 4.07
B | 480 411
7C 484 413
D 4.88 4,19
7E 292 222
7 4,96 426




DATA | TEGANGAN | TEGANGAN

(H) | KELUARAN | MOTORDC
DIAC (V) W
20 5,00 429
81 5,04 4,32
82 5.08 4,36
83 512 4,40
84 5,16 4,44
85 520 448
86 523 4,52
37 527 4,56
88 531 4,60
89 535 4,64
8A 5,39 4,68
8B 5,43 472
8C 5,47 4,76
8D 5,51 4,80
2K 5,55 4,83
8F 5,59 487
90 5,63 491
91 566 4,95
9 5,70 4,99
03 5.4 5,13
94 578 5,16
95 5,82 5,19
96 5,86 523
97 5,90 527
98 5,94 5,31
99 5,98 535
oA 6,02 5,38
9B 6,05 5,41
9C 6,09 5,44
oD 6,13 5,47
OF 6,17 5,50
aF 6,21 5,53

DATA |TEGANGAN | TEGANGAN

(V) |KELUARAN | MOTOR DC
DIAC (V) )
A 6.25 5.57
Al 6.29 5.60
A2 5.33 561
A3 637 568
Ad 641 572
AS 6.45 576
A6 | 648 579
A7 6,52 583
AB 6,56 5,87
A9 6,60 5.90
AA 6,64 5,94
AR 6,68 598
AC 6.72 5,01
AD 6.76 6.05
AE 5.80 6.09
AF 684 6.14
BO 688 618
BI 6.91 621
B2 6.05 625
B3 6,09 628
R4 7.03 632
BS 7.07 636

B6 701 639 |
B7 715 6.13
B3 719 6.47
BO 123 6,51
BA 727 6.54
BB 77,30 6.57
BC 734 6.61
BD 7,38 6.64
BE 7.4 6.6%
BF 7.46 6.72




TEGANGAN

DATA TEGANGAN

(V) [KELUARAN | MOTOR DC
D/AC (V) (V)
Co 7,50 6,76
Cl 7,54 6,78
C2 7,58 6,83
C3 7,62 6,88
C4 7,66 6,91
cs 7,70 6,94
. C6 773 6,98
c7 777 7,03
C8 7.81 7,08
Co 7.85 7,12
CA 7,89 7,16
CB 7,93 7,20
cC 797 7,24
CD 8,01 7,28
CE 8,05 731
CF 8,00 7,35
DO 8,13 7,38
D1 8,16 7,42
D2 8,20 7,45
D3 8,24 7,49
D4 8.28 7,53
D3 8,32 7,57
D6 8,36 7,60
D7 8,40 7,64
‘D8 8,44 7,68
Do 8,48 7,71
DA 8.52 7,75
DB 8,55 7,79
DC 8,59 7,83
DD 8,63 787
DE 8,67 701
DF 8,71 7,95

DATA

TEGANGAN

TEGANGAN

(V) |KELUARAN | MOTOR DC
DIAC (V) V)
EO 8,75 7,98
El 8,79 8,02
E2 8.83 8,06
E3 8,87 8,10
Ed4 8,91 8,13
ES 8,95 8,17
£6- 8,98 8,21
E7 9,02 8,25
E8 9,06 8,29
E9 9,10 8,33
EA 9,14 8,37
EB 9,18 8,40
EC 9,22 8,44
ED 9.26 848
EE 9,30 8,52
EF 9,34 8,56
FO 9,38 8,61
F1 9.4] 8,65
F2 9,45 8,71
CF3 9,49 8,76
F4 9,53 8,79
F5 9,57 8,82
Fé 9,61 8,85
F7 9,65 8,38
'F8 9,69 8,92
F9 0,73 8,95
FA 9,77 8,99
FB 9,20 9,03
FC 0,84 9,06
FD 9,88 9,10
FE 9,92 9,13
FF 9,96 9,16




TABEL KECEPATAN MOTOR DC




TABEL KECEPATAN MOTOR DC

Motor DC yang digunakan adalah motor DC 9 V dengan kecepatan optimal 2400 rpm

THGANGAN | KECEPATAN TEGANGAN | KECEPATAN TEGANGAN | KECEPATAN

MOTORDC| (RPM) MOTORDC|  (RPM) MOTORDC | (RPM)
(V) ) (V)
0,00 0 S1,03 - 0 233 0
0,01 0 1,07 0 2,37 0
0,03 0 1,11 0 2,41 0
0,03 0 1,16 0 2,44 0
0.04 0 1,20 0 2,49 0
0,05 0 1,24 0 2,54 60
0,08 0 1,28 0 2,58 120
0,12 0 1,32 0 2,61 195
0,15 0 1,36 0 2,65 225
0,19 0 1,41 0 2,70 345
0,24 0 1,45 0 2,75 420
0,28 0 1,49 0 2,80 465
0,32 0 1,53 0 2,84 540
0,36 0 1,57 0 2,89 615
0.39 0 1,61 0 2,93 675
0,44 0 1,65 0 2,96 735
0,48 0 1,68 0 2,99 810
0,52 0 1,72 0 3,02 855
0,57 0 1,76 0 3,05 915
0,61 0 1,84 0 3,08 1005
0,66 0 1,89 0 3,11 1095
0,70 0 1,93 0 3,14 ''i155
0,73 0 1,96 0 3,17 ‘1215
0,76 0 2,00 0 3,20 11250
0,80 0 2,03 0 3,23 1290
0,84 0 2,07 0 3,26 £340
0,87 0 2,11 0 3.30 1390
0.1 0 2,15 0 333 1440
0,94 0 2,24 0 337 1500
0,08 0 2,28 0 341 1575




TEGANGAN |KECEPATAN TEGANGAN [ KECEPATAN TEGANGAN | KECEPATAN
MOTORDC| (RPM) MOTORDC| (RPM) MOTOR DC| (RPM)
V) (V) V)
3,45 1620 4,95 n715 6,57 2715
3,48 1680 4,99 2715 6,61 2715
3,52 1740 5,13 2715 6,64 2715
3,55 ‘1800 5,16 2715 6,68 2715
3,60 1860 5,19 2715 6,72 2715
3,64 1915 5,23 2715 6,76 2715
368 Co7s 527 2715 T 6,78 2715
3,73 2040 5.31 2715 6.83 2715
3,77 2100 5,35 2715 6,88 2715
3,80 2145 5,38 2715 6,91 2715
384 2200 5,41 2715 6,94 2715
3,87 2250 5,47 2715 6,98 2730
3,91 2310 5,50 2715 7,03 2730
3,95 2355 5,53 2715 7,09 2730
3,99 2400 5,60 2715 7,12 2730
4,03 2460 5,64 2715 7,16 2730
4,07 2490 5,68 2715 7,20 1730
411 2520 5,72 2715 7.24 2730
4,15 2550 5,76 2715 728 1730
4,19 2580 5,79 2715 7,31 2730
4,22 2625 5,83 2715 7.35 2730
426 '2640 587 2715 7,38 2730
429 2655 5,90 2715 7,42 2730
432 2670 5,94 2715 7.45 2730
436 2685 5,98 2715 749 2730
4,40 2700 6,01 2715 7,53 2730
4,44 2700 6,05 2715 7,57 2730
4,48 2700 6,09 2715 7,60 2730
4,52 2700 6,14 2715 7,64 2730
4,56 2700 6,18 2715 7,68 2730
4,60 2700 6,21 2715 7,71 2730
4,64 2700 6,25 2715 7,75 2730
4,68 2700 6,28 2715 7,79 2715
4,72 2700 6,36 2715 7,83 2715
4,76 2700 6,39 2715 7,87 2715
4,30 2700 6,43 2715 791 2715
4,83 2700 6,47 2715 7.95 2715
487 2700 6,51 2715 7,98 2715
4,91 2700 6,54 2715 8,02 2715




