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MANHIN .
hilsunsudapsszuunsuguimanalienssdwszuuiyanlszfvg
# include <iostream.h>  // Precompiled header
# include <stdlib,h>
# include <math.h>
# include <iomanip.h>
# include <csfd1ib>
# include <fstream.h>

/f# include <graphics.h>
int max_episode = 3000000;

const int CLASS SIZE = 3 ;
const int num_action =6 ;

const int num_state = § ;

const int level = 2;

intijg, k,a;

int CLASS arrival ;

double randunif0l ;

double alpha ;

/fdouble min_ X ;

double Time =0

double shortgreen = 20 ;//5;//10 ;// 15 :

double longgreen = 40 ;// 10;.//20 /130

double Q[ level ][ tevel ][ level ][ num_action ] ;

int  Numvisit[ level ][ level ][ level ][ num_action j ;

double arrivalratef CLASS SIZE]=1{20,20,20};/{1,20,1};/{20,20,20}//{ 50,2,
10} ;// /mumber of vehicles arrival per min
int XJ[ CLASS SIZE];

double [ CLLASS SIZE];



double  ActionSet[ num_action | = { longgreen, longgreen, longgreen, shortgreen, shortgreen,

shortgreen } ; #{AC ,B, C, AC ,B, C } /0, 1,‘ 2,3,4,5
int STATEf CLASS SIZE]=1{0,0,01};

int action=10;

int next i, next j, next k, next a;

double stepsize = 0.0005 ;

double discou‘ntrate =09,

double e greedy = 0.5;

double REWARD ;

double Accum_throughput = 0, Av_throughput ;
int step ;

ntA=0,B=1,C=2;

double min t;

/********************************************************************

Declarations
********************************************************************/
double Randunif0i();
void Initialization() ;
double Randpois_RV(double randunif01 , double alpha);
void Find CLASS arrival(),
void Findnext a(};
void FindAction egreedy();
void Writeresults() ;
void  WriteQresults() ;
/*******************************************$****$*******************

Main Program

********************************************************************/

void main()
{
Initialization{) ;
for (1=10; i< CLASS_SIZE; i++ ) “

arrivalrate[ i | = arrivalrate[ i }/60 ; /number of vehicles arrival per sec
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double Time_changelights = Time + ActionSet] action ] ; // seconds
for (step = 0; step<max_episode ; step++ )
{

Find CLASS arrival();

/feout<< Time << setw(20) << Av_throughput<< setw(20) <<
CLASS_arrival<< setw({10) << STATE[ 0 ] << setw(10) << STATE[ 1 ] << setw(10) <<
S’I‘ATE[ 2 | <<endl:

Time += min t; /fcheck Tor time to change lights

if ( Time_changelights > Time )

{
X[ CLASS arrival [++;
it ( X[ CLASS arrival ] >=10)
STATE[ CLASS arrival =1 ;
else
STATE[ CLASS arrival | =0
1
else // its time to change lights
{

double delay = 2 ; // seconds
int num_car=10;

i=STATE[0];

i=STATE[1];
k=STATE[2];
a = action ;

if ( action==0 || action==3) /A and C
{

int maxcar = int(ActionSet[ action ]/delay) ;

i (maxcar<X[A])
NUImM_cdFf = maxcar ;

else



num car=X[A];

X[A]=X[A]-num car;

REWARD += double(num car) ;

if {maxcar<X[C1])
num_ ¢ar = fnaxcar ;
else

num car=X[C];
X[Cl=X[C]- m_car ;

STATE[A]=0;
F(X[A] >=10)

STATE[A]=1:

STATE[C]=0;
If(X[C] »=10)
STATE[C]=1;

if (action== 1| action==4) // B

{ _ int maxcar = int(ActionSet[ action 1/delay) ;

if (maxcar< X[ B1)
num_car = maxcar ;
else
num car=X[B];

X[B]1=X[B]-nwn car;

STATE[B ] =0
f(X[B] >=10)
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STATE[B]=1;

if (action ==2 || action==3) // C

{ int maxcar = int(ActionSet[ action j/delay) ;

if (maxcar< X[ C])
nurn_car = maxcar ;
else
num_car=X[C];
X[C]=X[C]-num car;
STATE[C]=0;
F(X[C] >=10)
STATE[C€]=1;

REWARD += double(num_car) ; //throughput
cout<<setw( 20 )<< REWARD ;

/f update Q function

next i=STATE[O0]:

next j = STATE[ 1] ;

next k=STATE[2];

// get next_a = argmax Qf next_ i ][ next j ][ next k[ a ]

Findnext a();

double stepsiied = stepsize/( 1 + double(step)/10000000) ;

