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LAMPlRANB 



#inc1ude<~1:dio.h> 

#incIude<reg8252.h> 

#define en PO 7 lIeu PO 7 
#detine IS PO 6 /:/rs PO 6 

~ ~ 

#define datakll PO 
#define led mem P2 
-Hdefine clock P! 3 
#define datanya Pi ~ 2 
at OxO xdaea llnsig!H~d char eeprom[56]: 
void tunda( unsigned char): 
void iniUcdO: 
void c1rscrO: 

fiP I 2 im data 

void tulis(unsigned chacunslglled char. unsigned cha[,char); 
unsiglled char keypad( void); 
\(lid inisialisa,i~serialO; 
void kirinl_ scrial(utlsigncd ~11ar)~ 
void tulis __ eepwlll(unsig,ued char,unsig,ned char): 
void menu2(lInsigned char}: 
void clock_scrial(ullsigned char); 
void semua""peIlerima(unsigned char,unsigned char); 

char code lTLenu[67)[20]=U" LMasukkan illputau"j, {"2.Status Alat"},] "3.Help"U" «By 
Deathscythe»"l, {"«-Masukkan angka-»" I, {"Pnr(0-7),alat(0-8j," \, {"Status(OIl)" I, {"Pnr 
terlalll besar"}, {"Alat terlalll besar"!,( "Stat terlalu besar"J,{" HI, {"Pm- :"L 
: "Tekan tombol Can utk"},{"keluar,panah atas"},{"utk balik,panah ba-"},-l"wah utk 
lanjut."}, {"Dig.it pertama pada"},{"menu pertama adalah"},{"uomor penerima"},{"]nputnya 
antara 0-7"}, {"Digitkeduapada "},{ "menu pertama adalall" },{"Ilomor alat"}, {"Inputuya 
antara 0-8"}, {"Digit ketiga paJa "},{"menu pertama adalah"},{"status alat"},{"lnputnya 
hanya 0&1"), {"Untuk mengontrol se-"),{"mua penerima maka"J,{"digit pertama 
diisi"),{"dcngall 0"1, . {"Untuk mengontrol se"},{"mua alat maka digit"J,{"kcdua diisi 
O"U"Berikllt contohuya :"}, (,,340=a1at ke4 pada"}, ("penerima ke-3 on"}, ("621=a1al ke-2 
pada"},{ "penerima ke-6 ou"}, {"OlO=alat ke-l pada"},{"semua penerima off'},{"051=alat 
ke-5 pacta"}, {"semua pener',ma on"}, {"200=semua alat pacta" }, {"penel'ima ke-2 
oiI"},{"701 =semua alat pada"},{"penerima ke-7 on"}, {"OOO=setlma alatpada"},{ "setiap 
penerima off'}, rOOI =semua alat pada"}. {"sctiap penerima on"}, {"Status alat dapat 
di"j,{fflihat pada menu no-"l,{"2. Tombol yang dt "l,{"pakai pada menu no"}, {"2 : panah 
atas utk "}, ("balik,panah bawah "J,("utk lanj~tombol"}, ("CAN utk keluar."}, ("< 
Create&Design By >"},{"Chornelius Ariesta"},{"NRP : 5103000066 "un <= Terima kasih 
=>"}, ("Penerimakosong !!"},{"Alatkosong !!"},{"statuskosong !!"}J; 

1*'======================================================= 
Program Utama 

==.=================~~====================*/ 

void main(void) 
( 

unsigned chaT posisi y; 
iniUcdO; IfInisia1isasi LCD 



} 

ttllis(O, 1 ,2J): 
tulis(1 ,2,2,0); 
tul is(2,3,2,0); 
tulis(3, 4 ,0,0): 
posisi3= f; 
luI is(O,posisi ~v, 0, '='): 
tulis( I.posisi_v. l,'>'); 

white(l ) 

Irfampilkan.Menu Pertarna 
/iTampilkalll"fenu Ked!la 
/ITampilkan Menu Ketiga 

IITampilkan Posisi Pallah 
(rfampilkan Posisi Panah => 

switch(keypadO) JICek Keypad apakah ada tom Ix)l yg ditekan 

} 

( , 
case 'u'; liTombol Panah Atas ditckan 

tulis(O.posisi3·0,' '): 
tuIis(I,posisiy,I,")~ 

POSIS1""y--: 

if (posisi.,,)'==O )posisi_:= I ; 
lulis(O,posisi y, 0,"'): 
tulis( Lposisi_y.l,':>'); 
tunda(4 ); 
brcak 

IITomboi Fallah bawah ditekan 
tulis(O.posisiy"O,' '); 
tulisO,posisiJ,l,' '); 
posisiJ++; 
if (posisi",)'=4)posisi5=3; 
mlis(O.posisij,O,'='); 
tulis( I,posisi_y, I,'>'); 
tUllda( 4); 
break; 

(ase 'c':tWlda(4); !.'T ombol ENT clitckan 
tWlda(4); 

?( .. ) lllenu_ J)05/51",)' ; 

clrscrO; 
tulis(O, l,2,O); 
tulis(1,2,2,0); 
tulis(2,3,2,0); 
tulis(3,4,O,O); 
tulis(O,posisi J,O, '='); 
tulis( l,posisiy, 1 ,'>'); 
break; 



1* 
Prosedur untuk mCllll!is ka!imat pada LCD 

*' , 

void tuIis( ullsigned char 110 _ kaL ullsigneD char pos __ Y, ullsigned char pos_ X, char karaktcr) 
unsigned char letak __ mem: 

switch(pos_ YJ 
lease t:ktak _mem=O:'(SO; 

break: 
case 2:ietaknlem=OxCO; 

break: 

bre-ak; 
case 4:!et:1k mem=(\xIYk 

break: 

Ictak _mcm=lctak _ mem+pos _ X; 
rs=O; 
led _ mem=lctak _ mem; 
en=l; 
cn=O; 
tWlda(l ); 
rs=l~ 

IfUntuk meletakkan kursor pada baris I 

IIUntuk meletakkan kursor pacta baris 2 

/(Untuk IneIetakkan klIr,;or pad..:'1 baris 3 

I/Untuk meletakkan kursor pacta haris 4 

if(karaklcr '=()) (lcd_mem=karaktcr; en=l: cn=O: tunda(2);} 
else 
{ 
for (y=O;menu[no_kal]tvl;y++){ led _mcm=mcnu[no _ kalllyl; /!untuk menulis 

katimatlkarakter pada LCD 
en=l; 
en=O: 
runda(2);} 
} 

} 

1*==================0================ 
Prosedur lmtuk Inisialisasi LCD 

i 
===================================================*/ 

void init lcdO 
{ 

rs=O; 
Jcd_mem=Ox38; 
en=l ; 
en=O; 



} 

tunda( 1): 

IS=O; 
led _ll1t:Hl "cO:\3 S; 
cn=!.; 
en=O: 
tllnda(l ): 

IS=O: 
led mt:m=O,,38: 
en=L 
en=O: 
tnnda( I): 

rs=O; 
led _mem=O,,:;S; 
etFL 
en=O: 
tunda(l ): 

Jed _mem=Ox06: 
cn= 1; 
en=O; 
tunda(1 ): 
\c.d _ mem=OxOC; 
ert= I: 
en=O; 
tunda(l ); 
led Inem=OxO 1; 
en=l; 
cn=O; 
lUllda(1); 

1*================================= 
Prosedur untuk menghapus tampilan LCD 

==========================================================*/ 
void c1rscrO 
{ rs=O: 

} 

led _mem=OxO I; 
en=l; 
en=O; 
tunda(l); 



/*============================================== 
Proscdur Delay untuk LCD., Clock Serial & Keypad 

void tunda(unsigned char nilai) 
ullsigned char X; 
switch(nilai) 

I 
} 

case 1: TMOD=Ox2J; 
THO=OxC5: 
TLO=Ox(}7: 
TRO=J; 
TFO=O: 
while (TFO==O); 
break; 

case 2: T!>.,lOD=Ox.2l: 
·1'HO~x1r~ 

TLO=OxCD; 
TRO=l: 
'lFO=O; 
while (TFO=O); 
break: 

case 3: TH2=Oxf8; 
TL2=Ox:lO; 
TF2=O; 
TR2=t: 
wllile (TF2=O); 
break; 

case 4: X=O; 
do 

, t 
THO=Ox3C; 
TLO=OxAF; 
TMDD=0x21; 
TRO=l; 
TFO=O; 
while (TFO==O); 
X++; 

l 
while(X!=3); 
break; 

flDEL\ Y 20 IllS untuk Init LCD 

ddelay 30 US untuk jeda tulisan 

fldelay 2 ms untuk clock serialku 

{fdelay l50 IDS untuk debounce 



/*========================================================== 

! Fangs! untuk menel1ma masukan dari keypad 

:::===,~=*! 

unsigned char keypad(void) 

(lmsigned char perulimgan,tomboLcek _ baris[4J= (Ox7F,OxBF,OxDF,OxEF}; 

perulangan~O~ 

do { 
P3'=cck baris[pemlangan t 

switch(P:1) 
case Ox77: 

case Ox7B: 

case Ox7D: 

case Ox7E: 

case OxB7: 

caseOxBB: 

case OxBD: 

case OxBE: 

caseOxD7: 

case OxDB: 

caSt OxDD: 

C<'lse OxDE: 

case OxE7: 

case OxEB: 

caseOxED: 

caseOxEE: 

default: 
} 

perulangan++; 

k1ll1bol=' l'~ 

break: 
tombo\='2': 
break: 
tombol='3': 
break: 
tombol='c': 
break: 
tombo] ='4'; 
break 
tombo!='S': 
break; 
tombol='6': 
bre;]k; 
1Ombol='m'; 
break; 
tombol='T; 
break; 
tombol='8': 
break; 
tombol='9'; 
break; 
tombol='u'; 
break: 
tombol='C; 
break; 
tombol='O'; 
break: 
tombol='c'; 
break; 
tombol='d'; 
break: 
{Ombol=O; 

if (pemlangan 4 )pemlangan=O; 

//.::\ngka I 

/IAngka 2 

IIAngka :1 

iitomboi Cor 

j!Angka4 

/IAngka 5 

IfAngka6 

//tombol MenO 

IIAngka 7 

ffAngka 8 

IIAllgka 9 

I/tombol panah atas 

fftombol Can 

IIAngka 0 

/Itombol Ent 

Iitombol panah bawah 



} 
while (tombol~O"O); 

rewm(tolllboI); 

void inisialisasi_ serial 0 

SCON=Ox40; 
T\'1OD=Ox2I; 
TH1=OxF4; !iBall(\rat~ 2400 
TF!~O; 

TRI=l; 

:oi:-==;:::.::7.::==--_-::;=====..;=-:::--====-~==================:::_=== 

Proscdur un!uk menulis data pada EEPROM internal 

Hlid tllIis __ eeprom(ll!lsigned char no_data. wlsigned char data_eeprom) 
I unsigne.d cbar b,mdingkalJ; 

WMCON=OxlA; 
ecprom[no _dataJ=data _ecprom; 
do 

b:mdingkan=WwfCON & Ox02;} 
while (bandil1gkan-=O): 
Wl\1CON=OxOA; 

/*'============================== 
Prosedur Menu 

*/ 

===========================-=-=================================*( 

VQid menu2 (unsigned char TIQ _menu) 
( stmct kirim data 

}" , 
union 

{ 

unsigned alatO : 1; 
unsigned alat[ : I; 
unsigned alat2 : 1; 
\illsigned ala13 : I: 
unsigned status _bit : I; 
unsigned bityenerilllaO: I; 
ill\sigtlcd bit ~uenerima 1: 1; 
unsigned bit yenerima2: I; 



llTIsigned char byte_data; 
struct brilll_ data byte; 

}bit clata; 

unsigned char tomb _vos,aiamat_ eevwm,nei.check,baris_tulisan,counter: 
uIlsigned char quitil\\'al_help: 
l "h:; ('."e/l '~11'-l1' d"'ak'u1 ~)'. HI .... ,t::""" ........... u.J. '-"- ( __ • 

switch( no _menu) 

case 1: dataku[ 1. ]=0: 
datakll[2]=O; 
dataku[3]=O: 
c1rscr( ); 
tlllis~4, 1.0.1)); 
tul is(5.3. 0,0); 

hllis(6.4.0,0); 
tombyos=5; 
do 

quit='O'; 
switch( key-padO) 

case lu1:break; 
case 'd':break: 
case'm':break; 
case 'c'; 
tulis(O,2,tomb yos: '); 
tombyos--; 
if (tomb _p05 4) tomb.,pos=5; 
break: 

'case 'C':qllit='['; 
break: 

case 'e':dataku[ I J=dataku[1J-48; Iluntuk mcrubah ASCH TIomor 
penerima menjadi bilangan desimal 

dataku[2]=dataku[2]-48/lunttlk mcrubah ASCII nomOr alat 
menjadi bilangan desimal 

dataku[3J=datak"U[3J-48;f/untuk merubah ASCU statusalat 
menjadi bilangan desimal 

if (dataku{l)=OxDO) I/apabila penerima tidak diisi sarna 
sekali maka dataku[ I J akan bemilai 256-48= 208 

tulis(64,2,O,O): IJtampiJkall pesatJ bahwa penerima beJum 
diisL tunda se\ama beberapa detik 

nci=O; 
do 
I 
tunda(4); 
nel++; 
} 
whilc(ncll=lO); 



tulis( 1 0,2,0,0); Iluntuk meng.hapus bans 2 
tomb~os=5; 

tulis(0,2,tombpos: '); 
datak-u[ 11~{J; 
dataku[2J=O: 
datc'lku[3 J=o: 
brea,1;:: 

if (dataku[2]==OxDO) 
sama sekali maka dataku[l J akan bemilai 256-48= 208 

{ tulis(65,2,O,O): 
pcnerima bcium diisi, ttmda selama bebcTapa detik 

nel=O; 
do 
{ 
tunda(4 ); 
uel++: 
} 
whik(nell=IO); 

ifapabila alat tidak diisi 

//1<"unpilk3n pesan bah"wa 

tu1js(lO .. 2~O.,O); /Juntuk nH .. ~nghapus boos 2 
tomb ~os=5; 
rulis(O,2,tomD yos,' 'J; 
dataku[ I J=O; 
dataku{2j=O; 
dataku(3j=O; 
bre~1k; 

J 
if (datakuP)==OxDO) //apabila status tidak diisi 

SiIJHa sekali maka dataku[ll akan bemilai 256-48= 208 
tulis(66,2,O,O); Iitampilkan pesan bahwa penerima 

belum diisi, tUDela seJama beberapa detik 
nel=O; 
do 
{ 
tullda(4); 
ne1++; 
1 
while(nel!= 10); 
tulis(lO,2,O,O); Ilulltuk mellghapus baris 2 
tomb~os=5; 

tulis(O,2,tomb jX)s; '); 
dataku[11=O; 
dataku[2]=O; 
dataku(31=O; 
break; 
} 
if (datak:u[1]>7) ffcekapakaltpenerimalebihdad 7 
{tulis(7,2,O,O); Iitampilkan ~"'SaII kesalahan 
nel=O: 



apabh aht lcbih dan R 

kesalahan 

apakah status lebih dan [ 

kesalahan 

do 

tunda( 4); 
nel+T: 

l 
while{neJi=lO}: 
tubs( 10.2,0,0): l/u!1tuk menghapus baris 2 
tOlnb -.t'Jos=5 ~ 
tuiis{O.2.tOlnbJ)os: 'j; 
dataku[ 1]=0; 
datrrk u (2]:=i}: 
dataku[3]=O: 
break: 
• ! 