TEGANGAN |KECEPATAN|  [TEGANGAN |KECEPATAN| | TEGANGAN | KECEPATAN

MOTORDC | (RPM) MOTORDC | (RPM) MOTORDC |  (RPM)
(V) . {V) (V)
8,06 2715 R A4 2715 8 85 2700
810 2715 8.48 2715 8,88 2700
8,13 2715 8 52 2715 897 1760
817 2715 8,56 2715 895 2700
821 2715 261 2715 $.90 2700
825 2715 865 4700 5,03 2700
8,29 2715 871 2700 906 2700
233 2713 875 2700 910 2700
337 2715 8,79 2700 9,13 2700
2 40 2715 8.82 2700 916 2700




LAMPIRAN C : LEMBAR DATA KOMPONEN




13. Data Transistor Daya
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National Semiconductor iC LINIER
LF 351
Penguat Operasi Masukan JFET
dengan Lebarjalur Lebar
(Wide Bandwidth JFET Inpur Operational
Amplifiers) o
: Penjelasan Umum | Tarif Maksimum Mutlak :
- LF 351 adalah sebuah pe- | Tegangan Catu +18 Y
! nguat operasi masukan JFET | Borosan (disipasi) Daya (Catatan 1) 500 mW
yang murah dan berkecepat- | Jangkah suhu operasi 0°C-+70°C
an tinggi dan dilengkapi | Tjmake 115°¢C
tagangan gelincir masukan { Tegangan masukan diferensial +30V
{inpuit-offset voftage) varig | Jangkahtegangan masukan {Catatan 2) +15V

diste! di dalam. Teknologi
T™M (BI-FET I1). Peranti ini
memerlukan arus caty kecif,
namun dapat mempertahan-
_ kan hasilkali penguatan-je-
_ E barjalur yang besar disertaj
: taju lantingan (slew rate)
i§ cepat. Tarbahan pula, ada-

Lama hubungsingkat keluaran
Jangkah suhu simpan
Suhu timah

{Penyolderan 10 detik}

Terus-menerus
—-85°C — +18G°C

L tmar d g e .

300°C
Sifat-sifat; Diagram konehal
* Tegangan gelincir distel

Kamasan Faleng Logem

didalam 2mw .
nya peranti-peranti rasukan | & Arus panjar masukan ren-

] JFET memberikan panjaran dah 50 pA
A masukan dan juga arus-arus | = Tegangan desah masuk-
E gelincir yang sangat rendah. anrendah 16 nVVHz

'.it LF 351 dilengkapi pera-pena | e Arus dasah masukan ren-
ik seperti halnya LM 741 stan. dah 0,01 pAVH:z
dar dan menerapkan rang- | ® Lebarjalur penguatan le- Temok A
F kaian penzpat tegangan ge- bar 4MHz O e @ dinbunghan o kaleog
f lincir yang sama pula. Sifat- | Laju lantingan Komesan Borhartsardun (1L}
sifatini memungkinkan para tinggi 13 V/180det
i perancang untuk sekaligus | » Aruscatu rendah 1,8 mA  wuwe =Y | F—x
i méng-upgrade kualitas kerja | & Impedansi masukan ting- . , ;

b menyeluruh yang ada pada |- gi 1070 T v
B rancangan-rancangan LAt | e Cacatlarasan total ,::D‘L_._m“
‘§ 741 yang ada. : rendah Ay=10 ki

E.; - LF 351 dapat dipakai dalam BL=10k, V,=20 Voo ) LI
#» penerapan-penerapan  se- BW=20Hz-20 kHz 0,02%

¢ perti misalnya: integrator {BW = Bandwidth) Tampsak At

i&‘ kecepatan tinggi, konvertor | Sudutdesah 1/

# DA cepat, rangkaian cuplik- rendah 50 Hz =

i genggam, dan banyak rang-.| e Waktu endap {settling ti- ﬂ‘.f” @“?-7'
15 kaian lain yang memerlukan me)cepat hingga L—‘"&
E-. tegangan gelincir masukan 0,01% 2 pdet BLEET 1T Yoot mutory

& kecil, arus panjar masukan

4 kecil, impedansi masukan

t tinggi, laju pelantingan yang

) tinggi, dan lebarjalur lebar.

Faor 4
T
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iIC LINIER National Semiconductor

Peranti pun memiliki desah
rendah dan henyutan te-
gangan gelincir kecil, namun witinan
dalam peranti yang besaran-
besaran ini kritis dianjurkan
menggunakan LF 356. Kalau
arus catu maksimum yang
dipentingkan, maka LF 353
adalah pilihan yang lebih
- kena.. e :

WY
Intagrator Wakn, Lamg

* Kondwnaor bocoran kecil
& Pat. 50 0 dipaksi unlik pengmur kapakann You

Skama disederhanakad

‘ L Penerapan lumrah
'“c_ .- . . . ’ . B .-7 l

( .. IndikatoePaemangkes Arus Co’
v Ke Xonekel Tepengan
Cate bd Shtem Prveaty
. .
ot
Ke Rangkaisn Kemydi
. MTERSALLY
WTIREALLY |
Thrnagy ! t
~pp O

L | Your becguling ke tinggi, bils Rgis > Vo

Karaktaristik Elektrik DC {Catatan 3)

. T LFRAA LF318 Lrxl
ARALTER © ! Mk 1 TvP | oMax fosun | orvr | max | e ] T | omax |
Yos Ince Othat Verme Ag= 10RO, T 76C 1 2 3 + s (L] v
Ovmr Toprpor stre 4 ] W -
BVOL/AT | Aveeags TC of St Of oyt LT 1] ] -] 1o avi'C
Velug -
tog bogant Qturt Cunnet Ti= 2576 (Mom 3,4} n 2] n ] 3 o8 [
) nerc 1 4 [l A
L Faget futa Camramt Tj= 35C (Mewm 3, 4} 5 W L i B o
g e . . . Y
L™ npdd Reusuancy Tje ' 1012 0t 1w0td ]
Mgy, Lirge Siqiad Vodtage Gain VeI, Ta = TC " G . [y o n 1| Yiny
B Yot A =~ 0T
Croar Tovmgere sburn » n i vimy
vg OtV riagm Sering Vg isY, A = 1048 | 117 3138 FEE SN FEETY z:r | 3y v
You Fapest Crurrumaien Shoxty ' ol s 1t *15 +13 Y
P, g tIw LLLE LIS DO w ¢
CHMAR Commen bty Rriaciaam Resia | M 4 WA02 = i ] i Hn 17 -
rsan Samnty Vol bmgr Reprcors Rovin | isens B u | 1w n | mo n | -
L] Sutwty Coerant 1|2 ra | EEBEL -
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LEMBAR KOMPONEN D/AC 0808