Heout<<setw( 20 )<< stepsized << setw( 20 ) << discountrate ;
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QEilljlkHal=Qlilljllkilal+
stepsized * (REWARD +

discountrate*Q[ next i [{ next j | next k J[next a]-Q[illjN kIl al;

1/ else

1// for step

WriteQresults()

system("pause"});

Y/ end main

Numvisit[i ][ jI[ k J[a ]++;
/1 get new action from e greedy

FindAction egreedy();

// updale time to change lights

Time changelights = Time + ActionSet[ action ] ;
/f Average throughput
Accum_throughput += REWARD ;

Av_throughput = Accum_throughput/Time ;

Writeresulis() ;

/****ﬁk***************************************************************

Subfunctions

SR Aok ok sk g O R Rk R Sk kR R R ok ks ko ok Rk ok

void Initialization()

{

int level = 2;

X[1]=0;

X[2]1=0;
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action= 0

for (i=0;i<level; i++)

{
for (j=0; j<level; j++)
{
for (k = 0; k<level; k++)
{
for ( a=0; a<num_action; a++ )
{
Qlilljll kIl al=0;/Randunifo1);
Numvisit[i][jilkl{aj=0;
Wi fora
H/ fork
i for j
Y fori

}

/********************************************************************

Random number gencrators

********************************************************************/

double Randunif01{)
{
randunif01 = ({(double) rand()YRAND_MAX;
return (randunifO1);
b
double Randpois RV(double randunif01 , double alpha)
{
double x;
x = -(1/alpha)*log(1-randunif01);

return (x);




/********************************************************************

Find Next Event
********************************************************************/
void Find CLASS arrival()

d
min_t = 100000000000;

for (i=0; i< CLASS_SIZE ; i++)

{
alpha = arrivalrate[ i ];
randunif0l = Randunif01();
t[i] = Randpois RV(randunif01,alpha);
if{min t>1t[i])
{
min t=t[i];
CLASS arrival =1
}
b

/********************************************************************

Findnext a

R R e L e e e e e PR L LT LY

void Findnext_a()
{
double max_Q = -1000000000 ,
for (inta_=0;a <num_action;a ++)
{
if (max Q< Q[ next i ][ next j[next k][a 1)
{
max Q= Q[next i][next j][next k][a ];

next a=a_;
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}

/**********************************************&*********************

FindAction egreedy

********************************************************************/

void FindAction_egreedy()

{
double proba, max_prob=0;
if ( Randunif01() <e greedy )/ { Randunif0i() < double(step)/double(max_episode) )}
action = next a;
else
{
for (inta_=0;a <nwn action;a ++)
{
proba = ‘Randunif01() ;
if ( max_prob < proba )
{
max_prob = proba ;
action=a_;
}
}
b
Heout<< setw( 20} << action<< endl;
}

3% sk sk ok et e ok ook ok R ok ok s kol ok sk sk sk ok sbe st sk sk sk s s ol ol sk ok Sk kO Sk stk sl skok o sk sk kst sk skok sk ok sk ko slonokok

Write to files

********************************************************************/

~ void Writeresults()

{
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if ( step%1000 == 1)
{
ofstream outClientFile("Throughput.txt", ios::app J;
if ( foutClientFile ) { // overload ! operator
cerr<<" File could not be opened"<<end];

exit(i);

outClientFile<< step << setw(20) << Time << setw(20) << Av_throughput <<

endl;

cout<< step << setw( 20) << Time << setw(20) << Av_throughput<<end]

/********************************************************************

Write to filcs
********************************************************************/
void WriteQresults()

ofstream outClientFile1("Q.tx(", ios::app );
it ( loutClientFile1 ) { // overload ! operator
cerr<<" File could not be opened"<<endl;

exit(1);

for (i =0; i<level; i++)
1
for (j=0;j<level; j++ )~

{
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for (k= 0; k< level; k++)
d
for {a=0; a<num action; at++ )
{
outClientFile] << i<< setw(20) << j <<
Set\y(ZO) << k<< setw(20)<< a<< setw(20) << Q[ 1][j ][ k ]I a ] << setw(20) <<
Numvisitl i ][ j £k ][ a | <<endI;
M/ fora
i fork
3/ for
3/ for i