if (dataku[2]>8) 

nei=O: 
do 
{ 

lulis{ 8.2.0.0): 

tunda( 4): 
ne!++: 
) 
while(nel!= 10); 
tulis( 1 0,2,0,0); 
tomb yos=5: 
tulis(O.Ltombj){)s,' '); 
datakur I ]=D; 
datak\\l21=O; 
datakuf3J=O; 
break 
) 
if (dataku{3» \) 

{ 

nel=\); 

do 
I 
I 

tulis(9,2,O,O); 

tunda(4 ); 
ne1++; 

} 
while(nel!=lO); 
tulis(IO,2,O,O); 
tomb J)Os=5; 
tulls( D,2,tomb yos,' '); 
datakn[ 1 J=O; 
dataku[2J=O; 

Ilcek 

//(an:lpiJkan posan 

Ileek 

Iitampilkan pesan 



dataku[31=O: 
break: 
l 
! 

dataku[41=(dataku[ 1 J«5 )+( dataku[31«4)+(dataku(2}); 
b it ~ data. by 1e _ data=datakuf 4 J: 
if (daraku[ J J=O) semua 'yenerima(dataku[2],dataku[3]+48): 

ffeek apakall penerima=O 

ease 2: elrse£(): 

else if(dataku[2J=-=Oj Ilcek apakah alat=O 
: nei=O: 
do 
i 
\ 

alamat eeprom=« dataku[ l] *8)+llei); 
tulis_ eeprom.\alamat._ eeprom,(dataku [3 )+48): 

while (neii=8): 

alamat~ eeprom=«dataku [1] *8)+datak'U[2]): 
tulls ~ eeprom(alamat~ eeprom.(dataku[3]+48)); 
} 
quit='\'; 
break: 
defilulr: tomb.pos++: 
if (tomb 'yos=9)tomb 'yos=8: 
dataku(tomb .YQs-SJ=keypadO: 
tulis(O,2,tomb .J.>Os,dataku[tomb ~pos-5]); 
Guit='O': 
break: 
;
tunda(4): 
} 
while (quitl='l'); 
break 

bans tl.llisan= I: 
nel=8; 
eheck=l; 
counter=O; 
do 
{ tulis( 11,bans~tulisan.,O,O); litampilkan kata "Pnr : " 

pacta bans pertama pada LCD 
tulis( ll,baris _ tulisan,4,'O'+baris _ tulisall); litampilkan angka 

" 1" pada baris pertama kolom ke empaL sehingga pada LCD tampil tulisan "Pnr 1 : n 

do 
{ uel++; 
counter++; 
WMCON=OxOA; 
tuJis(O,baris ~ tulisan,nel-check,eeprom[nel]); 



). 
w-hile (coulltcr:=8); 
baris tuiisan-+----: 
check=check~8: 

counter=O~ 
I 
I 

,,"hi1e (b"ris_tulis<ln!~"5)~ 
do 
! 
l 

s,,"itchlkcypad l ) ) 

case u: 
baris tulismF!: 
neJ--:-=-g~ 

check=l; 
counkr=O ~ 
do 
{ tu1is( 11 ,baris_tu.Jisan,OJJ); litampilkan kata 

"Pnr : " padil baris penam3 pad a LCD 
tulis(] Loaris Julisan,4:0'+barisJulisH1l): l!tmnpilkan 

allgka "1" pada barls pertmna ko!om ke empat, sehingga pada LCD tampil tulisan "Pur 1 ; " 
do 
1 neh~; 
counter~~", 

WMCON=DxOA; 
tulis(O,baris tulisan,nel-check,eeprom[nei]); 
) 
I 

while (coullterl~8); 
baris __ tulisan+--r-: 
check=check+8: 
counter=O: 
} 
while (bans tulisan l=5); 
brea!~: 
case'd': 
clrsCI\); 
baris _ tulisan= 1; 
nei=40: 
check=33; 
counter=O; 
do 
{ tulis(ll,baris_tulisan,O,O); IItampilkan kata 

"Pnr : " pada baris pertama pada LCD 
tulis( I I ,baris_ tulisan,4:4'+baris_tulisan); iltampiIkan 

angka "1" pada baris pertmna ko1om ke empm, sehingga pada LCD tampil tulisan "Pnr 1 : " 
do 
( neJ++; 
counter++; 
WMCON=OxOA; 



/*-
Prosedur serial 

==========::;'.:========:::::===========================_-:::==---=:==========*/ 
void clock_serialCunsigned char xx) 

datanya=xx: 
clock=O: 
tunda(3); 
dock=l; 
tundd(] ): 

Vl)id senlua~J)efJelinla(un5ig.tled char alalnat_alat, unsigned char isi_ch-tta) 
{JI]si!!ned char pemlang<lll l,alamatpenerim:q1erulimgan 2: 

perulangan_l =0: 
do 

) 

perulangall_l ++; 
if (a1arnat_alat=O) 
( pelulangan_2=O; 
do 

I , 

perulangan _2++; 
alamat _penerima={peruJangan_1 * 8 }+pem langall_ 2; 
tufis _ eeprom(almnatJlenerimai si_ data): 

while(pemlallgau _21=8); 
} 
else 
{ 

alamat~eneriIIla={peru1allgan _I *8 }+alarnat_ alat: 
.tulis _ eepmm(alamat~enerima,isi _data); 

whHe(pemlangan_1 f=7); 

void kirim _serial{unsigned char ser) 
( SBUF=ser; 

whi1e(TI==O); 
TI=O; 



} 

/* 
Prosedur seriai 

===~-:::====::::::====================:===~.::::=====================:====*/ 

void clock _ seriaJ(unsigned char xx) 
dat:omya=xx; 

clock=O: 
tunda(3 >: 
dock=!; 
tunda(3); 

\'o-id Scll1ua ---1Jt::neli1l1a(uB~ignC'd char alarnat_ a13t~ \..uls1g.ned char i5\_ data) 
tlllsigne{J char pemJangan l.ali1maryenerima,penJJangan_2; 

peTul:mgau_l o,,\); 

} 

do 

) 

perulangall_l-+~-: 

if (alamat_alat==O) 
{ perulangan2=O: 
do 

., 
j 

pCJulangan_2++; 
alamat _penerima={perulangan _ I *8)+peru\angan _2; 
tulis _ eeprom( a!amarJlenerima,isi _data); 

whik(perulangan_2!=8); 

J 
else 

alamat...J)cnerima=(perulangan _l *8)+alamat_alat; 
. tulis _ eeprom(alamat...JJcnerima,i. i _data); 

while(peru!angan _1 !=7); 

void kirim_seriaI(unsigned char ser) 
( SBUF=ser; 

whilc(TT==D); 
TI=O; 



LAMPlRANC 



$include(reg8252.inc) 

rs 
en 
status 
buffer serial 
valid 
buffer 
dataku 
temp 
jumlall_lcd 
jurnlah 
basil 

org Oh 
sjrnp start 

org 03h 

bitpLO 
bit pl.l 
bit 04h 
equ 20h 
equ40h 
equ 5Th 
equ40h 
equ 59h 
equ SOh 
equ 51h 
equ 62h 

ljmp terima_data 

org 2Bh 
ljmp cek _valid 

org 30ll 
start: 

stant: 

terima data: 

data ke n: 

data noI: 
selesai terima: 

moy r2,#0 
mov ie,#Oa 1 h ;set enable imerupt (int external 0 dan timer 2 int) 
setb pt2 ;set 5tlpaya int timer I rnenjadi high-
setb itO ;se! supaya interupt xternal 0 akti£Tjya negatif edge trigering 
aeall illit led 
mov dptT.#peuerima 
aeaH mlis kaEmat 

ileall cck_isi_ eeprom ;Panggil prosedur lItk cck isi ceprom 
:aeail detik 
sjmp slarrl 

push aee 
mova..bufkr serial 
cjne r2~#O.data _ ke_D 
aeall waktu kirim 

jllb p3.3,datanol 
seth ace.7 
sjmp selesai_teriJJliJ 
ell' ac~.7 
rla 
mov buffer seriaLs 
inc r2 

:Loncat ke program ulama 

:simpan accllllluiaror ke stack memori 

:cek cek junl1ah bit data yang diterirna 



sel: pop acc ;ambil isi accumulator dari stack memori 
reti 

eek valid: push ace 
ejne r2,#8,tidak _valid ;cek apakalljwnlall data yang diterima=8bit 
acall decoder 

ridak valid: movr2,#D 
mov buffer _serial,#O ;kosongkan isi buffr serial 
clf tr2 
clrtt2 
pop ace ;ambil isi accumulator dari stack memori 
reti 

decoder: moy a,buffer _serial 
ani a,# lllOOOOOb 
cjne a,#2Dh,decoder __ selesai 

pCllcrima pertama? 
jnb status, status _off 
mov dataku,#lOh 
sjmp cek _ al amat 

status off: mov dataku,#O 
·;ck alamat: moya,dataku 

ani a,# IOh 
moy r5.a 
mova,buffer_serial 
anI a#Ofh 
mov hasi},a 
mov r4.3 
acall switch OIl otT 
mov dptL#O 
mav dpl,nasil 
acaH tubs _ eeprom 
mav rO,#06h 

decoder scks:li:rct 

;cek apakah data yang diterima untuk 

;cek apakah status alat on/off 
;aJat diset on 

;alat diset off 

:ambil bit Status alat 
:bit status elisimpan eli r5 
;isi accumulator dengan buffer serial 
:ambil bit nomor alat 
:simpan bit !lomor alat pada variable hasil 

;panggii prosedur untuk menulis eeprom 

switch on off cjne r4,#Ldtw :prosedur untuk menyalakan 

satu ofT: 

dlla: 

dua orr: 
tiga: 

cjne 15,#10h~~..atu off 
setb pO.O 
sjmp dua 
elf pO.O 

cjne r4,if2,tiga 
cjnc r5.#10ltdU3_ulT 
setb pO. I 
sjrnp riga 
clr pO.l 
cjne r4,#3,empat 
cjnc [5,# 1 Oh,tiga _off 
setb pO.2 



tiga_off: 
empat: 

empat_off: 
lima: 

lima off: 
enam: 

enam ofT 
tujuh: 

tujuh_off: 

sjmpempat 
clr pO.2 
c.ine r4,#4,lima 
cjne r5,# lOh,empat_ off 
setb pO.3 
~jmp 1ima 
elr pO.3 
c:.ine r4,#5,enam 
ijlle r5,# I OhJima_ off 
setbpOA 
sjmp enam 
elf pO.4 
cjne r4,#6,tujuh 
cjne D,# lOh,enam_ otT 
setb pO.S 
sjmp tujuh 
ch' pO.5 
cjne r4,#7,deJapan 
cjne rS,#lOhJujuh_off 
setb pO.6 
sjmp deJapan 
c1rpO.6 

delapall: cjne T4,#8,switch_ seJesai 
cjne r5,# I OlLde!apan_ off 
setb pO.7 
sjmp s~yitch_ selesai 

dclapan _off: elf pO.7 
switch selesai: nop 

ret 

wakiu kinm: clr C 1'2 ;prosedur timer untnk menerima data 
setb CP RL2 
:rnov t2COIL#-O 1 h 
mov tl12.;;'83h 
mov rl2,#OOh 
serb tr2 
cir tf2 
ret 

eek lSl EEPROI\1: mov jumlah Jcd,#'[' 

HiO\" jtHnla}L~ 1 
mov buffer,#OcOh 
aean J1Jngsi_inir 
1110\ dptr)ialat_Honl~r 

aeat! tutis kahmat 

moy butTer.~Oc5h 

:prosedur untuk mcmeriksa isi EEPROM 
dan menyalakan aJat. 



switch on: 

beluI11 selesai: 

cek i si scksai: 

tulis EEPRDrvj: 

cek busy: 

tulis kalimat: 

aca1J ftmgsi jnit 
mov buiferjumlah_1cd 
acall ftmgsi _ tulis 
mov dptrji{)h 
may dpl,jumlah 
acall baca_ eeprom 
jb accA,switch on 
mov buffer,#Oc9h 
acall ftmgsUnit 
mov dptr,#mati 
acall tulis kalimat 
acall detik 
sjmp belum _ selesai 
mav buffer,#Oc9h 
acaJJ flUlgsUnit 
mDV dptr,#hidup 
acall tulis kalimat 
moy dptr,#Oh 
moy dpl,jmnlah 
acaH baca_eeprom 
mova.,dat}1ku 
an! a.,#1% 
movr5,a 
mov r4jumlall 
acall switch on off 
acall detik 
inc jumlah_lcd 
inc jUJpJah 
moy r~jumlah 
cjne r4,#9.cekjsi_eeprom2 
ret 

moy wmcon.# I Ah 
Inov a .. dataku 
11l0'iX (!i'dptr.a 
mova.wmcon 
an] 3~~02h 

jz cek_busy 
rno\' \VlnCOrL#Oah 
ret 

mov nwcon}fOaH 
lllOY·,\ .. a,(~l:~dptr 

mo\' datak~a 
ret 

clra 
I110"'C 3/{?\1+dptr 
cjne a.~Ofungga _ S8J1J.3 

:prosedur untuk mengisi EEPROM 

:proscdur zmtuk memhaca isi EEPROM 

;prosedur untuk menulis kata pada LCD 



sc1esai: 

detik: 

sjmp sclesai 
acalJ write text 
inc dptr 
sjmp tulis_kalimat 
ret 

tundall 50000,20,11h 
ret 

; Clear LCD Screen 

clrscr: 

; Write Text 

write text: 

mov butTer,#Olh 
acalJ fimgsUnit 
ret 

moy 

acall 
ret 

buffer,a 
fungsUulis 

: Initialisasi LCD 

init led: aca\\ wait kd 
mov buffer,#038H 
acall fungsUnit 

mov buffer,#06H 
acall fungsUnit 

moy buffer,dOCH 
acal! fungsi in it 

-

mov buffer.#O i H 
acalJ flmgsi ini t 

-
ret 

: fungsi !nit 

fungsijnit: moy p2,bufIer 
elr rs 
s~tb en 
elr en 
Ilcall wait led 
ret 



; Fungsi Tulis 

fungsi _ tulis: mov p2,buffer 

; Wait LCD 

wait led: 

wait tubs: 

status alat: 
hidup: 
mati: 
Penerima: 
alat nomer: 

end 

setb rs 
setb en 
elf en 
aca11 ,-vait tulis 
ret 

mov ulloti#OIH 
mov thO,#OCSH 
mov tJO.#08H 
clf ill) 
setb trO 
jnb tfO,$ 

ret 

movr6,#IOO 
djnzro,$ 
ret 

db 'Status: ',OFh 
db 'Hidup',OFh 
db 'Mati ',OFh 
db 'Penerima 1 ',on 
db 'Alai, ',OFh 
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atures 
ompatible with MC5-S1 ~ Products 
< Bytes of In-System Reprogrammable Downloadable Flash Memory 
- SPI Seriallntenace for Program Downloading 
- Endurance: 1,000 Write/Erase Cycles 
< Bytes EEPROM 
- Endurance: 100,000 WritelErase Cycles 
, to 6V Operating Range 
~"Y Static Operation: 0 Hz to 24 MHz 
hree-Ievel Program Memory Lock 
)6 x 8-bit Internal RAM 
~ Programmable VO Lines 
hree 16-bit Timer/Counters 
ine Interrupt Sources 
rogrammable UART Serial Channel 
PI Serial Interface 
ow-power Idle and Power-down Modes 
Iterrupt Recovery From Power-down 
rogrammable Watchdog TImer 
ual Data Pointer 
ower-off Flag 

!scription 
1 ATS9SS252 is a low-power, high-performance CMOS S-bit microcomputer with 
bytes of downloadable Flash programmable and erasable read only memory and 
bytes of EEPROM. The device is manufactured using Atmel's high-density nonvol
e memory technology and is compatible with the industry-standard SOC51 
ruction set and pinout. The on-chip downloadable Flash allows the program mem-
to be reprogrammed in-system through an SPI serial interface or by a 

Iventional nonvolatile memory programmer. By combining a versatile S-bit CPU 
1 downloadable Flash on a monolithic chip, the Atmel AT89S8252 is a powerful 
:rocomputer which provides a highly-flexible and cost-effective solution to many 
bedded control applications. 

l A TS9SS252 provides the following standard features: 8K bytes of downloadable 
sh, 2K bytes of EEPROM, 256 bytes of RAM, 32 VO lines, programmable watch
l timer, two data pointers, three 16-bit timer/counters, a six-vector two-level 
,rrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In 
lition, the A T89S8252 is designed with stalic logic for operation down to zero fre
mcy and supports two software selectable power saving modes. The Idle Mode 
ps the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
1 to continue functioning. The Power-down mode saves the RAM contents but 
lZes the oscillator, disabling all other chip functions until the next interrupt or hard
re reset. 