National
% Semlconductor
Corporation -

General Description

The DACCB0D suries is an B-bil monolithie digital-10-analog
convorier (DAC) faaluring a full scale oulput cureent sglling
ticas of 150 ns while dissipating only 33 mW with £ 5Y sup-
plias. No referenco current {Ingr) temming is required for
most applications alnce the full scala output current is typi-
cally £ 1 L58B of 255 \pgr/ 256. Rolative accuracios of bet-
tor than +£0,19% assure 8-bit monotonicily and Enoarity
whiie zero fevel output current of lass then 4 pA provides
8-hil zoro accuracy for- lqgr2 2 MA,-The power supply cur-
rents of the DACOB0B sories are independent of bit codas,
and exhibits assantially constant device charactoristics over
the entire supply voltage range.

The DACOBOB will Interface directly with popular TTL, OTL
or CMOS logic lovels, and is a direct replacement for the

DACO0808, DAC0807, DAC0806 8-Bit D/A Converters

70

MC1508/MC1408, For highor spond applications, sow
DACOB00 data shaal.

Features

m Aolative nccuracy: +0.164% arrer inaximum {DACQO0R)

n Full scale current malch; £ 1 LSB typ

® 7 und &1 accuracy availablo (DACOBOY, Dr\C’DﬂOb)

& Fast sotiling tlmo 150 ns typ

¥ Neninverting dlgua! inputs are TTL and CMO3 compati-
bla

® High spoed muliiplying input siew rate: B mA/ps

M Power supply voltagd rengo: £4.5V 1o H 10V

u Low powar consurnption: 33 mW & 5V

Block and Connéction Diagrams

Crdering l_r']fc'armat]‘orn

iy n -
Al ar A Moat MR M . w
? ? ? ? ? ? ? EITURE tomrtatation
! "
cq::::: e n Oreler Hurnber m": P
TITITIT] T DACD30B, DACCROT, '!l'."
AInLABOER ] [nu:.lcm!]—-onn or DACOBOE L tatnin
i See NS Fackage gy u-Y Lt
- Humbar J18A, '
¥ R 1 ] Ll e
ke [ jl . ; . Fow  MieAcrNisA - 7
JGURCE PRIR u-L
Yarp-+O—
ALFLARCE T at
- CURRENT ams
. 1
it TISHIS88T -1 orvige ‘ TLIHIS6872
* ’ Small-Outllne Packsge
va-—h W
vm(c)-Jz [T I
Yag ()4 1t oadl]
CONPINSATG Kt & Va8
ne={4 [E1 =W
ow-{s uln
vt st
n= A a5
—r TL/H/5687 =10

Top View

Dual-In-Lina Package

OVG/205077

0
AV

90802V A/ L0H

ACCURACY OPERATING TEMPERATURE ORDER NUJMBERS
RANGE J PACKAGE (J16A)" K PAGKAGE (N1AA)* | SO PACKAGE [M16A)
8-hit —55'CsTaz+125'C DACOR08LS ¥ MC1508LE
8-bit 0CETas +75'C DACOBOBLC [ MT1408L8 | DACCBORLCN [ MAG140EPE DACOROBLCM
7-bit : *CETos +75°C DACOBOTLC) | MC1403L7 | DACOBOYLCN [MC140057 DACGE07LCM
6-bit 0'C2TAL +75°C, DAGOBABLC | MC1403L6| DACOB0ELEN [ MC14UBPE DACOBOGLCM

*Hate, Davices may ba ordnred by using oithor erdnr numbar,

| pegmne]



DACO0808/DACCEO7/DACISCS

Power Supply Vollage
Veo
Ve
Digital Input Veltage, V5-V12
Appliad Output Vollage, Vo
Reforence Current, 14
flefarence Amplifier Inputs, V14, v15
Power Dissipation (Nota 3)
ESD Susceptibility (Note 4)

Electrical Characteristics

—10Vpeto + 18 Vpg
=11 Vg0 +18 Ve

Vee Vee DACOB0BL.
1000 mw DACOBOBLE Serias

Voo = 5V, Veg = —15 Ve, Vapr/R14 = 2 mA, DACOB0B: Ty = —55°Clo + 1250
= 0'Cto +75°C, and all digital inputs at high logic lavel unlass othorwise notad.)

Absolute Maximurmn Ratings ot 1y

it Milltary/Aerospace specifled devices are required,
conlact the National Semiconductor Sales Office/
Distributors for svallabllity and specifications,

Storage Temperature Ranga

Lead Temp. {Soldaring, 10 saconds)
Cual-in.Lino Package (Plastic)
Dual-In-Ling Package (Caramic)
Surface Mount Package

Vepor Phase (60 soconds)
Infrared (15 soconds)

+18Vpe
~18Vpe

sma - Operating Ratlngs

Tamperature Range

TBO

—-65°C o +150°C

. 260rC
J00°C

25
2200C

TN S Ty < Tax

T=55'C S Th < +128C

0<Ty < +75C

C. DACOB08C, DACO07C, DACO80SC, T,

\:“

wff

i e A 5
P A THAT R

—
Symbol Paremeter o Conditlona Min Typ Max . Unite
E - Ralative Aceuracy (Error Relative (Figura 4) ) ' C% o
to Full Scale In) . P
DACOBOBL (LM1508-9), 2019 o
DACOB08LE (LM 1408-8) : s
DACO807LC (LM1408.7), (Nota 5) +0.35 %
DACOB0SLC {LM1408-6), (Note 5) . Lo 078 %
Setiling Tima 1o Within 188 . TA=25"C (Noto &), . 150 ’ ns
{Includes tpy 1) . {Figure 5) - .
Pik dpHL | Propagation Celay Time Ta = 25'C, (Figure 5} . a0 100 ns
__TCly Output Full Scale Current Drift . 120 ppmiC
MS8 Digital input Logic Lavels {Figure 3}
Vin High Lave!, Logic 1" 2 Voo
Vi Low L ava! Logic 0" 0.8 Ve
MSB Digital Input Current {Figure 3)
High Lovel Vi = 5V b} 0.040 mA
Low Lavat ViL = 0.8v —0.003 —0.8 mA
lig Reterance Input Bias Current {Figura 3) -1 -3 A
Oulput Current F!angg (Figure 3)
: Veg = ~—58Y 4] 20 L3 mA
VEE = —15V,Ts = 25C 0 2.0 42 mA
lo Output Current ViEr = 2.000V,
R14 = 10000,
{Figure 3} . 1.9 1.99 .2a mA
OCutput Current, All Bits Low ]  {Figure 3) ] 0 4 HA
Output Vollage Compliance (Note 2) | Er<019%,Ta = 25°C ] ’
VEE™= ~5V, Inge =1 mA < T —0.55, +0.4 Vo
VeE Balow — 10V . ~5.0, +0.4 Voe

T - s 2
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Electrical Characteristics (continued)
{Vce = 5V.Vgg = =15 Vpe Vage/R14 = 2 mA, DAC0808: T4 = —55°C to + 125°C, DACOBOEC, DACOBOTC, DACOBOEE, Ty
= 0*C to +75°C, and all digital inputs at high logic Jevel unlass otherwise noted.)

silcrwablle powse dissipation at ary femperaturs s Pp = {Tpuax — Tal 8 of tha number given ia the Absolute Mabamim: Ratings, whichever [a lower, For this
dovice, Tpuax = 125°C, end the typleal junction-to-ambient tharmal retistance o! the dualin-kne J packsge when the board moonted ts 100G, Fonho el
tine N packege, this number incraases 1o 175°C/AW and tor the small outling M packags this mumber is 100°CAW,

Nota & Human body model, 100 pF disehargad through 4 1.5 k01 resistor.