——



MANIN U,

Tsunsudrassszuunugudpanadienasuwudyin |

# include <iostream.h>  // Precompiled header
# include <stdlib.h>

# include <math.h>

# include <iomanip.h>

# include <cstdlib>

# include <fstream.h>

int max_episode = 1000000;

const int CLASS SIZE=3;
const int num_action =3 ;
const int num_state =8 ;

const int level = 2;

nti,j, k,a;

int CLASS arrival ;

double randunifdl ;
double alpha ;
double Time =0 ;

double shortgreen = 40 ;//5;//10 ;// 15 ;

double Q[ level [ level ][ level ][ num action ] ;
int  Numvisit| level ][ level ][ level ][ num_action ] ;
double arrivalrate[ CLASS_SIZE | = { 40,20,20 } ; //number of vehicles arrival per min
int X[ CLASS SIZE];
double t[ CLASS_SIZE ];
double ActionSect[ num_action ] = { shortgreen, shortgreen, shortgreen } ;

#{AC B, C}

£

10 1 2
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int STATE[ CLASS SIZE]={0,0,0};
Intaction=0;

int next i, next_j, next k, next a;

double stepsize = 0.0005 ;

double discountrate = 0.9 ;

double e _greedy = 0.5,

doul;le REWP;RD ;

double Accum_throughput =0, Av_throughput ;
int step ;

intA=0,B=1,C=2,

double min t;

st e R ko sk ok ke ke ok sk skl sk st skl el kR koo Kok Skl skl sk stk kel sioleolok ok ik skolok ROk okokolok sk ok

Declarations

********************************************************************/

double Randunif01(};

void Initialization() ;

double Randpois RV(double randunif01 , double alpha);

void Find CLASS arrival();

void Findnext a(};

void FindAction egreedy();

void Writeresulis() ;

void WriteQresults() ;

/*************************%******************************************
Main Program

************************************************$*******************/

void main()
{
Initialization() ;
for (i=0;i< CLASS SIZE; i++)
arrivalrate[ i ] = arrivalrate[ i 1/60 ; /mumber of vehicles arrival per sec

double Time_changelights = Time + ActionSet[ action ] ; / seconds
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for ( step = 0; step<max_episode ; step++ )
{

Find CLASS arrival(};

/leout<< Time << setw(20) << Av_throughput<< setw(20) <<
CLASS_arrival<< setw{10} << STATE[ 0 ] << setw(10) << STATE[ 1 ] << setw(10) <<
STATE]| 2 ] <<endl;

| ‘ Time +=min t;

//check for time to change lights

if ( Time_changelights > Time )

{
X[ CLASS arrival [++;
if (X[ CLASS arrival | >=i0 )
STATE[ CLASS arrival}=1;
else
STATE[ CLASS arrival | =0
}
clse // its time to change lights
{

double delay = 2 ; // seconds

intnum car=0;

i=STATE[0];
j=STATE[1];
k=STATE[2];
a = action ;

REWARD =0 ;

if (action==0) /A and C
{ ¥

int maxcar = int{ActionSet[ action )/delay) ;
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if (maxcar<X[ A1)
num_car = maxcar ;
else

num car=X[ A];

X[A]=X[A]-num car;

REWARD += double(num_car) ;

if (maxcar<X[ C])
nuwn_car = maxcar ;
else

num_car=X[C];
X[C]=X[C]-num car;

STATE[A]=0;
f(X[A]>=10)

STATE[A}=1;

STATE[C]1=0;
if(X[C] >=10)
STATE[C]=1;

if (action==1) /B

{ int maxcar = int{ActionSet[ action J/delay) ;

if (maxcar<X{ B 1)
NUM_car = maxcar ;

else

num_caf=X[B];

X[B]=X[B]-num car;




71

STATE[B1=0;
if(X[B] >=10)
STATE[B]=1;

if (action==2) // C

{ int maxcar = int(ActionSet[ action J/delay) ;

if (maxcar< X[ C])
nuIm_car = maxcar ;
clse
num car=X[C];
X[CI=X[C]-num_car;
STATE[C =0, |
if(X[C]=>=10)

STATE[C]=1;

REWARD += double(num car) ; /throughput

if (REWARD ==0)

int check = 0Q;

cout<<Time<< setw(20) << REWARD << setw(20) <<

Accum_throughput<< setw(20) <<Av_throughput<< endl;

// update time to change lights

Time changelights = Time + ActionSet! action | ;

// Average throughput
Accum throughput +=REWARD ;

Av_throughput = Accum_throughput/Time ;



Writeresults() ;

1/ else
1// for step */
//Wri,'teQresultsO ;
systemn("pause");

1/ end main

/****************************************************$***************

Subfunctions

********************************************************************/

void Initialization{)

{
int level = 2;
X[0]=0;
X[11=0;
X[2]=0;
action =0

for (i=0;i<level; i++)
{
for (j=0; j< level; j++)

{

for (k= 0; k<level; k++7%
{
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for (a=0; a<num action; a++ )

{
QLillj ki al=0y//Randunifol(};