3 downloadable Flash can be changed a single byte at a time and is accessible 
)ugh the SPI serial interface. Holding RESET active forces the SPI bus into a serial 
'gramming interface and allows the program memory to be written to or read from 
ess Lock Bit 2 has been activated. 

__ iIiIIliiilliiiiiir® 

8-bit 
Microcontroller 
with 8K Bytes 
Flash 

AT89S8252 
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n Configurations 
PDIP 

;>2'1 P'.D 1 

(T"2EX,Pl_1 2 

POFPrrOFP 

(MOSf}P'"1.5 

(""lSO) PL6 

(ScKlPU 3 
R$T 

$"ID}?J..O 

(TXI)') P'J..1 

(INTo.) P3.~ 6 
(iti'fi)f>3.3 9 

{fO)PM 10 
(T1)P3.5 11 

C;-;:"iJ8 
naoo 
~~:5-~ 

":«<"!-;o U;:>-;<'I/O'". _____ U00000 

ILrLl!..o..c...Z>tl-o..lL.l!... 
n 

in Description 

;c 
Ipply voltage. 

"0 
"Qund. 

,rtO 

PQ.4{AQ..() 

PO.S (AL'r51 

nHi{.~) 

Pit7 (AD]) 

EANPP 
>Ie 
AllmOG 

P27(A15) 

P1.6 (AI.() 

P25 (.0\13) 

,rt 0 is an 8-bit open drain bbi-didirectionaJ 1/0 port. As an 
Itput port, each pin can sink eight TTL inputs. When 1s 
e written to port 0 pins, the pins can be used as high
pedance inputs. 

nt 0 can also be configured to be the multiplexed low
der address/data bus during accesses to ex1ernal 

PLCC 

program and data memory. In this mode, PO has internal 
pullups. 

Port 0 also receives the code bytes during Flash program
ming and outputs the code bytes during program 
verification. Extemal pull ups are required during program 
verification. 

Port 1 
Port 1 is an 8-bit bi-directionall/O port with internal pullups. 
The Port 1 output buffers can sink/source four TTL inputs. 
Whei1 1 s are written to Port 1 pins, they are pulled high by 
the internal pullups and can be used as inputs. As inputs, 
Port 1 pins that are externally being pulled low will source 
CUlT Jnt (lid because of the intemal pullups. 

AT89S8252 ____________ _ 
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:)ck Diagram 

GND : 

PSEN 

EA I Vpp 

AST 

I m;oM I 

, 

1'2.0 . P2.7 

........................ 
------~--c_------ -------.--- ---~--~--~ __ _ 

~ 
~g 

~j.--------, 

INSTfUCTION 
REGISTER 

8 
i 
I 

-------------\- --i- -i --\- -r --r-.. ".". 
PS.O - PS.7 Pl.0 - P1.7 

3 



me Port 1 pins provide additional functions. P1.0 and 
. 1 can be configured to be the timer/counter 2 external 
mt input (Pl.0rr2) and the timer/counter 2 trigger input 
.1 rr2EX) , respectively. 

n Description 
ihermore, Pl.4, Pl.5, Pl.6, and Pl.7 can be configured 
the SPI slave port select, data input/output and shift 
ck input'oulput pins as shown in the fol/owing table. 

)rt Pin I Alternate Functions 
I 

1.0 i T2 (external count input to Timer/Counter 2), 
i clock-out 

1.1 i T2EX (Timer/Counter 2 captureJreload trigger 
: and direction control) 

1.4 I SS (Slave port select input) 

1.5 i MOSI (Master data output, slave data input pin 
i for SPI channel) 

~ MISO (Master data input, slave data output pin 
for SPI channel) 

1.7 I SCI( (Master clock output, slave clock input pin 
for SPI channel) 

rt 1 also receives the low-order address bytes during 
Lsh programming and verification. 

rt2 

rt 2 is an B-bit bi-directionalliO port with internal pullups. 
e Port 2 output buffers can sink/sounce four TTL inputs. 
len 1 s are written to Port 2 pins, they ate pul/ed high by 
l internal pull ups and can be used as inputs. As inpl ts, 
rt 2 pins that are externally being pulled low will source 
rrent (IIJ because of the internal pul/ups. 

,rt 2 emits the high-order address byte during fetches 
om external program memory and during accesses to 
ternal data memory that use 16-bit addresses (MOVX @ 

'TR). In this application, Port 2 uses strong internal pul
lS when emitting 1 s. During accesses to external data 
lmory that use S-bit addresses (MOVX @ RI), Port 2 
litS the contents of the P2 Special Function Register. 

Irt 2 also receives the high~rder address bits and some 
ntrol Signals during Flash programming and verification. 

Irt 3 

Irt 3 is an 8 bit bi-directional 110 port with internal pullups. 
Ie Port 3 output buffers can sink/source four TTL inputs. 
hen 1 s are written to Port 3 pins, they are pulled high by 
3 internal puUups and can be used as inputs. As inputs, 

AT89S8252 

Port 3 pins that are externally ooing pulled low will source 
curront (lId because of the pul/ups . 

Port 3 also serves the functions of various special features 
of the A T89S8252, as shown in the following table. 

Port 3 also receives some control signals for Flash pro
gramming and verification. 

Port Pin 
I • I Alternate FunctIons 

P3.0 / RXD (serial input port) 
-

P3.1 TXD (serial output port) 

P3.2 i INTO (external interrupt 0) 

P3.3 i INTl (external interrupt 1) 

P3,4 1 TO (timer 0 external input) 

P3.5 T1 (timer 1 external input) 

P3.6 WR (external data memory write strobe) 

P3.7 RD (external data memory read strobe) 

RST 

Reset input. A high on this pin for two machine cycles while 
the oscillator is running resets the device. 

ALEIPROG 

Address Latch Enable is an output pulse for latching the 
low byte of the address during accesses to external mem
ory. This pin is also the program pulse input (PROG) during 
Flash programming. 

In nonmal operation, ALE is emitted at a constant rate of 1/6 
the oscillator frequency and may be used for external tim
ing or clocking purposes. Note, however, that one ALE 
pulse is skipped during each access to external data 
memory. 
If desired, ALE operation can be disabled by setting bit 0 of 
SFR location BEH. With the bit set, ALE is active only dur
ing a MOVX or MOVe instruction. Otherwise, the pin is 
weakly pulled high. Setting the ALE-disable bit has no 
effect if the microcontroller is in external execution mode. 

PSEN 
Program Store Enable is the read strobe to external pro
gram memory. 
When the ATB9SS252 is executing code from external pro
gram memory, PSEN is activated twice each machine 
cycle, except that two PSEN activations are skipped during 
each access to external data memory. 

EANPP 
External Access Enable. EA must be strapped to GND in 
order to enable the device to fetch code from external pro-
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XTALl 3m memory locations starting at OOOOH up to FFFFH. 
lte, however, that if lock bit 1 is programmed, EA will be 
emally latched on reset. 

Input to the inverting oscillator amplifier and input to the 
intemal clock operating circuit. 

\ should be strapped to V cc for intemal program execu
,ns. This pin also receives the 12-volt programming 
able voltage (Vpp) during Flash programming when 12-
It programming is selected. 

ble 1. A T89S8252 SFR Map and Reset Values 

XTAL2 

Output from the inverting oscillator amplifier. 

OFSH ~------~----------~~-------+--------4-------~r--------+----------r-------~1 OFFH 

OFOH B II OF7H 
00000000 I • 

L-~~~-+--------~--------~------~-------+--------i-------~I! -------,1 
OESH I OEFH ! : I 

: ! i 

ACC I i i I 1 00000000 ! i \ 
OE7H OEOH 

i i 
i I 

\ 
I I 

I I 
I I SPCR PSW I i I 00000000 i 

, 
000001 XX I 

I 

COSH ODFH 

OooK OD7H 

T2CON I T2MOD I RCAP2L RCAP2H TL2 TH2 I oooooooo I XXXXXXOO ! oooooooo oooooooo oooooooo oooooooo OC8H OCFH 

I 
I I I I OCOH OC7H 

IP \ I xxoooooo i 
OBBH OBFH 

P3 I I 11111111 i OBOH OB7H 

IE SPSR j 
OXOOOOOO OOXXXXXX \ 

OASH OAFH 

P2 

I 11111111 
OAOH OA7H 

SCON SBUF 
, 

I 
oooooooo XXXXXXXX 98H 9FH 

P1 WMCON 
11111111 00000010 90H 97H 

88H 
TCON TMOD TLO TLl THO THl 

00000000 00000000 00000000 OOOOOOOO OOOOOOOO OOOOOOOO 
8FH 

I PO SP OPaL DPOH DP1L 

~l 
SPDR PCON 

11111111 00000111 OOOOOOOO OOOOOOOO oooooooo XXXXXXXX oxxxoooo SOH S7H 
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lecial Function Registers 
nap of the on-chip memory area called the Special Func-
1 Register (SFR) space is shown in Table 1. 

Ie that not all of the addresses are occupied. and unoc
>led addresses may not be implemented on the chip. 
ad accesses to these addresses will in general retum 
Idom data, and write accesses will have an indeterminate 
,ct. 
er software should not write 1 s to these unlisted 

)Ie 2. T2CON-Timer/Counter 2 Control Register 

2CON Address = OCSH 

It Addressable 

I TF2 

t I 7 

ymbol Function 

EXF2 

6 

RCLK TCLK 

5 4 

locations, since they may be used in future products to in
voke new features. In that case, the reset or inactive values 
of the new bits will always be O. 

Timer 2 Registers Control and status bits are contained in 
registers T2CON (shown in Table 2) and T2MOD (shown in 
Table 9) for Timer 2. The register pair (RCAP2H, RCAP2L) 
are the CaptureiReload registers for Timer 2 in 16 bit cap
ture mode or 16-bit auto-reload mode. 

Reset Value = 0000 OOOOB 

EXEN2 TR2 CPiRL2 

3 2 o 

F2 Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either 
RCLK = 1 or TCLK = 1. 

XF2 I Timer 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and EXEN2 = 1. 
I When Timer 2 interrupt is enabled. EXF2 = 1 will cause the CPU to vector to the Trmer 2 interrupt routine. EXF2 must be 
I cleared by software. EXF2 does not cause an interrupt in upldown counter mode (DCEN = 1). 

CLK Receive clock enable. When set. causes the serial port to use Timer 2 overflow pulses for its receive clock in serial port 
Modes 1 and 3. RCLK = 0 causes Timer 1 overflows to be used for the receive clock. 

eLK Transmit clock enable. When set. causes the serial port to use Timer 2 overflow pulses for its transmit clock in serial port 
Modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock. 

XEN2 Timer 2 external enable. When set, allows a capture or reload to occur as a result of a negative transition on T2EX if 
Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2EX. 

R2 Start/Stop control for Timer 2. TR2 = 1 starts the timer. 

:/T2 Timer or counter select for Timer 2. crr2 = 0 for timer function. CIT2 = 1 for external event counter (falling edge triggered). 

:PfRL2 Capture/Reload select. CPIRL2 = 1 causes captures to occur on negative transitions at T2EX it EXEN2 = 1. CPfRL2 = 0 
causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2EX when EXEN2 = 1. When 

. either RCLK or TCLK = 1 • this bit is ignored and the timer is forced to auto-reload on T \Iller 2 overflow. 

AT8958252 
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Itchdog and Memory Control Register The WMCON 
~ister contains control bits for the Watchdog Timer 
lown in Table 3). The EEMEN and EEMWE bits are used 

to select the 2K bytes on-chip EEPROM, and to enable 
byte-write. The DPS bit selects one of two DPTR registers 
available. 

ble 3. WMCON-Watchdog and Memory Control Register 

{MeON Address = 96H Reset Value = 0000 001 OB 

! PS2 PS1 PSO EEMWE EEMEN DPS WDTRST WDTEN 
,rr r----7----+----6----+----5----J----4----~----3--~~---2----~---1----~---0--~ 

,ymbol 
i . 
I Function 

'52 Prescaler Bits for the Watchdog Timer. When all three bits are set to "0', the watchdog timer has a nominal period of 
'S1 16 ms. When all three bits are set to "1", the nominal period is 2048 ms. 
SO 

EMWE \ EEPROM Data Memory Write Enable Bit. Set Ihis bit to "1" before initiating byte write to on-chip EEPROM with the 
MOVX instruction. User software should set this bit to "0- after EEPROM write is completed. 

EMEN \lnternaJ EEPROM Access Enable. When EEMEN = 1, the MOVX instruction with DPTR WIll access on-chip EEPROM 
instead of external data memory. When EEMEN = 0, MOVX with DPTR accesses external data memory. 

)PS Data Pointer Register Select. DPS '" 0 selects the first bank of Data Pointer Register, DPQ, and DPS '" 1 selects the 
second bank, DP1 

VDTRST Watchdog Timer Resel and EEPROM ReadylBusy Rag. Each time this bit is set to "1" by user software, a pulse is 
iDYIBSY generated to reset the watchdog timer. The WDTRST bit is then automatically reset to "0" in the next instruction cycle. 

I The WOTRST bit is Write-Only. This bit also serves as the RDY/BSY flag in a Read-Only mode during EEPROM write. 
I RDY IBSY '" 1 means that Ihe EEPROM is ready to be programmed. WMe programming operations are being executed, 
I the RDYIBSY bit equals "0- and is automatically reset to "1" when programming is completed. 

VDTEN Watchdog Timer Enable Bit WDTEN = 1 enables the watchdog timer and WDTEN = 0 disables the watchdog timer. 

'I Registers Control and status bits for the Serial Peri ph
aI Interface are contained in registers SPCR (shown in 
tble 4) and SPSR (shown in Table 5). The SPI data bits 
e contained in the SPDR register. Writing the SPI data 
gister during serial data transfer sets the Write Collision 
t, WCOl, in the SPSR register. The SPDR is double buff
ed for writing and the values in SPDR are not changed by 
~t. 

Dual Data Pointer Registers To facilitate accessing both 
internal EEPROM and external data memory. two banks of 
16 bit Data Pointer Registers are provided: DPO at SFR 
address locations 82H-83H and DP1 at 84H-85H. Bit DPS 
= 0 in SFR WMCON selects DPO and DPS = 1 selects 
DP1. The user should always initialize the DPS bit to the 
appropriate value before accessing the respective Data 
Pointer Register. 

tefrupt Registers The global interrupt enable bit and the 
dividual interrupt enable bits are in the IE register. In 
Idition, the individual interrupt enable bit for the SPI is in 
e SPCR register. Two priorities can be set for each of the 
~ interrupt sources in the IP register. 