¥ote §: Alt current swilches ara !asled 1o gulunloe at feast 50% of rated curcenl

Hots &: AlUBits switched, ~ "

Hete 7: Pin-out numbars fex the DALOBO)s ropreaent the dualdn-fine peckngu The =mali outline packaga pinout ditfors drom the dual-irine package,

-

Typical Application

Vg oY

Voo A L fuse aro=y -

C e - T — Mo
. —? [T mrtt A% Oy
- o L. ol .

gty -
. TLIHISGRT =3

FIGURE 1. + 10V Output Digltal to Anslog Converter (Note 7)

Symbol Parameter Conditlons Min Typ Max Unlis
SRlptr Reference Currant Slow Rate {Figure 6) 4 8 mA/pus
Cutput Current Power Supply —5V £ Vgg £ ~ 165V 0.05 27 uASV
Sensitivity
Povre: Supply Currant {All Bits (Figure 3}
Low) ) ‘ .
lec . 23 22 mA
leg - ' : -43 -13 mA
Power Supply Vollage Range Ta = 25°C, (Figurse 3)
Vee ) B . e T . 45 | 50 5.5 VoG -
VEE ) ) —-4.5 15 —-18.5 Yoo
Power Dissipation
All Bits Low Voo = 5V, Veg = -5V 33 170° mw
. ’ Voo = 5Y, Vgg = —15V 106 305 iy
e ' A'II Bits High Voo = 15V, Vegg = ~5V 90 ) ) mw
Vot = 15V, Vg = — 15V 160 mW
Noty 12 Absoluta Mlxitmm thoga Iodicq'e m. bcyond which damage to tha davice may ocour. DC and AC electical :poclﬁcamuo not Apcly when operating
1he device beyond ita specified oparating conditions, i A , Ve e
Mote 2: Aange contrel is not requiad. : et Coe -
Nots 3: The maximum power dissipation must be d ¢ at slevaiad tempaeaiures ard i d d by Toauaax, 944, 47 the ambient lemparature, Ta. The maxdmum

90800V Q/20802YG/80800VG
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x MCS-85™ Compstible 8255A.5 = Direct Bit SolRese!l Capabliity Essing
e 24 Programmable 1/O Pins Conlrol Appliceticn Intarface
x Completely TTL Compallble » 40-Pin Dual In-Line Packago

= Fully Compatible with Intel® Micro-

processor Famllles n Reducos System Package Count

Improved Timing Characteristics = Improved OC Drlving Capabilily

+

Tha Inlel* 8255A Is a goneral purpose proQrammable IFO devize designad tor use with Intel® microprocossors, Il has
24 10 pins which may be Indlvidually programmed in 2 Qroups of 12 and vaed in 3 major inodas of operation. In the first
mode {(MOUE 0}, each group ol 12 110 plas may be prografmmed In sels of ¢ 1o beinpul or auipul, In MODE 1, the sacond
mode, sach group may ba programmed o have 8 linas of Input of outpul, Of tha remaining 4 pinsg, 3 are vsed for hand-
shaking and Inlnn_'upf control signals, Tha Lhird mode of operation (MODE 2} 13 a bidireclional bus mode which uses 8
llnos for a bidiractional bus, and 5 lines, borrowing ons from lhe other group, for.-handshaking.

—
L)
S p— e . — T T
N e P o 0 = i ~g P
comrraey, [ n—eme——y L] ) ’ w)
f=——1 miChe w [7) s
1 - a e Tfe 1-:]-n
\ 1 . LIn LRV ullw
. —— 2R ol ETON sy
o=l ke - =
. . . b wls u]w
o e LY ' t
p BT " - . w(]r [+
""’C——_)—) e & > : LN BI55A e
. m‘:'...., D—cn [l w7
1 ?
f g e -1 L—Q: etes =g NN
. Enkl . ek
. . ——J_ _ e vy
[ T . =i m{J =~
M it ' ] H{) s
" N o irrmed sy . s o 1 [7) -
:-—— oo ComTRL C-.—“ C_—’> m:ﬂ cg ":_'_‘w‘ mEu e
—_— - ]t ) e
.-n‘ o _I ~— e[ ) “b"'

Figure 1, 8255A Block Dlagram Flgure 2. Pin Configuration
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PROGRAMMABLE PERIPHERAL INTERFACE

8255A FUNCTIONAL DESCRIPTION

Genaral

The 8255A I3 a programmable peripheral interface (PPI}
device designed lor usae in intel®* microcomputer
systems, Its function is that of a general purpose 11O
cornponent to Interface peripheral equipment o lhe
microcomputer sysiem bus, Tha functional conligura-
tion of the 8255A is programmed by the syslem soltware
so 1hal normally no exlernal logic Is necassary io inter
face peripheral devices or structures,

Oata Bus Buffer )
This 3-state bidirectional 8-bit bulferis used to inlerface

the 82S5A to the system data bus, Data s transmitied or
recaived by the bulfer upon execution of Input or output
instruclions by the CPU. Conlral words and slalys Intor

mation are alao transferred through the data bus buller,

Road/Wrile and Control Logle

The {unction of this block it to manage all of the internal
and external transfers of both Data and Control or Status
words, It 2ccepts inputs from the CPU Address and Con-
trol bussas and in turn, issues commands to both of the
Control Groups,

€3
Chip Select. A “'low™ on this inpul pin enables the com-
muniction batween the 8255A and the CPU.

(RD)
Read. A "low" on Lhis input pin enables the B255A 1o
sdnd Lhe dala or stlatlus infermation to the CFU on the

data bus. In essence, il allows the CPU to “road from"
the 8255A.

(WR)
Wrlte. A “low" on this input gin enables the CPU 1o wrile
data or control words inlo the B255A,

(Ao and A1}

Porl Selecl 0 and Port Select 1, These input algnals, In
conjunclion with the RD and WR inpuls, control the
seleclion of one af the (hree parts or the conlrof word
registers., They are normally connected to the least
significanl bils of the address bus (Ag and A,). )

8255A BASIC OPERATION

Ay | Ag | RO | WA | €5 | INPUT OPERATION (READ)

ol o 0 3 0 | PORT A= DATABUS

0 1 9 1 0 | PORT 8- DATAOUS

1 0 ] 3 0 | PORT C = DATA 8US
QUTPUT DPERATION

‘ [WRITE) )

0 ¢ 1 o 0 | DATA BUS = PORT A

0 1 1 0 0 _|_DATA BUS = POAT D

1 ) 1 ) 0 | pataBus=rORYC

[ 1 ) 0 0 | DATABUS = CONTROL
DISABLE FUNCTION

x| x X X | | DATAHUS = J-STATE

i 1 0 1 0 | 'LLEGAL CONDITION

X i X 1 1 ¢ | DATABUS = J-STATE

romis s Lo .
Somyanh ~ n - .
— .
* e Sy ) S A
| T e e
ol - *
G
KT o <
) ) mard ENN
‘|,'." . T
arac i onay salL ma ' -"'3_ -
" " - bien ] o .
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(RESET)

Reuel, A “high on thls Inpu! ¢clears tha conlrol rogister
and all ports (A, C, C) ars sot 1o the Input mode,

Group A and Group B Controls

The junctional confliguration of each port is progeam.
mad by the systems sollware, In essence, lhe CPU "oul-
puls” a control word to the 8255A. The contro! ward con-
laing Information such as "moda®, "bit sel”, "bil rasel”,
olc,, thal Initializes the lunctional ¢onliguration of lhe

"BZ5SA,

Each of the Control blocks [(Group A and Group B) accepts
“commands” from he Read/Write Control Logic, receives
"controf ‘words™ {rom the internal data bus and issues the
proper commands 1o its associated ports,

Control Group A ~ Port A and Part C upper (C7-C4)
Control Group 8 ~ Port B and Port G lower (C3-C0)
The Control Word Register can Only be written into, No
Read operation of the Control Word Register is allowed,

Ports A, B, and c,
The 8255A contalns threa 8-bit ports (A, B, and C). All

can be conilgured in a wide variety of lunctlonal charag-

teristics by the system sollwars but each has Iis own
speclal leatures or “personality” to further enhance the
power and lexibllity of the B255A.

Port A. One 8-bil data output fatch/bulfer and one 8-bll
data Input falch.

Porl B, One 8-bll dala Inpulfoutpul lalchbullor and one
8-blt dala input buliler.

Porl C. One 8-bll data output latch/buifer and one 8-bit

- data Inpul bulter {no latch for input). This port can be

divided Into two 4-bit ports under the mods conlrof,
Each 4-bil port contalng a 4-bit lateh and il can be used
for the control signal outpuls and status signal inputs In
conjunction with parts A and B,

PIN CONFIGURATION

uh_"jl ot A:L"_.su
IO Ast ¥ !lB!ll
2 Jlj!u
] FwiLE)
] inc]s wh
. M — sl nig A
iy M w1 »
“‘"{—u“ ol K =~ KD, ..E. ,,52:
M conimn ™ \ (] niI o
B L . R TYS 1) ulle,
T - T il omac GBS
} . sy Tier B,
o . =41 nJo,
C::J ":::_‘ C::> -(T.'-g. LI BT n":o'
1 L Y '
W By £ f Dmay, B Vi
""'C—--—:) . C_______} i fn "y, et
e - it Myl
. :.-'..:; had B v [ 2a 1] .
[ 'C:‘ ooy <:'_ "y e nidaa
AL LLIwE Hlnl ¥
. J
[ P -
 Pe— L} e - PIN NAMES
{11 z -
) ] e e K— < c:> nr~ v, v, DATA BLE (83 OIATCTION AL
D I NS RASCT Pt
L L — . [=4 CHW LEL[CT
[ [ AG At a0 1Nyt
1) WRIFL wtyT
a8 AT FOAT ADOAEN
'“ ] FAT #44 FOAT AT
L] At n AT
- rerreo oAl CIsin
Tves A vy
[T e 11

Group B Control Functlons

- Flgure £, sézsA Block Diagram Showlng Group A and
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PROGRAMMABLE PERIPHERAL INTERFACE

8255A OPERATIONAL DESCRIPTION

Mode Selaction

Thoia are three basic modes of operation that can be select
ed by the system software;

Mode 0 - Basie lnput/Cutput

Mode 1 — Strobed Input/Output
Mode 2 ~ BI Dlrecllonal Bus

~ Whaen tha rasa! Input goes “high" all pohs will be aet to

the Inpul mode {l.e,, all 24 {iney will bea IA"the high Im-
pedance stale), Alter tho resst is removed the 8255A can
remaln in the Input moda with no additlonat Inltlalization
requirad. During the sxecution of the system program

“any of the other modes may be sslected using a single

output Instruction, This allows a single B255A to service
a varlety of peripharal devices with a simple software
malntenance roullne,

The modes for Port A and Port B can be separately deflned,
while Port C is divided into two portions as required by the
Port A sevd Port B definitfons. All of the cutput registers, in-
cluding the status flip-fiops, will be reset whenever the
mode It changed. Modes may be combined so that thelr
functional definition can be 'tailored” to almost any 1/O
structure, For Instasce; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational results, Group A could be programmed In Mode 1
to monitor 2 keyboard or tape reader on an lntern:pt-driven
basie,

C TOORIE 80T ]
{ CONTROL SLS ]
11 . 11 '
4 DATA L3 )
[B, #& 0.0 Agdy
I b
A boy
SCoE —J [ '_--in_-d-! . A
/1 10 @m itiw i[O
NG R o L O
Moot t—T 8 emrervreepevrms e - AT
s ] L e
TN SRR e TN
OO 2 _.r . . s — ,el N A .r
10 I t l [ I | l | l. A-HACCTIONAL
SR TR == s

Figure 5. Baslc Moda Dailnitions "= - .-
and Bus Interface

..Any of the eight bits of Port C can be Setor Resat usi;\q |
= islngle OUTput Imstruction, Thi feature reduces software -

CONTACL WORD

ooy |oufo)e]n]o

K GRO &

PORT CILOWER)
1= fWrT
0r GUTRUT

FORT R
1 = prUT
8o ouTrYT

W0 FELLLTION

GAOLF A

roRt G (UrtTR}
1= 1YY
2« DUTTUY

ronT A
1= et
t - OUTPUT

. WOOL SLLECTION
Qe M0C 8
81« MOOL |
T e OOT L

MOOL SET FLAG
§ = ative

e .
i L

Flgure 8, Mods Dinnhloanormnl

.

The mode definlilons and possibla mode combinallons
may seam conlusing at flrst but after a cursory review of

.iha complete device operallon a simple, logical O ap-
..proach wlil surface, The design of the B255A has laken . ...

Inle.account things such as sificient PC board laycut,

- control signal deflnition vs PG layoul and complote

functional llaxibliily o support almost any peripheral
“device with no external loglc. Such deslgn rapreaants
tha maxlmum use ol' lhe avaliable plns L.