Power Off Flag The Power Off Flag (POF) is located at 
bie 4 (pCON.4) in the PCON SFR. POF is set to "1" during 
power up. It can be set and reset under software control 
and is not affected by RESET. 

7 



AllDEl 
,Ie 4. SPCR-SPI Control Register 

'CR Address" D5H Reset Value = 0000 01 XXB 

:i! 

~SP\E. I SPE I DORD MSTR CPOL CPHA SPRl SPRO 

I ' 7 6 I 
5 4 3 2 1 0 I , 

mool i Function 

'IE ! SPllnterrupt Enable. This bit, in conjunction with the ES bit in the IE register, enables SPI interrupts: SPIE " 1 and ES 
i ,,1 enable SPI interrupts. SPIE " 0 disables SPI interrupts. 

------i~------------~--------------------~----------------------------------------~ 
i SPI Enable. SPI = 1 enables the SPI channel and connects !:3S, MOSI, MISO and SCK to pins Pl.4, Pl.5, Pl.6, and 
i Pl.7. SPI " 0 disables the SPI channel. 

'E 

.--------------------------------~ 
)RD i Data Order. DORD " 1 selects LSB first data transmission. DORD ,,0 selects MSB fll'Sl data transmission. 
--_f__ 

nR .i Master/Slave Select. MSTR = 1 select.s Master SPI mode. MSTR " 0 selects Slave SPI mode. 

'OL i Clock Polarity. When CPOL = 1, SCK is high when idle. When CPOl = 0, SCK of the master device is low when not 
I transmitting. Please refer to figure on SPI Clock Phase and Polarity Control. 
I 

'HA ! Clock Phase. The CPHA bit together with the CPOL bit controls the dock and data relationship between master and 
i slave. Please refer to figure on SPI Clock Phase and Polarity Control. 

----r- ----~------------------------------------~ 
'RO ! SPI Clock Rate Select. These two biis control the SCK rate of the device configured as master. SPRl and SPRO have 
'Rl I no effect on the slave. The relationship between SCI< and the oscillator frequency, F QSC.' is as follows: 

! SPR1SPRO SCK = Fcscdivided by 

! 0 0 4 
i 0 1 16 
I 1 0 64 

I 1 1 128 

,Ie 5. SPSR - SPI Status Register 

'SR Address = AAH Reset Value = OOXX XXXXB 

I 
SPIF WCOL 

lit t-i ----7----+-----6---+-----5--+---4--+----3----+---2---+----'---+-----0----1 

'mbol Function 

'IF SPlln!errupt Rag. When a serial transfer is complete, the SPIF bit is set and an intooupt is generated if SPIE " 1 and 
ES = 1. The SPIF bit is cleared by reading the SPI status register with SPIF and WCOl bits set. and then accessing 
the SPI data register. 

~OL Write Collision Flag. The WCOL bit is set if the SPI data register is written during a data transfer. During data transfer, 
the result of reading the SPOR register may be incorred, and writing to it has no effect. The WOOL bit (and the SPIF 
bit) are deared by reading the SPI status register with SPIF and WCOI.. set. and then accessing the SPI data register. 

,Ie 6. SPDR - SPI Data Register 

'DR Address = 86H Reset Value = unchanged 

SP07 SPD6 SPDS SPD4 SP03 SP02 SPOl SPDO 

7 6 5 4 3 2 1 o 

AT89S8252 
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ata Memory - EEPROM and RAM 
e A T89S8252 implements 2K bytes of on-chip EEPROM 
. data storage and 256 bytes of RAM. The upper 128 
tes of RAM occupy a parallel space to the Special Func
n Registers. That means the upper 128 bytes have the 
me addresses as the SFR space but are physically sepa
e from SFR space. 

len an instruction acceSses an internal location above 
dress 7FH, the address mode used in the instruction 
ecilies whether the CPU accesses the upper 128 bytes 
RAM or the SFR space. Instructions that use direct 
dressing access SFR space. 

'r example, the following direct addressing instruction 
cesses the SFR at location OAOH (which is P2). 

MO\l OJ!.~)H, itdata 

;tructions that use indirect addressing access the upper 
8 bytes of RAM. For example, the following indirect 
dressing instruction, where RO contains OAOH, accesses 
~ data byte at address OAOH, rather than P2 (whose 
dress is OAOH). 

MOV g.:{o, Fdate 

)te that stack operations are examples of indirect 
dressing, so the upper 128 bytes ot data RAM are avail
Ie as stack space. 

ie on-chip EEPROM data memory is selected by setting 
~ EEMEN bit in the WMCON register at SFR address 
:ation 96H. The EEPROM address range is from OOOH to 
:FH. The MOVX instructions are used to access the 
:PROM. To access off-chip data memory with the MOVX 
;tructions, the EEMEN bit r.eeds to be set to ·0'. 

,e EEMWE bit in the WMCON register needs to be set to 
, before any byte location in the EEPROM can be written. 
:er software should reset EEMWE bit to '0' if no further 
:PROM write is required. EEPROM write cycles in the 
rial programming mode are self-timed and typically take 
:; ms. The progress of EEPROM write can be monitored 
reading the ROY/BSY bit (read-only) in SFR WMCON. 

)Y!BSY = 0 means programming is still in progress and 
)Y IBSY = 1 means EEPROM write cycle is completed 
td another write cycle can be initiated. 

addition, during EEPROM programming, an attempted 
ad from the EEPROM will fetch the byte being written 
th the MSB complemented. Once the write cycle is com
~ted, true data are valid at all bit locations. 

rogrammable Watchdog Timer 
Ie programmable Watchdog Timer (WOT) operates from 
I independent oscillator. The prescaler bits, PSO, PS1 
Id PS2 in S.=R WMCON are used to set the period of the 
atchdog Timer from 16 ms to 2048 ms. The available 
ner periods are shown in the following table and the 

actual timer periods (at Vee = 5V) are within ±30% of the 
nominal. 

The WOT is disabled by Power-on Reset and during 
Power-down. It is enabled by setting the WOTEN bit in SFR 
WMCON (address = 96H). The WOT is reset by setting the 
WOTRST bit in WMCON. When the WOT times out without 
being reset or disabled, an intemal RST pulse is generated 
to reset the CPU. 

Table 7. Watchdog Timer Period Selection 

WOT Prescaler Bits I 
i 

PS2 PS1 i PSO ! Period (nominal) I 

a I a , a i 16 ms , 
I 

0 I 0 ! 1 I 32ms 
f I 

0 1 i 0 I 64ms 

0 1 
, 

1 I 128 ms i i 

1 0 I 0 I 256ms 

1 0 I 1 [ 512 ms I I 
1 1 1 0 I 1024 ms 

1 1 i 1 I 2048 ms 

Timer 0 and 1 
Timer 0 and Timer 1 in the AT89S8252 operate the same 
way as Timer 0 and Timer 1 in the A T89C51 , AT89C52 and 
AT89C55. For further information, see the October 1995 
Microcontroller Data Book, page 2-45, section titled, 
"Timer/Counters .• 

Timer 2 
Timer 2 is a 16 bit Timer/Counter that can operate as €.:ther 
a timer or an event counter. The type of operatk.n is 
selected by bit CfT2 in the SFR T2CON (shown in Table 2). 
Timer 2 has three operating modes: capture, auto-reload 
(up or down counting), and baud rate generator. The 
modes are selected by bits in T2CON, as shown in Table 8. 

Timer 2 consists of two 8-bit registers, TH2 and TL2. In the 
Timer function, the Tl2 register is incremented every 
machine cycle. Since a machine cycle consists of 12 oscil
lator periods, the count rate is 1/12 of the oscillator 
frequency. 

In the Counter function, the register is incremented in 
response to a 140-0 transition at itS corresponding external 
input pin, T2. In this function, the external input is sampled 
during S5P2 of every machine cycle. When the samples 
show a high in one cycle and a low in the next cycle, the 
count is incremented. The new count value appears in the 
register during S3P1 of the cyde following the one in which 
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AlmEl 
e transition was detected. Since two machine cycles (24 
dilator periods) are required to recognize a 1-10-0 Iransi
m, the maximum count rate is 1/24 of the oscillator 
~quency. To ensure that a given level is sampled at least 
Ice before it changes, the level should be held for at least 
Ie full machine cycle. 

Ible 8. Timer 2 Operating Modes 

RCLK + TCLK 1 CP/RL2 i TR2 i MODE 

o I 0 I I 16·bit Auto-reload 

0 I 16-bit Capture 
I 

X --r Ba~d Rate Generator I , 
X I X i 0 ! (Off) 

gure 1. Timer 2 in Capture Mode 

• TR2 

Capture Mode 
In the capture mode, two options are selected by bit 
EXEN2 in T2CON. If EXEN2 = 0, Timer 2 is a 16 bit timer 
or counter which upon overfiow sets bit TF2 in T2CON. 
This bit can then be used to generate an interrupt. If 
EXEN2 = I, Timer 2 performs the same operation, but a 1-
to-o transition at external input T2EX also causes the cur
rent value in TH2 and Tl2 to be captured into RCAP2H and 
RCAP2L, respectively. In addition, the transition at T2EX 
causes bit EXF2 in T2CON to be set. The EXF2 bit, like 
TF2, can generate an interrupt. The capture mode is illus
trated in Figure 1. 

T2 PIN CAPTURE 

) 

TRANSITION 
I RCAP2H! RCAP2l ! 

"" eo, 0- -fcc::' If/~+ -~--4L-E_XF2---.J~----"'" - ----. 

AT89S8252 

CONTROL 
EXEN2 

~ 

TIMER 2 
INTERRUPT 
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Ito-reload (Up or Down Counter) 
ler 2 can be programmed to count up or down when 
lfigured in its 16 bit auto-reload mode. This feature is 
oked by the DC EN (Down Counter Enable) bit located in 
SFR T2MOD (see Table 9). Upon reset, the DCEN bit 

;et to 0 so that timer 2 will default to count up. When 
EN is set, Timer 2 can count up or down, depending on 
value of the T2EX pin. 

ure 2 shows Timer 2 automatically counting up when 
EN = 0. In this mode, two options are selected by bit 
EN2 in T2CON. If EXEN2 = 0, Timer 2 counts up to 
FFFH and then sets the TF2 bit upon overilow. The 
~rflow also causes the timer registers to be reloaded with 
16 bit value in RCAP2H and RCAP2L The values in 

AP2H and RCAP2L are preset by software. If EXEN2 = 
! 16 bit reload can be triggered either by an overtlow or 

ure 2. Timer 2 in Auto Reload Mode (DCEN = 0) 

by a 1-to-0 transition at external input T2EX. This transition 
also sets the EXF2 bit. Both the TF2 and EXF2 bits can 
generate an interrupt if enabled. 

Setting the DCEN bit enables Timer 2 to count up or down, 
as shown in Figure 3. In this mode, the T2EX pin controls 
the direction of the count. A logic 1 at T2EX makes Timer 2 
count up. The timer will overflow at OFFFFH and set the 
TF2 bit. This overflow also causes the 16 bit value in 
RCAP2H and RCAP2L to be reloaded into the timer regis
ters, TH2 and TL2, respectively. 

A logic 0 at T2EX makes Timer 2 count down. The timer 
undertlows when TH2 and Tl2 equal the values stored in 
RCAP2H and RCAP2L. The underflow sets the TF2 bit and 
causes OFFFFH to be reloaded into the timer registers. 

The EXF2 bit toggles whenever Timer 2 overilows or 
underflows and can be used as a 17th bit of resolution. In 
this operating mode, EXF2 does not flag an interrupt. 

L-_O_S_C--,~1L_"'_1_2--,r----; ClT2 ~ 0 

·:t··········.:~~-~L~TH_2~~-,-TL2~--'~ 
, OVERFLOW 

• 
Q------_._....: ClT2 = 1 

T2 PIN 

! CONTROL, /\ ,. I~ 
TR2 ., ___ ~_~ 

RELOAD· 

CONTROL 
EXEN2 

Me 9. T2MOD - Timer 2 Mode Control Register 

~OD Address" OC9H 

)t Bit Addressable 

(mbol Function 

Not implemented, reserved for future use. 

~E Timer 2 Output Enable bit. 

~EN When set, this bit allows Tuner 2 to be confIQured as an up/down counter. 

TIMER 2 
INTERRUPT .. , 

Reset Value = XXXX XXOOB 

11 



AIIDEL 
jure 3. Timer 2 Auto Reload Mode (DCEN = 1) 

OSC J--.i -<-12 
I 

T2 PIN 

(DOWN COUNTING RELOAD VALUE) 

I OFFH OFFH I 

Ctf2 = 0 
.... ...... c_.!~ i. i 

---1 . .1 . I I 
I 

Cff2 = 1 

CONTROL 

TA2 

I RCAP2H I RCAP2L ! 
(UP COUNTING RELOAD VALUE) 

lure 4. Timer 2 in Baud Rate Generator Mode 

TOGGLE 
, 

I 
~ 

\ --

I 

COUNT 
DIRECTION 
l=UP 
o..DOWN 

T2EX PIN 

~1 .... -
... _-

I 

TIMER 2 
INTERRUPT 

TIMER 1 OVERFLOW 

EXF2 

)-_._----j 
, i 

8 
-0" "1" [ 

r-- NOTE: OSC, FRJ::Q. IS DIVJDED BY 2, N)T 12 

OSC H +2 

0---'---
T2 PIN 

i CONTROL 

TR2 

• I 

"1" , ~\ 
f \---,. 

)) 

! "1" 
, 

~ 
S .. 

....J 
....... SMOD1 

~" 

';-" 

, , 
'0' i -.\ 

J 

"0" j 

+-' 

·····RCLK 

+16 

············TCLK 

TRANSITION 
DETECTOR 

!~ .. -1 
+16 

T2EX PIN 0---1~" ~--f_J}ff)-. +1---1 EXF2 r IJ:~~~ 

AT89S8252 

I CONTROL 

EXEN2 

Ax 

~ 

Tx 
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aud Rate Generator 
mer 2 is selected as the baud rate generator by setting 
~LK and/or RCLK in T2CON (Table 2). Note that the 
Iud rates for transmit and receive can be different if Timer 
is used for the receiver or transmitter and Timer 1 is used 
r the other function. Setting RCLK and/or TCLK puts 
mer 2 into its baud rate generator mode, as shown in Fig
e4. 

1e baud rate generator mode is similar to the auto-reload 
~de, in that a rollover in TH2 causes the Timer 2 registers 
be reloaded with the 16 bit value in registers RCAP2H 

Id RCAP2L, which are preset by software. 

Ie baud rates in Modes 1 and 3 are detenmined by Timer 
, overflow rate according to the following equation. 

Modes 1 and 3 Baud Rates = Timer 2 Overflow Rate 
16 

Ie Timer can be configured for either timer or counter 
leration. In most applications, it is configured for timer 
leration (CP!T2 = 0). The timer operation is different for 
mer 2 when it is used as a baud rate generator. Nonmally, 
: a timer, it increments every machine cycle (at 1/12 the 
cillator frequency). As a baud rate generator, however, it 
crements every state rime (at 112 the oscillator fre
leney). The baud rate fonmula is given below. 

Modes 1 and 3 Oscillator Frequency 
Baud Rate 32 x [65536 - (RCAP2H,RCAP2L)] 

lere (RCAP2H, RCAP2L) is the conten~ of RCAP2H and 
~AP2L taken as a 16 bit unsiJned integer. 

ner 2 as a baud rate generalJr is shown in Figure 4. This 
lure is valid only if RCLK or TCLK = 1 in T2CON. Note 
OIl a rollover in TH2 does not set TF2 and will not gener
a an interrupt. Note too, that if EXEN2 is set, a 1-to-0 
tnsition in T2EX will set EXF2 but will not cause a reload 
1m (RCAP2H, RCAP2L) to (TH2, TL2). Thus when Timer 

2 is in use as a baud rate generator, T2EX can be used as 
an extra external interrupt. 