Single BIt Set/Resel Feature

requirerhents In Control-based applications,

157
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COHTROL WORD

o, [0 | O[O0 |05 |0y |0y |0y

l —l t 1T SETIRESET
X X X 1=5€7
| FLA, S oo RESET
DON'T
EARE
BTIOLECT
PR,
esimammmm e (31 1] 0] o 4 8] 1] 2 -
aiel1{s[e]o[1[1]sy
ofololalt| 1| 1l1]s

BIT SET/NESEY FLAQ
¢ ALTIVE

Filgure 7. Bit Set/Reset Format

When Port C is being used as status/control for Port A or B,
thesa bits can be set or reset by using the Bit Set/Rmset op-
eration just as if they were data output ports,

Interrupl Control Funcliona

When the B255A I8 programmed 10 oparate in mode 1 or
mode 2, control algnals are provided that can bo used as
Interrup! request Inpuls to tha CPU, The Inlerrupl re-
quest signals, generatod rom port C, can bo Inhiblted or
enabled by setting or rasetting,the assoclalad INTE lip-
llop, using the bit sebresel funclion ol port C.

This function aliows the Programmer to disallow or sllowa

specilic 1/0 device to interrupt the CPU without a!locﬂng
any other device in the interrupt structure,

INTE flip-flop definition:

{BIT-SET) — INTE is SET — interrupt enable
[BIT-RESET) — INTE is RESET ~ Interrupt disable

Note: All Mask {lip-flops are automatically reset during
mode selection and device Reset,

Operating Modos

MODE 0 {Basic Input/Qulput), This functional configura-
tion provides aimple !nput and ocutpul operallons for
each of the three ports. No “handshaking"” is required,
data |s simply writlen to or read {rom a specifled pori,

1

Mode 0 Basic Functional Definitions:

* Two B-bit ports and two 4-bit ports,

Any port can be input or output.

Quitputs are latched,

Inputs are not latched.

16 different Inputhutpul configurations are pomble
in this Mode,

INFUT

&, a1,

LTS

MODE 0 {Baslc Input)

1

1, AL, A0

__)1

QuTAUT

A
“_"'.—'—4

MODE 0 {Basle Qutput)
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Input Control Signal Dalinltien

ST8 (Stroba Input). A "low™” on this inpul loads data Into
the inputl latch,

IBF (Input Buller Full FIF) ’

A *high™ on this output indicates that the data has beeh
loaded into the input latch: In essene, an acknowledgement
1BF is set by STB input beifig fow and is reset by the rising
edge of the RD input, :

INTR (Interrupt Raquest)

A "high™ on this output can be used to interrupt the CPU

when an input device is requesting service. INTR is set by

the 5T is 2 “ane”, 1BF 132 “one” and INTE'is 3 ""one”.

It is reset by the talling edge of RD. This procedure 2llows

an input device to request service from the CPUby simply

strobing its data into the port. '

ANTE A
Controlied by bit set/reset of PC .
INTE B
. Controlled by bit set/reset of PC .

wGOL | LPORT A)

Tk

Ay Py

COMNTROL ORD
———

0, Oy 05 ©, Dy Oy Dy Oy L e !
Gl XX Ll_*.J e T

PCor

(13 SRS

- § = AINUT

0 - QUTRT
—»---—-l-llﬂ‘lA
[T y—
]
L ar i
MCOL 1 [FOAT 8§
meafC
CONTAGL FORD
o, Dy Oy O, By 0, B, O g -
. 1 INTE 1 "y
TGO 2 il
t {—' ”pe-—— lll.

et Ilm

Figure 8, MODE 1 Input

m
ter
IHTR
nho -
iy
INPUT FROM e e
PLRIFHERAL
- -

-

PR e—p———— S i

v

Figure 9. MODE 1 (Strobed Input}
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Outpit C'o'ntrol Slignal Deflnltion

OBF (Output Bulfer Full FI/F). The OBF output wlll go
"low' 1o indicate that the CPU haa written data out to
the apaciflad port, Tha OBF FI/F will be sel by the rising
odge of the WR Input and reset by ACK Input balng low,

ACK {Acknow!sdga Input). A “low" on this Input Informa
the 8255A that the data Irom port A or port B has been ac-
coplod, In essence, a response from tha paripheral
devico Indicating that It has rocalved tha data outpul by
the CPU,

INTR {Interrupt Requaestl A “high" on this output can ba
usad to Intarrupt the CPU when an cutput device has ac.
copled data tranamitted by thae CPU, INTR Is sel when

ACK s a"one”, OBF laa"one" and INTE Is a "one”, I11s-

resei by tha falllng edge of WA,

INTE A.

Controlled by bit set/reset of PCy.
INTEB
Controlled by bit set/reset of PCo.

MQOL VIFOAT A)

CONTROL PORD
03 04 & D, 0, D, 0 B,
tfofrfofia

a7

= 14T
@« QUTHJIT

wh

=

e

< e,

-
‘A'J: -y [ iz%,

LT AV

WOGE 1 {PORT B

LONTMQL WORD
Dy 8,0y B, 0, 9, P, G
1 118

PRk ——

et
TS

L

Figure 10, MODE 1 Output

[o—twoe

INTR o “ | \\

Ne

Figure 11, Mode 1 (Strobed Output)
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MODE 0 Port Definltlon : .

GROUP A GROUP B

A B ]
POAT C PORT C
Dg o3| 01| Ca FORT A IUP,?ERI » PORT B (LOWER)
5 1o | o | ol ourrur | output | 0 | OUTPUT | OUTPUT
o |0 ] ¢© T« | OUTPUT | OUTPUT | 1 | OQUTPUT | INPUT
0 | 0 |1 ¢ | ourPuT | QUTPUT | 2 | INPUT QUTPUT
e | o |1 1 | ouTPUT | OUTPYUT | 3 | INPUT INPUT
o1 | oL o | oureuT 1 INPUT 4 | OUTPUT | ouTPur )
o 1 o 1 QUTPUT ANPUT 5 OUTPUT INPUT
o 11 1 | 0 | QUTPUT | INPUT & | INPUT _OUTPUT
o | 1 | 1 | t {ourpur | INPUT 7 | INPUT INPUT
[ o | 0 | 6 | INRPUT OUTPUT | B | OUTPUT | OUTPUT
1 0 | o | .4 ] weut outeuT | 9 | OUTPUT | INPUT
t [ o | 0] INPUT QUTPUT | 10 | INPUT QUTPUT
1 0 | 1 | iNPUT OUTPUT | 11 | INPUT | INPUT
1 1 | 0 | 0 | ineUT INPUT 12 | OUTPUT | QUTPLY
K o IIRE INPYT 13 | OUTPUT, | INPUT
1 1 ' 0 | INPUT | INPUT 14 | INPUT QUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
MODE 0 Conliguratlions
CONTAQL YORD o . CONTADL WORD 41
6, o & © 0 0 D O o, 0, 0y O B Py S 0
DLl le e LrTeTelefel e
N N e - b e pag
et ey, o . LI S
0y-By " =<[ Co T 0y Dy e c{ '
e 1,40, e ey 25y
' ‘———l—'—- oy e le)

coMTROL ORO £
By B, By B, By O B O

inooooonn]