Note that when Timer 2 is running (TR2 = 1) as a timer in 
the baud rate generator mode. TH2 or TL2 should not be 
read from or written to. Under these conditions. the Timer is 
incremented every state time, and the results of a read or 
write may not be accurate. The RCAP2 registers may be 
read but should not be written to, because a write might 
overtap a reload and cause write andfor reload errors. The 
timer should be turned off (clear TR2) before accessing the 
Timer 2 or RCAP2 registers. 

Programmable Clock Out 
A 50% duty cycle clock can be programmed to come out on 
Pl.O. as shown in Figure 5. This pin, besides being a regu
lar 1/0 pin. has two alternate functions. It can be 
programmed to input the external clock for Timer/Counter 2 
or to output a 50% duty cycle clock ranging from 61 Hz to 4 
MHz at a 16 MHz operating frequency. 

To configure the Timer/Counter 2 as a clock generator, bit 
CIT2 (T2CON.l) must be cleared and bit T20E (T2MOD.l) 
must be set. Bit TR2 (T2CON.2) starts and stops the timer. 

The clock-out frequency depends on the oscillator fre
quency and the reload value of Timer 2 capture registers 
(RCAP2H, RCAP2L), as shown in the following equation. 

_ Oscillator Frequency 
Clock Out Frequency - 4 x [65536 _ (RCAP2H,RCAP2L)] 

In the clock-out mode, Timer 2 rollovers will not generate 
an interrupt. This behavior is similar to when Timer 2 is 
used as a baud-rate generator. It is possible to use Timer 2 
as a baud-rate generator and a clock generator simulta
neously. Note, however, that the baud-rate and clock-out 
frequencies cannot be determined independently from one 
another since they both use RCAP2H and RCAP2L 
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~ure 5. Timer 2 in Clock-out Mode 

P1.0 Y/"1 
(T2lf l 
~~ 

-- ----~,~~----

ffiANsmON 
L_ DETECTOR 

AllDEl 

TR2 

.-~----- .. ---"'~ ~~ CIT2 BIT 

~~<J"~"-

1H2 
(8 BITS) 

i RCAP2L i RCAP2H I 
! ' t 

i-
I 

T20E (T2MOD.1) 

PU 
(T2EX) 0'. -~----'----.-, / 

I. I 

t-~c I J EXF2 If~--- .~-. TIMER 2 
IL.. ___ --'r--- -- l'--__ --'~ INTERRUPT 

EXEN2 

~ure 6. SPI Block Diagram 

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

OSCILLATOR M 

f.A~~~_~<l 
~ 811S·BIT SHIFT REGISTER :. 

READ DATA BUFFER ---,---_._-
, DIVIDER 
: -4+167£4+128 i L_. ____ --..J 

" 

• 
SPt INTERRUPT Iffi"ERNAL 

REQUEST DATA BUS 
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A.RT 
'e UART in the A T89S8252 operates the same way as 
~ UART in the AT89C51, AT89C52 and AT89C55. For 
ther information, see the October 1995 Microcontroller 
Ita Book, page 2-49, section titled, "Serial Interface." 

erial Peripheral Interface 
e serial peripheral interface (SPI) allows high-speed syn
ronous data transfer between the AT89S8252 and 
'ripheral devices or between several AT89S8252 
vices. The A T89S8252 SPI features include the 
lowing: 
Full-Duplex, 3-Wire Synchronous Data Transfer 

Master or Slave Operation 

1.5 MHz Bit Frequency (max.) 

LSB First or MSB First Data Transfer 

Four Programmable Bit Rates 

End of Transmission Interrupt Flag 

~ure 7. SPI Master-slave Interconnection 

• Write Collision Flag Protection 

• Wakeup from Idle Mode (Slave Mode Only) 

The interconnection between master and slave CPUs with 
SPI is shown in the following figure. The SCK pin is the 
clock output in the master mode but is the clock input in the 
slave mode. Writing to the SPI data register of the master 
CPU starts the SPI clock generator, and the data written 
shifts out of the MOSI pin and into the MOSI pin of the 
slave CPU. After shifting one byte, the SPI clock generator 
stops, setting the end of transmission flag (SPIF). If both 
the SPI interrupt enable bit (SPIE) and the serial port inter
rupt enable bit (ES) are set, an interrupt is requested. 

The Slave Select input, SS/P1.4, is set low to select an 
individual SPI device as a slave. When SS/P1.4 is set high, 
the SPI port is deactivated and the MOSt/Pi.5 pin can be 
used as an input. 

There are four combinations of SCK phase and polarity 
with respect to serial data, which are determined by control 
bits CPHA and CPOL. The SPI data transfer formats are 
shown in Figure 8 and Figure 9. 

r.lS~ __ Mi\STER __ ~SB 'MISO MISO MSB SLAVE LSB 
I ' : 

---, 8-BIT SHIFT REGISTER ~---+--.. ., 
• i • 
'~-~-.---'-.--' . 

SPI , 
CLOCK GENERATOR' 

SCKCYCLE# 
(FOR REFERENCE) 

SCK (CPOL--D) 

SCK (CPOl=1) 

MOSI 
(FROM MASTER) 

MISO 
(FROM SLAVE) 

SS (TO SLAVE) 

.1 'SCI< SCK, .. 
:SS SS' 

--TVcc .r 

lot defined but normally MSB of character just received 

! 8-BIT SHIFT REGISTER ::."; 
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~ure 9. SPI Transfer Format with CPHA = 1 

SCKCYCLE it 
(FOR REFERENCE) 

SCK (CPOL=O) 

SCK (CPOL~1) 

MOSI 
(FROM MASTER) 

MISO 
(FROM SLAVE) 

SS (TO SLAVE) 

ot defined but normally LSB of previously transmitted character 

Iterrupts 
Ie A TB9SB252 has a total of six interrupt vectors: two 
ternal interrupts (INTO and INT1 ). three timer interrupts 
imers O. 1, and 2), and the serial port interrupt. These 
errupts are all shown in Figure 10. 

tch of these interrupt sources can be individually enabled 
disabled by setting or clearing a bit in Special Function 
~gjster IE. IE also contains a global disable bit, EA, which 
;;abies all interrupts at once. 

)te that Table 10 shows that bit position 1E.6 is unimple
ented. In the AT89C51, bit position IE.S is also 
limplemented. User software should not write 1 s to these 
t positions, since they may be used in future AT89 
aducts. 

mer 2 interrupt is generated by the logiCal OR of bits TF2 
ld EXF2 in register T2CON. Neither of these flags is 
3ared by hardware when the service routine is vectored 
. In fact, the service routine may have to determine 
lether it was TF2 or EXF2 that generated the interrupt, 
ld that bit will have to be cleared in software. 

1e Timer 0 and Timer 1 flags, TFO and TF1, are set at 
,P2 of the cycle in which the timers overflow. The values 
e then polled by the circuitry in the next cycle. However. 
e Timer 2 flag, TF2, is set at S2P2 and is polled in the 
tme cycle in which the timer overflows. 

5 AT89S8252 

Table 10. Interrupt Enable (IE) Register 
I".' ..... ' .... ,"""",."'''''''''''', ........... " ....... ,'" .... ,,, ........ '''' ........... ',., ... ,', ............. "m''' •. '' .. ,,, .... '' .. '''r.'''''''',.,''''''''''''"""""1 

(MSB)(LSB) 

Enable Bit ~ 1 enables the interrupt 

Enable Bit; 0 disables the interrupt. 

Symbol 

EA 

Disables all interrupts. If EA ~ O. no interrupt 
is ad<nowledged. If EA; 1, each interrupt 
source is individuaDy emlhled or disabled by 
setting or clearing its enable bit 

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

User software should never write 1 s to unimplemen1ed bits, because 
Ihey may be used in future AT89 products. 
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ure 10. Interrupt Sources 

TFO -----

'NT' ~ 

~ ... ~~ lEO ~-..... 

, ~~i ' '-----' 
---1 .. "'._ f--

i I 

• , 
i '. "-1 r--
'------' 

------.. 

,~,-~, 

-----t-i IE1 r----------t'" 
! ___ J 

TF1 -~~-~--

~cillator Characteristics 
1I.L1 and XTAL2 are the input and output, respectively, 
in inverting amplifier that can be configured for use as 
on-chip oscillator, as shown in Figure 11. Either a quartz 
stal or ceramic resonator may be used. To drive the 
lice from an extemal clock source, XT AL2 should be left 
:onnected while XT ALlis driven, as shown in Figure 12. 
3re are no requirements on the duty cycle of the extemal 
ok signal, since the input to the internal clocking circuitry 
hrough a divide-by-two flip-flop, but minimum and maxi-
1m voltage high and low time specifications must be 
,erved. 

Figure 11. Oscillator Connections 

C2 
--lI--------e---- XTAL2 

XTAU 

GND 

Note: Note: C1. C2 = 30 pF ± 10 pF for Crystals 
= 40 pF ± 10 pF for Ceramic Resonators 

Figure 12. External Clock Drive Configuration 

NC XTAL2 

EXTERNAL 
OSCILLATOR ------~ XTAL 1 

SIGNAL 

GND 
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Ie Mode 
die mode, the CPU puts itself to sleep while all the on
p peripherals remain active, The mode is invoked by 
tware, The content of the on-chip RAM and all the spe
I functions registers remain unchanged during this 
,de, The idle mode can be terminated by any enabled 
mupt or by a hardware reset 

te that when idle mode is terminated by a hardware 
iet, the device normally resumes program execution 

from where it left off, up to two machine cycles before the 
internal reset algorithm takes control. On-chip hardware 
inhibits access to intemal RAM in this event, but access to 
the port pins is not inhibited, To eliminate the possibility of 
an unexpected write to a port pin when idle mode is termi
nated by a reset, the instruction following the one that 
invokes idle mode should not write to a port pin or to exter
nal memory, 

atus of External Pins During Idle and Power-down Modes 
ode I Program Memory i , ALE j PSEN 

I 
, 

Ie Internal I 1 , 1 

I i I 

Ie External ! 1 I 1 ; I 

i I 
,wer-down Interr,al 0 I 0 

mer-down External I 0 I 0 , 

)wer-down Mode 
the power-down mode, the oscillator is stopped and the 
truction that invokes power-down is the last instruction 
~cuted. The on-chip RAM and Special Function Regis-
5 retain their values until the power-down mode is 
minated, Exit from power-down can be initiated either by 
lardware reset or by an enabled extemal interrupt Reset 
lefines the SFRs but does not change the on-chip RAM, 
e reset should not be activated before Vee is restored to 
normal operating level and must be held active long 

Dugh to allow the oscillator to restart and stabilize, 

exit power-down via an interrupt, the external interrupt 
1st be enabled as level sensitive before entering power
wn, The interrupt service routine starts at 16 ms (nomi
I) after the enabled interrupt pin is activated. 

)ck Bit Protection Modes(1)(2) 

Program Lock Bits 

LB1 LB2 LB3 Protection Type 

1 U U U No internal melllOl'f lock feature. 

I 
I 

PORTO i 
PORn i PORT2 i PORT3 ! , 

i Data ~- Dala ; Data Data 

r Float 
, 

Data i Address Data I , 
I 

I Data Data ! Data Data 

Float Data i Data i Data 

Program Memory Lock Bits 
The AT89S8252 has three lock bits that can be left unpro
grammed (U) or can be programmed (P) to obtain the 
additional features listed in the following table. 

When lock bit 1 is programmed, the logic level at the EA pin 
is sampled and latched during reset. If the device is pow
ered up without a reset, the latch initializes to a random 
value and holds that value until reset is activated. The 
latched value of EA must agree with the current logic level 
at that pin in order for the device to function properly. 

Once programmed, the lock bits can only be unpro
grammed with the Chip Erase operations in either the 
parallel or serial modes, 

2 p U u I MOVe instructions executed from external program memory are disabled from fetching code bytes 
from internal memory, EA is sampled and latched on reset and further programming of the Flash 

3 P P U 

4 P P P 

Ites: 1, U = Unprogrammed 
2, P = Programmed 

memory (parallel or serial mode) is disabled. 

Same as Mode 2, but parallel or serial verify are also disabled. 

Same as Mode 3, but external execution is also disabled. 

AT89S8252 
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'ogramming the Flash and EEPROM 
nel's AT89S8252 Flash Microcontroller offers 8K bytes 
n-system reprogram mabie Flash Code memory and 2K 
es of EEPROM Data memory. 

~ A T89S8252 is normally shipped with the on-chip Flash 
de and EEPROM Data memory arrays in the erased 
te (Le. contents = FFH) and ready to be programmed. 
s device supports a High-voltage (12V) Parallel pro
Imming mode and a Low-voltage (5V) Serial 
'gramming mode. The serial programming mode pro-
8S a convenient way to download the A T89S8252 inside 
users system. The parallel programming mode is com
ible with conventional third party Flash or EPROM 
grammers. 

3 Code and Data memory arrays are mapped via sepa
a address spaces in the serial programming mode. In 
parallel programming mode, the two arrays occupy one 

ltiguous address space: OOOOH to 1FFFH for the Code 
3y and 2000H to 27FFH for the Data array. 

~ Code and Data memory arrays on the AT8988252 are 
.grammed byte-by-byte in either programming mode. An 
o-erase cycle is provided with the self-timed program-
19 operation in the serial programming mode. There is 
need to perform the Chip Erase operation to reprogram 
( memory location in the serial programming mode 
ess any of the lock bits have been programmed. 

the parallel programming mode, there is no auto-erase 
:Ie. To reprogram any non-blank byte, the user needs to 
! the Chip Erase operation first to erase both arrays. 

rallel Programming Algorithm: To program and verify 
AT89S8252 in the parallel programming mode, the foI-

ling seqUf nee is recommended: • 

Power-u\ sequence: 

Apply power between Vee and GND pins. 

Set RST ,Jin to "W. 

Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait 
for at least 10 milliseconds. 

Set PSEN pin to "L" 

ALE pin to "H" 

EA pin to "H" and all other pins to "H". 

Apply the appropriate combination of oW or "L"logic 
levels to pins P2.6, P2.7, P3.6, P3.7 to select one of 
the programming operations shown in the Flash 
Programming Modes table. 

Apply the desired byte address to pins P1.0 to P1. 7 
and P2.0 to P2.5. 

Apply data to pins PO.D to PO.7 for Write Code 
operation. 

5. Raise ENVpp to 12V to enable Flash programming, 
erase or verification. 

S. Pulse ALEIPROG once to program a byte in the 
Code memory array, the Data memory array or the 
lock bits. The byte-write cycle is self-timed and typi
cally takes 1.5 ms. 

7. To verify the byte just programmed, bring pin P2.7 to 
"L" and read the programmed data at pins PO.O to 
PO.7. 

8. Repeat steps 3 through 7 changing the address and 
data for the entire 2K or 8K bytes array or until the 
end of the object file is reached. 

9. Power-off sequence; 

Set XT AU to "L". 

Set RST and EA pins to "L". 

Turn V cc power off. 

In the parallel programming mode, there is no auto-erase 
cycle and to reprogram any non-blank byte, the user needs 
to use the Chip Erase operation first to erase both arrays. 

Data Polling: The AT89S8252 features DATA Polling to 
indicate the end of a write cycle. During a write cycle in the 
parallel or serial programming mode, an attempted read of 
the last byte written will result in the complement of the writ
ten datum on PO.7 (parallel mode), and on the MSB of the 
serial output b}''te on MISO (serial mode). Once the write 
cycle has been completed, true data are valid on all out
puts, and the next cycle may begin. DATA Palling may 
begin any time after a write cycle has been initiated. 

Ready/Busy: The progress of byte programming in the 
parallel programming mode can also be monitored by the 
RDY/BSY output signal. Pin P3.4 is pulled Low after ALE 
goes High during programming to indicate BUSY. P3.4 is 
pulled High again when programming is done to indicate 
READY. 

Program Verify: If lock bits LB1 and LB2 have not been 
programmed, the programmed Code or Data byt~ .ca~ be 
read back via the address and data lines for venftcatlon. 
The state of the lock bits can also be verified directly in the 
parallel programming mode. In the serial prog.ram~in~ 
mode, the state of the lock bits can only be venfled mdl
rectly by observing that the lock bit features are enabled. 

Chip Erase: Both Flash and EEPROM arrays are era~ed 
electrically at the same time. In the parallel programming 
mode, chip erase is initiated by using the proper combina
tion of control signals and by holding ALEIPROG low for 10 
ms. The Code and Data arrays are written with all "1"s in 
the Chip Erase operation. 
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the serial programming mode. a chip erase operation is 
:iated by issuing the Chip Erase instruction. In this mode, 
ip erase is self-timed and takes about 16 ms. 

Iring chip erase. a serial read from any address location 
I return OOH at the data outputs. 

rial Programming Fuse: A programmable fuse is avail
Ie to disable Serial Programming if the user needs 
lXimum system security. The Serial Programming Fuse 
1 only be programmed or erased in the Parallel Program
,g Mode. 

e A T89S8252 is shipped with the Serial Programming 
Jde enabled. 

ading the Signature Bytes: The signature bytes are 
1d by the same procedure as a normal verification of 
:ations 030H and 031H, except that P3.6 and P3.7 must 
pulled to a logic low. The values returned are as follows: 

(030H) = 1 EH indicates manufactured by Atmel 
(031H) = 72H indicates 89S8252 

"ogramming Interface 
ery code byte in the Flash and EEPROM arrays can be 
tten, and the entire array can be erased, by using the 
propriate combination of control signals. The write oper
on cycle is self-timed and once initiated. will 
tomat/cally time itself to completion. 

major programming vendors offer worldwide support for 
i Atmel microcontroller series. Please contact your local 
)gramming vendor for the appropriate software revision. 

~rial Downloading 
th the Code and Data memory arrays can be pro
lmmed using Ihe serial SPI bus while RST is pulled to 
;- The serial interface consists of pins SCK, MOSI (input) 
:l MISO (output). After RST is set high. the Programming 
able instruction needs to be executed first before pro-
1m/erase operations can be executed. 

auto-erase cycle is built into the self-timed programming 
eration (in the serial mode ONLY) and there is no need 
first execute the Chip Erase instruction unless any of the 
:k bits have been programmed. The Chip Erase opera-
1 tums the content of every memory location in both the 
de and Data arrays into FFH. 

e Code and Data memory arrays have separate address 
3ces: 

AT89S8252 

OOOOH to 1 FFFH for Code memory and OOOH to 7FFH for 
Data memory. 

Either an extemal system clock is supplied at pin XT AU or 
a crystal needs to be connected across pins XT AL 1 and 
XT AL2. The maximum serial clock (SCK) frequency should 
be less than 1/40 of the crystal frequency. With a 24 MHz 
oscillator Clock, the maximum SCK frequency is 600 kHz. 

Serial Programming Algorithm 
To program and verify the AT89S8252 in the serial pro
gramming mode, the fol/owing sequence is recommended: 

1. Power-up sequence: 

Apply power between VCC and GND pins. 

Set RST pin to "H". 

If a crystal is not connected across pins XTAL 1 and 
XT Al2, apply a 3 MHz to 24 MHz clock to XT All pin 
and wait for at least 10 milliseconds. 

2. Enable serial programming by sending the Pro
gramming Enable serial instruction to pin 
MOSI/P1.5. The frequency of the shift clock sup
plied at pin SCKlP1.7 needs to be less than the 
CPU clock at XTAl1 divided by 40. 

3. The Code or Data array is programmed one byte at 
a time by supplying the address and data together 
with the appropriate Write instruction. The selected 
memory location is first automatically erased before 
new data is written. The write cycle is self-timed and 
typically takes less than 2.5 ms at 5V. 

4. Any memory location C2:1 be verified by using the 
Read instruction which returns the content at the 
selech ,d address at serial output MISO/P1.6. 

5. At the 3nd of a programming session, RST can be 
set low to commence normal operation. 

Power-off :equence (if needed): 

Set XT AL 1 to "L" (if a crystal is not used). 

Set RST 10 "L". 

Tum V cc power off. 

Serial Programming Instruction 
The Instruction Set for Serial Programming follows a 3-byte 
protocol and is shown in the following table: 



----------____ AT89S8252 

Istruction Set 

i Input Format i 
I I I 

lStruction , Byte 1 ! Byte 2 i Byte 3 ! Operation 

'rogramming Enable I 10101100 I 0101 0011 JCOO( xxxx I Enable serial programming inteffilce after RST goes high. , , , , 
:hip Erase I 10101100 ! JCOO( xl 00 ! xxxx xxxx Chip erase both 8K & 2K memory arrays. 

i i 
, 

lead Code Memory i aaaa aOOl low addr i xxxx xxxx I Read data from Code memory array at the selected address. 
) i 

, 
The 5 MSBs of the first byte are the high order address bits. i I 

! , 
[ i The low order address bits are in the second byte. Data are 

I i ! i I available at pin MISO during the third byte. , , 

Vrite Code Memory ! aaaa aOl0 1 low addr , data in Write data to Code memory location at selected address. The , 
! I address bits are the 5 MSBs of the first byte together with the 

'. I 

i I i second byte. 

lead Data Memory I OOaa a101 I low addr 
1 

XXX)( xxxx I Read data from Data memory array at selected address. Data 
I I I are available at pin MISO during the third byte. 
I I I Vrrre Data Memory I OOaa all0 I low addr data in I Write data to Data memory location at selected address. , 

Vrile Lock Bits I 10101100 I x xl11 ! xxxx xxxx I Write Jock bits. 

I i I 
I \ j Set LBl , LB2 or LB3 = "(j to program lock bits. 

,teo 1. DATA polling IS used to Indicate the end of a wnte cycle whICh typically takes less than 2.5 ms at 5V 

2. "aaaaa" = high order address. 
3. "It' = don't care. 
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AIIDEL 

ash and EEPROM Parallel Programming Modes 

ode RST PSEN I ALEIl'flOG I EANpp P2.6 P2.7 
, 

P3.6 ! PJ.7 
Data 110 
PO.7:0 

Address 
P2.5:0 Pl.7:0 

,rial Prog. Modes 

nip Erase 

'rite (10K bytes) Memory 

Bad (10K bytes) Memory 

. rite Lock Bits: 

cad Lock Bits: 

ead Almel Code 

cad Device Code 

erial Prog. Enable 

erial Prog. Disable 

ead Serial Prog. Fuse 

Bit·1 : 

Bit·2 I 
I 

Bil·3 : 

I 
Bit·, i 
Bit - 2 ,I,: 

Bit·3 

H \ 

H 

H 

H 

i H i 
i H ! 

I H I 

L 

L 

L 

L 

\~(2) 
! 

H 

I~ 

H 

L I H 

L! H 

L 

L 

! 
1-....~(2) 

L i H 

tes. 1. "h" - weakly pulled "High" internally. 
2. Chip Erase and Serial Programming Fuse require a 

10 ms PROG pulse. Chip Erase needs to be per
formed first before reprogramming'any byte with a 
content other than FFH. 

AT89S8252 

x 

12V 

12V 

12V 

12V 

12V 

12V 

12V 

12V 

12V 

L 

L H 

L 

H L 

II' i i 
\ i 
! H I H 

I 

I 
L I L 

L L I 
I L 

L I 

H 

I 
H I 
H I 

I 

H I 

L 

H 

H 

H 

L i 
j 
! 

J 

L i 
L ! , 

, 
I 

L } 

L I 

l i 
I 

H 

H 

L 

L 

L 

H 

x 

DIN 

DOUT 

DIN 

PO.? ~ 0 

PO.6 ~ 0 

PO.S ~ 0 

DOUT 

@PO.2 

@PO.l 

@PO.O 

DOUT , 

DOUT ! 
I 

PO.O;O I 
i 

H 1 POO; 1 I 
H @PO.O 

x 

ADDR 

AD DR 

x 

x 

X 

X 

x 

X 

X 

X 

30H 

31H 

x 

x 

x 
3. P3.4 IS pulled Low dunng programming to IndICate 

RDY/BSY. 
4. "X" = don't care 



_______________ AT89S8252 

lure 13. Programming the Rash/EEPROM Memory 

ATB958252 
+5V 
o 

ADDR. 
AD - A7 

P1 
OOOOH127FFH 

P2.0 - P2.5 PO 
PGM 
DATA 

( -

SEE FLASH 
'ROGRAMMING -- -
\,lODES TABLE "---

P2.6 

P2.7 

P3.6 

P3.7 

---. -- ---- XTAL2 

3·24 MHz . -----

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

.--- GND 

ALE PROG 

EA --- Vpp 

RST -~ V'" 

PSEN 

~ure 14. Verifying the FlashfEEPROM Memory 

ATB958252 
+5V 
o 

ADDR. ----',--_A 7-t>-j P 1 V co ----.J 
OOOOHI2FFFH PGM DATA 

P2.0 - P2.5 PO -. (USE 10K 

3-24 Mhz _ 
.. :-:_ T 

.---~. ~-..L . 

P2.6 

P2.7 

P3.6 

P3.7 

XTAL2 

.---e-----J XTAL1 

.--- GND 
i 

-= 

PULLUPSl 

ALE 

RST ~--V,,, 

PSEN 

Figure 15. Flash/EEPROM Serial Downloading 

ATB9SB252 
+4.0V to 6.0V 

o 

INSTRUCTION • 
INPUT~--' P1.5IMOSI 

DATA OUTPUT ... -- P1.6i1-AISO 

CLOCK IN ---.. P1.7ISCK 

3-24 MHz ----. 

'--.---~. - XTAL1 
____ GND 

Vee -----

RST .-_.- VII-! 

23 



ash Programming and Verification Characteristics - Parallel Mode 
"ooe to 70 0 e vee = 5 OV + 10% .. 

,mbol ! Parameter I Min \ Max I Units , 

t Programming Enable Voltage 
, 

11.5 12.5 I V 'p 
, 

! Programming Enable Current I 1.0 rnA , I , 
I 

'GLCL ! Oscillator Frequency i 3 24 MHz 

i Address Setup to PROG Low J 48tcLCL 
i 

tGL i 
---~ .. <-------.--- -.----.~-.--.. -------.-.. ----r--- , 

Address Hold after PROG , 
48hCL 

, 
i lAX i i , __ , 

, , , Data Setup to PROG Low , 
48lcLCL 

, I 
!GL I \ I -'----

i i 

i --lOX Data Hold after PROG , 48lcLCL I , 
P2.7 (ENABLE) High to V pp 

I 
48lcLCL I I 

iSH 

V pp Setup to PROG Low I 10 jls -{GL i 
, PROGWidth 

I 
_GH r 1 [ 110 jls 

rQV I Address to Data Valid I 48lcLCL 

I ENABLE Low to Data Valid 
, I 

48hcl .av I 
-!QZ 'I Data Float after ENABLE I 0 48lct.eL 

1I3L I PROG High to BUSY Low I 1.0 jls 
I 

I Byte Write Cycle Time 
\ 

2.0 ms c \ 

AT89S8252 



______________ AT89S8252 

ash/EEPROM Programming and Verification Waveforms - Parallel Mode 

Pi_O - Pi.7 
P2.0 - P2.S 

PORT 0 

ALE/PROG 

EANpp 

P2.7 ... _-----.-._-

(ENABLE) 

P3A 
(RDYIBSy) 

-- .. 

PROGRAMMING VERIFICATION 
ADDRESS ---- ADDRESS 

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

----.. .. tA\fQV 

DATA IN ,---------- DATA OUT :-- .------
--------~----- --------~.---

- ~ 

... ---t(;'LGH-- -..: 

v
p

·p·----- -------- --,------

~H8L ---.: .. -

BUSY READY 

~rial Downloading Waveforms 

SERIAL CLOCK INPUT 

SCKlP1.7 
76543 2 o 

SERIAL DATA INPUT 
I I 
I I 
I I 

MOSIfP1.5 _--"IM=Ssl:::l" __ J T-=r--:--I ___ l.1§E>L ____ _ 
I 

• I 

SERIAL DATA OUTPUT : 

MISO/P1.6 __ !MS""B;\-L~----'~_,------,-- L~L !LSBI 
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bsolute Maximum Ratings* 
)perating Temperature .................................. -55°C to + 125°C 'NOTICE: Stresses beyond those listed under "Absolute 

Maximum Ratings' may cause permanent dam
age to the device. This is a stress rating only and 
functional operation ot the device at these or any 
other conditions beyond those indicated in the 
operational sections of this specification is not 
implied. Exposure to absolute maximum rating 
conditions for extended periods rnay affect device 
reliability. 

.torage Temperature ..................................... -65°C to + 150·C 

'oltage on Any Pin 
'ith Respect to Ground ..................................... -1.0V to +7.0V 

~aximum Operating Voltage ............................................ 6.6V 

lC Output CurrenL. .................................................. 15.0 rnA 

C Characteristics 
Ie values shown in this table aTe valid farTA = -40°C to 85°C and Vee = 5.0V ± 20%, unless otherwise noted. 

.ymhal ! Parameter ! Condition 
, 

Min ! Max Units : , I Input Low-voltage I (Except EA) -D.5 1 0.2 Vee - 0.1 
I 

V IL I I 
I Input Low-\/oltage (EA.) 

I 

! , I 
J 

-0.5 0.2 Vee - 0.3 V 1L1 1 

"H i Input Hifh-\/Oitage I (Except XTAU, RSn 
i 
! 0.2 Vee + 0.9 i , Vee+ 0.5 V 

i Input Hifh-votlage 
, 

i I 'IH1 I (XTAU, RSn i 0.7 Vee Vee + 0.5 V 

Output Low-\/Oitage (1) I I I i 
'OL (Ports 1,2,3) IIOL =1.6rnA I 

0.5 V 
I 

Output Low-\/Oltage (1) 
\ IOL = 3.2 rnA 

I I 
V 'ou I (Port 0, ALE, PSEN) I I 

0.5 
I 1 I , 

I 
! V 

I Output Hifh-\/Oitage 
1100 = -60 !lA, Vee = 5V ± 10% 2.4 

'OH 1 -- 10H = -25 !fA 0.75 Vee V I (Ports 1,2,3, ALE, PSEN) 
10H = -10!lA 0.9 Vee I I V 

! 10H = -800 \lA, Vee = 5V ± 1()% '1 
2.4 I V 

fO'll 
/ Output Hifh-voltage 

100 = -300 IlA I 0.75 Vee V 
I (Port 0 in External Bus Mode) , 

100 = -80 !fA 0.9 Vee V 

IL Logical 0 Input Current (Ports 1,2.3) V ,N = 0,45V -50 \lA 

n. Logical 1 to 0 Transition Current (Ports 1.2,3) V,N = 2Y, Vee = 5V ± 10% -650 ).lA 

Input Leakage Current 0,45 < V ,N < Vee ±1O !fA u (PortO, EA) 

~RST Reset Pull-down Resistor 50 300 Kn 

'10 Pin Capacitance Test Freq. = 1 MHz, TA = 25°C 10 pF 

I Power Supply Current 
Active Mode, 12 MHz 25 rnA 

Idle Mode, 12 MHz 6.5 rnA 
ee 

I Vee = 6V 100 \lA 
I Power-down Mode (2) 

Vee=3V 40 !fA 
I .. Maximum toiaJ 10.. fof all output pins. 71 rnA Jtes. 1 . Under steady state (non-tranSIent) conditions, 101. 

must be externally limited as 1011ows: 
Maximum fOL per fX)rt pin: 10 rnA 
Maximum IOL per 8-bit port: 

If 10.. exceeds the test condition, VOL may exceed the 
related speci" cation. Pins are not guaranteed to sink 
current greater then the listed test conditions. 