CONTROL WORD N
B, Dy b © & D O D

[LTLLLED

b, 0, i rrar

e 1y,

App ety 2n, A=
[ =Y RIEEA
—-——-;‘—'-—"?t,lt. N
c{ . Dy By =" c{ _ -
et L rey ey ot oy

2 gty
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CONTROL WORD #4
6, ¢, 0 & DO,

Oy Dy O

CLel [l e ]]

ByDy = —

12554

[

Py L Y

[ e PPy

s,

COMTROL WORD rE
o, 0 9 Oy 0,

U"I“l‘l“

0; 0 D,

LT

00, "

CONTROL #OAD r$
0p Oy Oy B 0y

o, 0, D,

LTI LTl

By By m—— "

£235A

A SN LR T

. CONTAQL wORD rY

oonoonog

' <.---,l'—- FA Ay

LTI8A
[
frmremefm e POy,
By 1y e e «[

L

[ [ Py 28,

CONTAQL %QRO »%
6, O By O, O,

[}

T T

Dy:Dy PN —

CONTROLWORD 718 . -
o, D, ® B, B B, O DO

puanponn

A ._._/_l..-— PhyPay
[ F-11)

{ o e 1y,
14

8,0, a———v]

et

CONTAQL WORD r?
By Dy & 6, Dy

[TLTT

0,0, ~——e——r

Py VLSS TS

{" 7‘ s Bt}
[

N

sl iy,

CONTROL WOAD #11
o, o B D, 0 0 B B

noonnonniy

J SUSY S S

‘23554
A __.._7(_‘_._....- ey re,
L et [ -[

e ey

L] ‘——'Il""_'_— re,rey
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T COMTROL WOAD #17
0, By By 0, 9 O O O

poBRnpnn

[ =223 ~ .
{ "—J‘L_ ey
[

or.o. prammse—— e

COMTROL WOAD #id

% 8, 0 0 B O

on

]

241

DDy, Amrm—n—et

{ bt ey,
<

CONTROL WORD [3}]
o o

Noooonoon

A _._._.,IL—-—- PRy PR,

-1
VLIRS

e

e e

© COMTROL WOND #18

D, O O O © 0 B 0

(TTTLTLL]

A _...ﬁl_..—-' P Ay
E258A
S T
PR c{
et ey 2

¥ L e

Operating Modes '

MODE 1 (Strobed InputfOutputh This funclional cons
figuration provides a means for tranalerring VO data to
or from a spec!fied port In conjunction with strobes or
shandshaking” signials, fn mode 1, port A and Pori B use
the linas on port C lo generata or accept thasa *hand-
shaking" signals, :

Mode 1 ani\: Funetional Definitions;

-
L]

Two Groups (Group A and Group B]

Each group contains one B-bit data port and one 4.hit
control/data port,

“The 8-bit data port can be either input of output.
Both inputs and cutputs are latched, )
The 4-bit port is used for control znd ttatus of the
8-bit data port
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+COMTROL WORD #12
Dy o, Oy & DO, DB

poopooon

[ DU LI/
h ]

EISEA

o,.ﬂ. e gt 1

{—#—rcm:.
<

e rey

CONTROL WORD #14
Oy 0 Oy Dy O3 O & T,

CLlTdefed ]

a ---—;ll—-—- AL 2A,

{ f——— rc,0e,
¢
A

1 .4_...../..3_-- My

CONTROL WORD #13 .
8, By By O O 6

pooononog

At rayn,

LA

{_—,&-'-—- rey e,
¢

Gy 0y .
P Py

e 13, P,

CONTROL WORD #15
B, D, Oy O, Dy By Dy B

oponannnn

A fome——— PA, Pay

el
B0y “l:

o 2 70,

L T

Opersilng Modes

MODE 1 (Strobed InputiQutputh This functional con-
figuration provides a Mmeans lor \ran3terring VO data to
or trom & specified port In conjunction with strobes or
“handshaklng” signals, in Mmoda 1, port A and Port B uss
the linas on port C to genarate or sccepl these “hand-
shaking” signals, '

Mode 1 Basic Functional Definitions:

s Two Groups {Group A and Group B)

® Each group contains one 8-bit data port and ane 4-bit
control/data part. h

e The 8:-bit data port ean be either input of outputl
Both inputs and cutputs are latched,

& The 4-bit port is used for control and status of the
8-bit data port
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Combinations ol MODE 1

Port A and Port B ¢an be individually delined as input or
output In Mode 1 10 support 2 wide variety of strobed 1/0

applications, .
*
P.L,-’A‘@ rayrag [T >
[ p—— [} DU, | WA ——=d Py e BT,
. POy fsnme 187, ) L L
COMTAG, WORD COMTROL WOAD
B, 0, Dy O, Dy D) By Oy [N T T . By 0, Dy O, Dy B, O, B, Py et IKTH,
1|afr]yjwm|r]a T yjafr|omln]s b
CODDELER | mlew - CLLLRDX i v
X oy
10 INPUT y b e theut
0 OUTAUT "’""Z> = OUTPUT """CE
Wi 0 re, —= Sor, 5 ——c 7y fo— TTE,
Py —— A-C.i' My p— ar,
[ SRR 8 Oy f—— INTHy
FONT A = [STRORED INFUTI FORT A = (STROED QUTIUEY
FORT & = ($TAOSED QUTTUTY FOAT 1 = (STACSLD iruT)

Figure 12. Comblinations of MODE 1

Operating Modes

'0u!;iu! Operations | s
— )
OBF (Qutput Bulfer Ful). The OBRF outpul’ will go o™,
to Indicate that the CPU has wrilten data out 1o prt AL

MODE 2 (Strobed Bidlrsclonal Bus VO). This funclional
coniiguration provides a means for communicating with
a peripheral device or structure on a single B-bit bus lor

both tranamitting and roceiving data (bldireclional bus e . e s e it E—
/0. “'Handshaking™ signals are provided to mainlaln ACK (Acknowladge). A “low" on this input enables the
proper bus flow discipline in a similar manner to MODE . lrhstate outpul buffer ol port A to sand cut the data,
1. Inlerrupt generation and enable/disable functions are Olherwlse, the oulput buller whi ba In the high im-:
also avaitable. pedance slate. o LT TR T
MODE 2 Baslc Functional Delinltions: L INTE1(The INTE Flip-Flop Assoclated with OGF).
¢ Used in Group A only, . trolied t?y bit so}lgq;a:l:f_!_,f:?_g&__f_ —_—— et
e One 8-bit, bi-directional bus Port {(Port Al and 2 5-b|t_, =+ {nput Opcfa‘tié'ni e "3.:; g
cantrof Port {Port C}. . e apee - el e
» Both Inputs and outputs are latched. STD (Stroba Input). ) .
e The 5-bit control port (Port C) is used for controf STB (Strobe fAput), A “low™ on thi : :
R INpUTL A LG 3 Inpul Ioads dat
ard status for the 8-bit, bi-directlonal bus port {Port the Input 1aich, p ds datainto
Al ) :