PortO: 26 rnA 2. Minimum Vee for Power-down is 2V 
Ports 1, 2, 3: 15 rnA 

5 AT89S8252 
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------________ AT89S8252 

:; Characteristics 
der operating conditions, load capacitance for Port 0, ALEIPROG, and PSEN '" 1 00 pF; load capacitance for all other 
'puts = 80 pF. 

dernal Program and Data Memory Characteristics 
Variable Oscillator 

ymbol Parameter Min Max Units 

'!eLCL Oscillator Frequency 
~-----~ 

o 24 
--------------~----------~---

MHz 

HLL ; ALE Pulse Width 2taCL - 40 ns 

_,VL_L __ 1 Address Valid to ALE Low ________________________ . ___ --j __ .-::!e:':'LC:":l:....-_1_3 __ --+--__________ ~, -------i 

!elCL - 20 i I 
ns 

LAX : Address Hold after ALE Low 

ALE Low to Valid Instruction In 

LPl i ALE Low to PSEN Low 

'LPH r PSEN Pulse Width :::..:.c __ -------, 

'UV 

'XIX 

'XAV 

'lAZ 

'LRH 

VLWH 

, PSEN Low to Valid Instruction In 

i Input Instruction Hold after ~ 

i Input Instruction Float after PSEN 

i PSEN to Address Valid 

i Address to Valid Instruction In 

I PSEN Low to Address Float 

! RD Pulse Width 

! WR Pulse Width 
I 
! RD Low to Valid Data In 

.. lH~D::.X __ __Ii-D--ata- Hold after AD 

.:1I1",0=-z __ -!J_D __ at_a 'Ioat after AD 
I ALE Low to Valid Data In 

wOV I AddrE ,s to Valid Data In 
=~--+I----

l.Wl I ALE Low to RD or WR Low 

'VWL Address to RD or WR Low 

lVWX Data Valid to WR Transition 

)VWH I Data Valid to WR High 

NHQX \ Data Hold after WR 

! RD Law to Address Float 

RD or WR High to ALE High 

i 

o 

lew. - 8 

6lcLcL-100 

o 

3lcLCL - 50 

4hCL -75 

7!eLCL - 120 

tcLcl- 20 

i 

3teLCL - 45 

I I 

I 5teLCl - 55 I 
10 I 

2lcLcl - 28 

Slew. - 150 

9hCL -165 

3hcL +50 

o 
lcLCL + 25 

I 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AIIDEL 

iCternal Program Memory Read Cycle 

ALE 

PSEN 

PORT 0 

PORT 2 

------- ._----------- --"-

-.~ .,. t
pLAZ 

' 

4L~x .... --.. 
- ----" 

AO - A7 

... -------- tAVIV .------.-

.. -tpXAV·-~ 

tpxlZ ..... ---~ 

tpXIX--+ .. --

--~----------

AB - A15 

AO-A7 

A8 - A15 

dernal Data Memory Read Cycle 

ALE 
--+ !..o-- twHLH 

PSEN lum ----~ , 
.,-~ tRLRH ---to: 

1------·-

:.-~ ~LWL· --+ ' 

.--.-~ .--~ -------------
RD 

-YAO~7 FRoM RIORDPL----;--; :-~DATA~'Nj_>:;t),J - A7 FROM PCL)-!NsTR-/ij 
-------- , . ~- I' , 

PORT 0 

~--.--- t ... " .... L ---

~----- tAVDV ~ 
--- I ---~--~--~-____c__,__c--

PORT 2 --1- P2.0 - P2.7 OR A8 - A15 FROM DPH/~A8 - A15 FROM PCH 

AT89S8252 



----------____ AT89S8252 

dernal Data Memory Write Cycle 

ALE 
--.. +-- tWHLH 

PSEN 

WR 
.. --~LAX 

,""If --- tAVLl ." .... tavvv'X -------t-- ... --- ---.. .... - tWHOX 

-4---- tQVWH ---.. 

- ------------- .----~~--- ~. ------.-"----

PORT 0 An - A7 FROM RI OR DPl DATA OUT \, 'AO - A7 FROM pel -- INSTR IN 

~----------- tAVWL -----,-+ 

PORT 2 P2,O - P2.7 OR A8 - A15 FROM DPH AS - A15 FROM PCH 

eternal Clock Drive Waveforms 

.. -- ----- tcHGX ---- .. 
'4---- \;HCX --,~ 
+---

Vee - O.5V - -- -----

0,2 Vcc - 0,1V 
OA5V---' 

+---- hcx ----.: 

-<--------- tClCl -----------+' 

dernal Clock Drive 
ymbol Parameter Vee = 4.0V to 6.0V Units 

Min Max 

'IcLCL Oscillator Frequency 0 24 MHz 

;LCL Clock Period 41.6 ns 

:HGX I High Time 15 ns 

;Lex Low Time 15 ns 

:LCH Rise Time 20 ns 

:HQ I Fall Time 20 ns 
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AlmEL 

erial Port Timing: Shift Register Mode Test Conditions 
\e values in this table are valid for Vcc = 4.0V to 6V and Load Capacitance = 80 pF. 

i ;ymbol Parameter Variable Oscillator -------i Units I 
Min Max i I 

(LXL ! Serial Port Clock Cycle Time 12tacL I _~~ 
Output Data Setup to Clock Rising Edge lOhcL . 1~ ! ___ ~ 2VXH 

~HOX Output Data Hold after Clock Rising Edge 2tcLCL • 111 : I ns 
--~------------------~-~---------------------~--~~-----, 

(HOX Input Data Hold after Clock Rising Edge 0 I 
i 

(HC:V : Clock Rising Edge to Input Data Valid 

hift Register Mode Timing Waveforms 

INSTRUCTION 
ALE 

_._ 0 2 3 _ 4 5 6 7 8 

CLOCK 

tavxH ''''''-~~-=-.:.: 
- -----to-' :.c- tXHOX 

WRITE TO SBUF ,. 
OUTPUT DATA 

CLEAR RI 
... 

INPUT DATA 

C Testing InpuVOutput Waveforms(1) 

.. :;-'" 0.2 Vee + o.SV -..... 

TEST POINTS 

O.45V -----
"-c 0.2 Vee ~~':'...,--" 

les; 1. AC Inputs during testing are driven at Vee - O.5V 
for a logic 1 and 0.45V for a logic O. Timing measure
ments are made at VIH min. for a logic 1 and VIL max. 
for a logic O. 

AT89S8252 

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

567 .. 
SETTI 

.. 
SETRI 

Float Waveforms(1) 

VLOAD-f- Q,lV c---'-~-.-----.~_ V QL- O.1V 

V LOAD ____ . ___ ._ Timing Reference 
Points 

V . Q1V 
LOAL) __________ ~ V Ol+ O.1V 

Notes; 1. For timing purposes, a port pin is no longer floating 
when a 100 mV change from load voltage occurs. A 
port pin begins to float when a 100 mV change from 
the loaded Va.IV a. level occurs. 
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LM741 
Operational Amplifier 

General Description 
The LM741 series are general purpose opera~onal amplifi
ers which feature improved performance O'.;er industry stan
dards like the LM709. They are direc~ plug-in replacements 
forthe l09C, LM201, MC1439 and 748 in most applications. 

The amplifiers offer many features which make their applica
tion nearly foolproof: overload p:otection on the input and 
output, no latch-up when the common mode range is ex
ceeded, as well as freedom from oscillations. 

Connection Diagrams 

Metal Can Package 

~c 

Note 1: LM741H is available perJM38510/10101 

Order Number LM741H, LM741Hf883 (Note 1), 
LM741AHI883 or LM741CH 

See NS Package Number H08C 

Typical Application 

The LM741C is identical to the LM741fLM741A except that 
the LM741 C has their perfonnanre guaranteed over a O' C to 
+70'C temperature range, instead of -SST to +125'C. 

Dual-ln-Line or S.O. Package 

OffS£T NUU 

lHYERTlNG IHP1JT 

OUTPUT 

OffSEr NULL 

Order Number LM741J, LM741Jt883, LM741CN 
See NS Package Number J08A, M08A or N08E 

Ceramic Flatpak 

Me He 
..j.( ~rsrr NULl.. He 

-INPUT v. 
+INPUT OUTPUT 

v- -orrSEr NULL 

OSO<><l4'-6 

Order Number LM741W1883 
See NS Package Number W10A 

Offset Nulling Circuit 

OU1PUl 

t 
v-
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r 
Absolute Maximum Ratings (Note 2) 

If Military/Aerospace specffied devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specffications. 

(Note 7) 

lM741A lM741 lM741C 
Supply Voltage ±22V ±22V ±18V 
Power Dissipation (Note 3) 500 mW 500 mW 500mW 
Differential Input Voltage ±30V ±30V ±30V 
Input Voltage (Note 4) ±15V ±15V ±15V 
Output Sholi Circuit Duration Continuous Continuous Continuous 
Operating Temperature Range -55'C to +125'C -55'C to +125'C O'C to +70T 
Storage Temperature Range- -6S'C to +150'C -65'C to +l50'C -6ST to +150' C 
Junction Temperature 150'C 150'C 100'C 
So!dering lnformati.on 

N-Pad:age (10 sewr;cs} 260'C 260'C 260T 
J- or H-Package {10 seconds) 300T 300'C 300'C 
M-Package 

Vapor Phase (60 seoonds) 215'C 215'C 21S'C 

Infrar& (15 seconds) 215'C 215'C 215'C 

See AN-450 "Surface Mounting Methods and Their Effect on Product Reliability" fO{' other methods of soldering 

surface mount devices. 

ESD Tolerance (Note 8) 400V 4DOV 400V 

I Electrical Characteristics (Note 5) 

I Parameter Conditions lM741A lM741 lM741C Units 
i 

Min Typ Max Min Typ Max Min Typ Max 

Input Offset Voltage TA ~ 25'C ! ! 
Rs <; 10 ~.n 

I 
2.0 I 6.0 mV 1.0 f 5.0 

Rs <; 50£1 0.8 3.0 I mV 

T ,!>.M!N S. T A S T A1v!AX 

Rs;; 50£1 4.0 mV 

Rs;; 101<£1 6.0 7.5 mV 

Average Input Offset 15 ~vrc 

Voltage Drift 

Input Offset Voltage T A " 2S'C, Vs ~ ±2fJV ±10 ±1S ±15 mV 

Adjustment Range 

Input Offset Current TA ~ 25'C 3.0 30 20 200 20 200 nA 

TAM1N ::; TA :S:TAMAX 70 85 500 300 nA 
Average Input Offset 0_5 nWC 

Current Drift 

Input Bias Current TA " 2S'C 30 80 00 500 80 500 nA 

T.M4IN $TA :5- TAMAX 0210 1.5 0.8 f1A 
Input Resistance T" ~ 25'C, Vs = ±2011 1_0 6.0 0.3 2.0 0.3 2,0 MQ 

T AM'N <; T A ;; T AMAX' 0.5 Mn 

Vs ~ ±2011 

Input Voltage Range TA ~ 25'C ±12 ±13 V 

TAMIN S; TA 5 TAJ,AA:)( ±12 ±13 II 

wwwnational.com 2 



Electrical Characteristics (Note 5) (Continued) 

Parameter Conditions 

Irge Signal Voltage Gain T A = 25'C, R, ": 2 k1l 

;tput Voltage Swing 

;tput Short Circuit 

Jrrent 

)mmon-Mode 

~jection Ratio 

Ipply Voltage Rejection 

,tio 

ansient Response 

Rise Time 

Overshoot 

mdwidth (Note 6) 

ew Rate 

Ipply Current 

)wer Consumption 

LM741 A 

LM741 

I Vs = ±20V, Vo = ±15V 

I V +15V V +10\/ 
~ '0=-

TAM!(\; S T A 5. T AtIAAX, 

I RL ?:' 2 kfl, I V ;:: +"1"')\1 V = ±1C::V s _£u \/, 0 -..J 

I V = +15V V = +'0" I S - ,() _1 .. 

I Vs = ±5V, Vc = ±2\/ , 
I Vs - ±20V 

') RL ;~ 10 ki2 

IRL221<D 

IVs -±15V 

RL z10 kU 

RL?:'2ki2 

TA = 25'C 

j TAM1N:s; TA .:$ T P-J.AAX 

T N'-I!N S T ft. S T AMAX 

Rs S 10 k!l, VeM = ±12V 

Rs s 50n, V"", = ±12V 

I TAMIN :$ TA ::; T/"Jl.4.-<\x' 

Vs = ±20V to Vs = ±5V 

Rs s 50n 

Rs s 10 kO 

ITA = 25'C, U"ity Gain 

T", = 25'C 

T A - 25'C, Unity Gain 

TA - 25'C 

TA = 25'C 

Vs = ±20V 

Vs = ±15V 

Vs = ±20V 

TA :::; TAMIN 

TA = TAMAX 

Vs = ±15V 

TA ::;: TAMIN 

TA = TAMAX 

50 

i t , I 
I 
I I 

32 

I 
I 10 I 

±16 I 
±15 

I 

10 

10 

80 

I 
86 

0,437 

0,3 

I 

Max Min 

I 
\ I 
I ! I 

1 

j 
I 

I I 
i 25 I 

! I 
I 

I I 
I 

I I I , 
, 

I 
±12 I 
±10 

25 35 I 
I 

40 

70 

95 

I I 

96 I 

77 I 
025 0,8 

6,0 20 

1,5 , 
0,7 

80 150 

165 

135 

v j I 
I , \ " I I 

I I I 

i ! 

I I 
i , 

I I I i 

1 
I 15 I I 

I I 
! 1 ! 

20 200 

I 
, 

I 
\ 

I 
I i 

I I ! , 
I , 

I I I , 
I I 

±14 I :1:12 ' ±14j 
±13 I ±10 ±13 i I 

25 I I 25 I i 
I I ! 

I I 
, 
I 
I 

9{) 

I 
70 90 I 

I ! 

I 
I 

I 
96 I 96 I 77 

I 
I I 

0,3 

I 0,31 

5 ! 5 I 

I 
0,5 0.5 

1.7 2,8 1.7 

50 I 85 50 

60 

1

100 

45 75 

I 
I 
I 

I 

I 

I 

I 

2.8 

85 

Units 

V/mV 

VI V m 

V/mV 

V/mV 

VimV 

V 

V 

V 

V 

rnA 

rnA 

dB 

dB 

dB 

dB 

~s 

% 

MHz 

V/~s 

rnA 

rnW 

mW 

rnW 

mW 

mW 

mW 

"'ote 2; "Absolute Maxjmum Ra-ttngs~ indk'".ate- mmts be}!ond ~-i) damage to the device may OCCUT". Operating Ratings indicate roodirions for whk:tJ the devK;e is 
Functional, but do not guarantee specific performance 1U'tms. 
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Electrical Characteristics (Note 5) (Continued) 

Note 3: For operation at e~ed '.etnpe£aiUfe'S. these tk~ must be derated based on thelTllai re-~.ance. aJ')d T; rr~'1.,. i\i:sWd under "Absolute Maximum Ra1.-
!ngs~)_ T

j 
= T A + (fJiA Po). ' . 

I Thermal Resistance c;.,rdip (J) DIP (H) HOB (H) SO.a (M) 

( elt, (Junction to Ambienf) 100'Cl\"1 1GO'CIW 17GTIW 19S'Crw 

: HJc (Junction to Case) NiA. NiA. 2S'CNoi NlA. 

Note 4: FO( supply voltar"es. les.s than ± 15V, the abso(u~e ma.,jrnum input VDttage is equal to the &uwtY VDttage_ 

Nate 5: Unless ottJer'olo-Tse s()<':!Cif1ed. Uw,;se S{1€'dficatKx!s ,-,,,ply trx lis = ±15V. -55'C ~ T,4 ~ --125'G (lM7-4H.M741A{ For the LM741CILM741E. these spet;iij(~
tOOS are limi-:ed to C'C -:;. Tt. -:;: +70'C 

Note 6< Calculated v<?fue from: Bit\' (MHZ) = 035'R~"€ rtf':o€((.ts; 

Note 7: For mili:ary spe'cflc..a!0rrs see RETS74lX korLM7A1 and RETS741AX forLM741A 

Note 8: Human body rnod~. 15 kil in series 'u;\h 100 pF. 

Schematic Diagram 

NWHNV[RTlNG 3 

INPur 

015 

R12 Rll 
50K 5D 

7 " 

"" 25 

Rl0 
50 

L-__ ~~~~ ________ ~~ ____ ~ ______ ~ __ ~ ____ ~ __________ ~'~ 
~i-i 
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Physical Dimensions inches (millimeters) unless otherwise noted 

,t-
O.1m -0.045 j~' "", 

10.737 1.1.3/ 
0.028-0.1l34 

(0.711-08&11 

I 
! 

~--{ 

I 

0.115-0.1(5 

12.921 -3.683/ 
OIA 

Metal Can Package (H) 
Order Number LM741H. LM741Hf883. LM741AHf883. LM741AH-MIL or LM741CH 

NS Package Number HOSC 

-':;O.C10 1YP 

RO.015 IYP 

A ~ 95(>:t5QoTYP~j ~O.310 L O.05SI.4'AX -, r- 0.'10 ~ OOfH ENOS 
C.QQ8 TYP 

• (U)l2 J 
Ceramic Oual-ln~ine Package (J) 

Order Number LM741J1883 
NS Package Number JOBA 

5 

t f 
0,310 WkX 

GlASS 

+---- 0.045 !yp 
0.065 . 

0.020 
[ 0,060 

i 
0.125 
Q.200 

i 

t 

t 
0.'50 

"'H 
1 



Physical Dimensions inches (millimeters) unless otherwise noted (Continued) 

www.national.com 

TYF 

0.006.JL 
C.CC4 

TIP 

~~, I (9,4T(~10.161( 

i O.1lI0 I 
-I: r"m .. I , , 

Dual-In-l.ine Package (N) 
Order Number LM741CN 

NS Package Number N08E 

~O.270 UAX· 

0.050 ± o.~~: 1~~ r J f-- 0.005 IIIN m 

0.270 WAX 

Glr r~ 
! 

DETAIL A J X 
PIH"l~ 

t 
0.370 
0.150 

0.260 
0.238 

IDf~T JL 5 

0.019 TYP J J.+- 0.04S \lAX 
0.015 TYP 

10-Lead Ceramic Flatpak (W) 

1,." 
0.008 

OCTAll A 

vuu (RtV £) 

Order Number LM741W1883, LM741WG-MPR or LM741WG/383 
NS Package Nwnber W10A 

6 
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~National Semiconductor 
FebruaI)' 1995 

LM78XX Series Voltage Regulators 

General Description 
The lM78XX series of three terminal regulators is available 
w..th several fixed output vD~1ages making them usetu) in a 
wide range of applications. One of the.se is (ocal on card 
regulation, eliminating the distribution problems associated 
with single point regulation. The voltages available allow 
these regulators to be used in logic systems. instrumenta
tion, HiFj, and other solid state electronic equipment. Al
though designed primarily as fixed voltage regutators these 
devices can be used ~1th exLemal components to obtain 
adjustable voltages and currents. 

The LM78XX series is available in an aluminum TO-3 pack
age which will allow over 1.0A load current if adequate heat 
sinking is provided. Current limiting is included to limit the 
peak output current to a safe value. Safe area protectioo tor 
the output transistor is provided to limit intemal power dissi
pation. if internal power dissipation becomes too high for 
the heat sinking provided, the thermal shutdown circuit 
takes over preventing the IC from overheating. 

Considerable effort was expanded 10 make the LM78XX se
nes of regulators easy to use and mininize the number 

of external components. it is not necessary to bypass the 
output, although this does improve transient response. Input 
bypassing is needed only if the regulator is locate<i far from 
the filter capacitor of the power supply. 

For output voltage other than SV. 12V and 1SV the LM117 
series provides an output voltage range from i .2V to 57V. 

Features 
• Output current in excess ot 1 .. 0\ 

• Internal thermal overload protection 

• No external components reqillred 

• Output transistor safe area protection 

• Internal short circuit current limit 

• Available in the aluminum TO-3 package 

Voltage Range 
LM7805C 5V 

LM7812C 12V 

LM7815C ISV 

Schematic and Connection Diagrams 

., .... 

r----1~--------~----------~----1"_'~Uf 

... 
" 

'"~ , .. 

TLlH/77.046-1 

llie\al Can Packase 
T0--3 (K} 

Aluminum 

Bottom View 
TLlH/7745-2 

Order Number Ul780SCK, 
LN7812CK or Ul7815CK 

See NS Package Number KC02A 

Plastic Package 
T0--220 (T) 

Top View 
TUH/n46-3 

Order Number Ul780SCT, 
Ul7812CT or LM781SCT 

See NS Package Number T03B 

r
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solute Maximum Ratings 
litary/Aerospace specified devices are required, 
ie contact the National Semiconductor Sales 
'e/Distributors for availability and specifications. 

Vo~age (VA ~ 5V, 12V and 15V) 35V 

Maximum Junction Temperature 
(K Package) 
(T Package) 

Storage Temperature Range 

15lfC 
15lfC 

- 65'C to + 150"C 

1al Power Dissipation (Note 1) 

ating T empe-rature Range (fA) 

Internally Limited 

O'Clo +70"C 

Lead Temperature (Soldering, 10 sec.) 
T0-3 Package K 300"C 

230'G TO-220 Package T 

ctrical Characteristics LM78XXC (Note 2) D"C ,; T] ,; 12S"C unless otherwise noled, 

Output Voltage I SV 12V lSV 

Input Voltage (unless otherwise noted) ! 10V 19V 23V Units 
I 

! ! Min I Typ \ Max I Min I Typ I Max Min I Typ ! Max I I Parameter Conditions 

Output Voltage Tj ~ 25'G.5 mA c. 10 " lA 4.8 5 5.2 11.5 12 12.5 14.4 15 15.5 I V 

PD ~ lSW, 5 mAs. 10" 1A I ;~75 .' 5.25 11.4 12.6 14 25 15.751 V 

VMIN -.0;. V1N -:::0; VV,AX. i V·S .:.:. VIN os. 20) (14.5 " Y,N .c;, 27) (17.5 c. V,N" 30) V 

Une Regulation 10 = 500mA Tj = 25'C I 3 50 4 120 4 150 I mV 

flV,N I (7 ,~ Y,N s: 25) 14.5 s: VIN S 30) (17.5 s: Y,N ,~ 30) V 

O'C::. Tj c;, +125"C 50 120 150 mV 

,,"V,N (8 ,,' Y,N -::; 20) (15 -::; Y,N ,; 27) (185 -::; Y,N " 30) V 

10 <; lA Tj ~ 25"C 50 120 150 mV 

"V,N (7_5 ,;, Y,N ,;, 20) (14_6 -::; Y,N -::; 27) (17.7 -::; Vl/. ,;, 30) V 

Q"G ,; Tj ,; t 125"C 25 60 75 mV 

flV,N (8 .0; Y,N S 12) (16 S Y,N S 22) (20 S V,Ns 26) V 

Load Regulation Tj = 2S'C 5mAs loS 1.5A I 10 50 12 120 12 150 mV 

! 250 mA " 10 " 750 mAl 25 60 75 mV 

5 mA" 10 s lA, D·C" Tj" + 125~C I 50 120 150 mV 

Quiescent Current 10';: lA Tj = 25"C 8 8 8 mA 

O"C ." Tj'" + 125'C 8.5 8.5 8.5 mA 

QuiB5Cent Current 5 rnA S 10 S lA 0_5 0.5 0.5 rnA 

Change Tj = 25"C, 10 -::; lA 1_0 1.0 1_0 mA 

VMIN" VIN" VM,,;x (7.5" VIN S; 20) (14.8 ,;; Y,N';; 27) (17,9 .,;. VIN ::. 30) V 

10 ,;. 500 mA, lfC ::. Tj c: + 125'C 1_0 1_0 1_0 mA 

VMIN s: VIN ,;. VM,,;x (7 s: Y,N ,;; 25) (14.5 s: VIN';; 30) (17,5 ,;; VIN ,;; 30) V 

Output Noise Voltage TA = 25"C. 10 Hz" f s. 100 kHz 40 75 90 I'V 

Ripple Rejection i 10';; lA, Tj = 25"Cor 62 80 55 72 54 70 dB 

f~ 120H 10,;;500mA 62 55 54 dB 

O"c,;. Tj -::; +125"C 
I 

VMIN ,;; Y,N " VM,,;x (Sc;, VIN ,;; 18) (15,;; VIN ,;; 25) (18,5 ,;; Y,N ,;; 28.5) V 

Dropout Voltage T] = 2S"C, lOUT = lA 2.0 2.0 2.0 V 

Output Resistence f=lkHz 8 18 19 mil 

Short-Circuit Current T] ~ 25'C 2.1 1.5 1.2 A 

Peak Output Current Tj ~ 25"C 2.4 2.4 2.4 A 

Average TG of VOUT O"C -::; T] " + 12S"C, 10 = 5 rnA 0,6 1.5 1,8 mVrC 

Input Voltage 

Required to Maintain Tj = 2S·C. 10:> lA 7,5 14.6 17.7 V 

Une Regulation 

I: Thetmal resistance of the T0--3 packago (K. KG) is typically 4~ iu'lCtion to case and as--CIW case to ambient Thermal rsststanoo of the T0-220 
~e (T) is typtcally 4~CfW junction to case and we/w case to ambient 

t An characteristics are measured with capacitor across the input at 0.22 pF. and a c;,padtor across the output of O.1-pF. All dtaracteristics except rrise 
~ and rippte rejection ratio are measured using pulse t~ ttw ~ 10 ms., duty cycle ~ 5%). outpot voltage changes rue to changes in internal 
"attl"9 fT'IUSt be taken into ac-.count separatt'lty. 
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Typical Performance Characteristics 

UQl 

Maximum Average Power 
Dissipation 

Output Voltage (Normalized 
to 1V at Tj .~ 25"C) 

Output Impedance 

I 
10 lI. 

fREQUENCY Il4cl 

Quiescent Current 

~ 
z 

" ;;: 
~ 
a 
~ 

" ii: 

>. 

, 

Maxlmum Average Power 
Oissipation 

AMfllPH Tf~pfA4TUR.f r c! 

Ripple Rejection 

fR[OUf;NCY !Hll 

Dropout Voltage 

-l'io -,t -25 • 25 5. }5 100 125 tSi 

JU~CTjOfll fEMPfRIHU9.E ( C) 
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Peak Output Current 
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Dropout Characteristics 
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Physical Dimensions inches (mHlimeters) 

I 0.~-0.980 1 

--l(23./18-24.1l!l}~ 
~ rnA 1 

n.800-8.815 : 1 ,I O.25O-0.3SIl 

i2!l.32 :!1l.70) II'" -II (6.350-6,&9<)\ 
alA I I, 

~o~.1~a7~-~o~.1~~~ __ ~ I 
(2.71~-3.124) , ,1, i 

,. -L--_ 
I 

om ~ 
10.6351-' 

UNCOIHR\llUll LEAO iliA 

f-"r 
.. i 

0.135 

(3.(~1 

Mill 

s'cmHG PtANE f 0.445-0.522 
(1'.3tJ-13.26) 

0.155-0.179 

f- O.1J38 -O.fl4J 
..-l . (0.965 - Ul91) 

DlA TIP 

0.42\1-D.44O 

(10.67 -11,18/ 

(4.191-4.547) 
R ryp O.ZlQ-O.220' t 

(5334-S.S&l) 

0.97\1- 1\)51) 

__ ~JL.. __ ;:(2U4 - 211.67) 

L=-Ji 0.655-0.675 
----J i (16.64-17.151 

1.177-1.197 I 
129 OO-lll.40) I 

Aluminum Metal Can Package iKC) 
Order Number LM78{)5CK, LM7812CK or L1II78f5CK 

NS Package Number KC02A 
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Physical Dimensions inches (millimeters) (Continued) 

LIFE SUPPORT POLICY 

T0-220 Package (T) 

o.o"a-O.D~!. J 1 
[1.21- 1A.\1} 

HP 

0.027-0.037 -'" 
rQ·n-o.!~] 

TIP 

Order Number Lr.l780SCT, lM7812CT or LM7815CT 
NS Package Number T038 

NAT'ONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN liFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL 
SEMICONDUCTOR CORPORATION, A, usod ners'n: 

1. Ufe support deVices or systems are devices or 
sys1ems which, (a) are intended for surgical implant 
into the body, or {b) support or slJs1ajn lite, and whose 
tailure to perform, when property used in accordance 
Vt"ith instructions tor US.'3 provided in t'18 labeling, can 
be reasonably expected to result in a significant iniury 
to the user. 

2. A critical compoo'Omt is any component of a life 
support device ()(" system whose failure to perform can 
be reasonably expec1ed 10 cause the faJlure of 1he life 
support device or system, Of to affect its safety Of 

eHectiveness. 

NatiONI Semic()!'1dl.lctor 
CorpOfation 
1111 'Nes.1 6ar1ir1 R\Jac 
MI"1g'con, T)( 7b017 
T t1i; 1 !'300) 272-9959 
Fa_>c 1 (81Y.)) 737-7Dl{1: 

t<tation.al Semiconeuctor 
Erne>pe 

Fax, i-:--4S) D-1W-S3G 05 B-13 
ErnaA. <:"""';~~1evrn2_n&l..L-OITl 

['J6i.Jl.sd'l T~: t~-l9:' 1}-,00-530 tiS as 
E"'~~.v, 1M.: 1~-.tff;1 D-180--532 78 <"2 
ft~!5 Tel: t--4t:l; 0-1B0-532 S.3 ~ 
ita,t;1[lQ Tet (+..t9) 0-180-53-4 16.so 

Kational Semic.on-eoctof 
Hong Kong Ud. 
13,1"1 Hoof. 8J~ Bb± 
Ocean Cw"<!s, ;:, C¥!1.oo RO. 
T~tS'.JI. KOVI'foon 
HM;I Xor.g 
Toc (852) 2737-1600 
F:i)C (852j 273Jj..-99ED 

National Semic.o-n-du1;tor 
Japan Ud_ 
leL B~--Q-43--2'3S-2.31)'3 

Fax. Bl-043·29&-2-iOO 



BIODATA 

Nama: Chomelius Ariesta Abdi 

~p :5103000066 

Tempat, TgL Lahir: Surabaya, 07-04-1982 

Agama : Kristen 

Alamat Rumah : Jt Bendul Merisi Permai El4 

Surabaya. 

RiwayatPendidikan : 

• Talnm 1994 Lulus SDK. Kartini, Surabaya. 

• Tahlm ]997 Lulus SMPK Santo Carolus, Surabaya. 

• Tahun 2000 Lulus SMK Kristen Petra, Surabaya. 
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