: . e IBF {Input Bullar Full FIF). A “high" on this output in-
Bidirectional Bus /O Conlrol Signal Definition. ;; & 3. Jlcates il:.ia.t'flala has been loaded Into the Input latch,
INTR {Intatrupt Request). A high on this output can be . - .
used to Interrupt the CPU for both Input of outpul 0pera- ;v s; INTE 2 (The INTE Flip-Flop Assoclated wilh IBF). Con-
tiOns'_ - - . [y .tfq"od by bit aatrosat of P‘C‘.
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CONT AGL WORD
& 0 O O, 0 B, 0 o,
) 1 1% | @ |10
P |——— PC'.
V=Yt
&= QuTPYT

S N

1= I8PUT
9= OUTHUT

e . GAOUP | OO E
8e MOOE 9
1= MOOE t

AD = cf Py b= 10

Flgure 13, MODE Controi Ward Figure 14. MODE 2

BATA FAOM
/ CHUTO S

" s

- \ l_-.o.\ : T

n j o tare
DATA FROM DATA PACM \7_

PERIPHERAL TO K258A 02584 TQ PEAIFHERAL

Figura 15. MODE 2 {Bldirectional) .

NOTE:  Any smquance whert WI occurt befors ACR and 3TB occurs bafors D it permissible,
UNTR = 1BF « MASK » 5T8 + AD + OBF .« MASK + ACK « Wit )
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MODE 2 AND MODE 0 {INPUT)

MODE 2 AND MODE 0 (OUTPUT)

8, 0y 0, O, Dy O, 0y B,

DENNNITD <, [ 5,

L] OFF,
AD —————f Gy o ATR
77— My fmemse NTA,

T 0 Dy By 0, 0,000
s !

2y e HTR, (38 I
K 3D e T
Py f—amsean 5ET, o, f————e Goi,
CONTAQL WORD o . ", —-—r&?. " controL wono ", E,'
o, 0, 0, D, Oy O; D, D D, B, Oy O, D, B, D, G,
N E o1 e ", s, DT XXX e ] e e} ) SN
[ yc‘_-.-.ﬁ-mp‘ LAY ey e W,
1 INPYT 1= 1nPUT
0. 0UTPUT 4« outrut s
]
1, [ 10 T e i ]
1] < A ———ed] |
e ) [
#h - o i
MODE 2 AND MODE 1 IDUTPUT) MODE 2 AND MCDE t lINPUT)
16y e tnTA, * INTH,
2N Sarm) N
< 587, < pr——— &7,
CONTROL waRD ., 72 COMTAOL WORD . =,
A ]

[P VU

)

*<y |[—— 5TH,

1oy p——m—— 18

PGy o IMTA,
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Mode Deflnition Summary

. FAODEOQ _ .. MODE 1. . MODEZ
N ouT N ouy GROUP A ONLY
PAG IN ouT ] ouT -
PA4 IN ouT IN out B
- PAg IN ouT N ouT e
.PAg N out 1N out -~
PAY IN ouT IN ouT ey
PAS IN ouT N ouT ——y '
PAg IN ouT IN out e —
PA7 I8 | ouT N Tour - -
FBg IN ouT in ouT o ]
P8 N’ ouT IN out _
POz N ouT IN ouT _
PB4 N ouT IN ouT _— MOOE @
PBy IN | our N ouT —_ — OR MODE 1
PO N out IN ouT e oNLY
PEg IN out IN ouT —
FBy N out IN outr —— _
PCy N ouT INTRg INTRp HO
PC, IN ouT tBFp GBFg 1o
PCy N ouT sT8p ACKp 10
PCq IN—[—OuT AINTRA—|—INTR, ENTHLA
PCy IN ouT $THA o | 5TE,
PCs N ouT 1BF 7] IBF A
PCg N ouT yo ATK 4, ATR
PC; | W ouT 1o OBF Gafa

Speclal Mode Comblination Considsrations

Thare ars seversl combinations of modes when not alf of the
bits in Port C are used for control or status, The remalning
bits can be used as tollows:

I Programmed x Inputs —
All Tnput lines can be acccﬁed during a_normal “Port C
read,

tf Programmed 28 Outputs —
Bits In C upper (PCy-PCy) must ba individually accessed
using tha bit sat/reset function,

Bits in C lower [PC4-PCq) can be accessed using the bit
set/reset function or accessed 2t 2 threesome by writing
into Part C. :

Source Current Capablilty on Port B and Port C

_Any sat of sight output buffers, selected randomly from
Ports B and C can source 1mA at 1.5 volws, This feature
allows the 8255 to directly drive Darlngten type drivers
and h)gh-volta-ga dispiays thn requlrs such source current.

Roadmg Port C Status

In Mode 0, Port C transfery data to or from the pqupheral '
device. When the B255 Is programmaed to function In Modes

1 or 2, Port C generates or accepts “hand-shisking™ slgnals
with the perlpheral device, Reading tha contents of Port C

allows the programmear to test or verify the “status” of each
peripheral device and changs the progeam flow accordingly.

There Is no special instruction to read the status informa-
*“tlon- from.-Port C.- A, ncrmal Tead operation of Port C &
»'executed to parform thit function, -

IRPUT CONFIGEMATION
Oy 4 © o, o 0, 0,

B A R e S N

A

anor A AT &
OUTHIT COMF IGURATHOR

e Oy O 0 B 0, 0, 0O

WT[}NTI‘I " l "o [ma;Imn,Iw, lnm‘

G’OOUFI

unou-A ’

FIqure i7. MODE 1 Status \'hrd Format

IREFINTD BY MOGE 0 OA MOOE 1 2ELECTION]

[m Imu. 1 r, [-um

Gﬂ.o’)' A

Figure 18, MODE 2 Status Word Format



8255A /8255A-5

PROGRAMMARBLE PERIPHERAL INTERFACE

APPLICATIONS OF THE 8255A

The B255A I3 a very powerful tool tor Interfacing.
poripharal equlpment 1o the microcomputer systam, It
rapresenta the oplimum uae ol available pins and ! llex-
ible encugh 1o interface almoat any 1O davice wilthoul
\he need lor additlonal axternal logic.

Each peripheral device in a microcomputar system
usually has a “sorvice routine” assoclated with it, Tha
routina manages thé software Interface betwesn the
davice and.tha. CPU, The functional definitlon of the
82554 is programmed by the 11O service roullne and
bacomas an extonalon of the syslem sollware, By ex-
amining the VO devices interface characleriatica lor
both data transler and timing, and matching this Infor-
matlan {0 the examples and tables In the detalled opera-
tional description, a control word can easlly be devsl
oped to initializs the 8255A to exactly “fit" the applica-
tlon, Figures 12 through 25 present a few examples ol
typical applications of the 8255A.

INTEARUPT

ALOULST ‘
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HLN DATA NEADY ’ ;
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>

5

| 8,

| BACKSFALE
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DATA READY
ACK
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BUARCUGHS
3ELF.SCAN
DISPLAY

Figure 20. Keyboard and Display Interface

Figure 15: Prinier Intarface
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Interface
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Figuro 22 Digltal to Anaiog, Analog to Digital Figure 23. Baslc CRT Controller Interface
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