Numvisit{ i ][j[[k][a]=0;
3/ fora
i fork

31/ for

1/ for i

}

/********************************************************************

Random number generators

********************************************************************/

double Randunif01()

{
randunif0 = ((double) rand()/RAND MAX;

return (randunifOl);

double Randpois_RV{double randunif01 , double alpha)
{

double x;

x = -(1/alpha)*log{1-randunif01);

return (x); *
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/************************************************************$*******

Find Next Event
#*******************************************************************/
void Find CLASS arrival()

1 .
min t = 1000600000000;

for (i=0;1<CLASS SIZE ;it++)

{
alpha = arrivalrate[ 1 ]
randun_fﬂ)l = Randunif01();
ti] = Randpois RV(randunif01,alpha);
if (min t>([i]) |
d
min t=t[i];
CLASS arrival =1
'
3

/********************************************************************

Write to files

********************************************************************/

void Writeresults()

{

if ( step%1000 ==1)
{
ofstream outClientFile(" Throughput-FIXED40new.txt", ios::app J;

if ( loutClientFile ) { // overload ! operator
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cerr<<" File could not be opencd"<<endl;

exit(1);

outClientFile<< step << setw(20) << Time << setw(20) << Av_throughput <<

endl;

cout<< step << setw( 20) << Time << setw(20) << Av_throughput<<end] ;

/********************************************************************

Write to files
********************************************************************/
void WriteQresults()

ofstream outClientFile 1("Fix.txt", ios::app );
if ( loutClientFilel ) { // overload ! operator
cerr<<" File could not be opened"<<endl;

exit(1);

for (1=10; i<level; i++)
{
for (j = 0; j<level; j++ )
{
for (k= 0; k<level; k++)

¢
for {a="0; a<num action; a++)

{



outClientFile] << i<< getw(20) << j <<
setw(20) << k<< setw(20)<< a<< setw(20) << Q[i ][ I[ k Il a ] << setw(20) <<
Numvisit[ i ][ j ][ k][ a ] <<endl;
H/ fora
ifor k
3/ for j
i for i
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MANHIN A,

Thsunsuszuunisnassauamumsainidasldszuunsupuiysnadvanosuyuiua

ORG  0000H (SuduTsunsy
MOV PO#00H anfesmlunwssa po
MOV  P1#00H Jndgsa luneda p1
MOV P2.#00H aadesa luwaie P2
MOV P3,#00H andssmluneia p3
CLR A dngesmlussamed A
LOOP: MOV PO#001 10000B Amualiuen A lvlido vazuen B T
MOV P2,#00100000B Avualiuen ¢ Teden
CALL DELAY 10SEC Hiaan vlidan

CALL DELAY 10SEC

MOV PO,#00101000B Amualiuen A Tewdos tazuwn B vl
LA

CALL DELAY 2SEC iaa1 ians

CALL DELAY_ISEC

MOV PO#00100100B dmualiuen A lvluag uazuen B Tvuag
MOV P2,#00110000B e lfuen ¢ W@ uazidervnld
CALL DELAY 10SEC Atran lldion

CALL DELAY 10SEC
MOV P2#01000000B Swualdnen ¢ Timaog
CALL DELAY 2SEC et Imieg

CALL DELAY 1SEC

MOV P2.#10000000B Amualiuen ¢ Tuag
MOV P0#10000100B Avualfuen A Tvuas wazuen B 1Wifan
CALL DELAY_10SEC v lWiden

CALL DELAY 10SEC

MOV PO,#01000100B “Sivualiuen A Tuas uazien B Ivmidos




CALL DELAY 2SEC

CALL DELAY I1SEC

IMP  LOOP

i

DELAY 10SEC:

DELAY 2S8EC: CALL

DELAY _1SEC: CALL

DELAY 500M: CALL

DELAY 250M: MOV

DELAY 50M:

DELAY 250U: MOV

CALL DELAY 2SEC
CALL DELAY 28EC
CALL DELAY 2SEC
CALL DELAY 2SEC
CALIL DELAY 2SEC

RET

DELAY ISEC
CALL DELAY_ISEC

RET

DELAY 500M
CALL DELAY 500M
RET

DELAY 250M
CALL DELAY 250M

RET

R7#5
MOV B#200

A#128

DINZ  Acc$

DINZ B,DELAY 250U
DINZ R7,DELAY_50M

RET '-

v llmiog
72 108 U7 loop

HUIWIA 10 TWIN

HMUIWI@ 2 1

A9 1 WA

HUIWIAT 0.5 TUIH

;R7=5

;B=200

:A=128
o :J '
H1FDUNIT A=0
2
: NE19U0H I B=0
2

- NAUAI R7=0

78



79

MAHUIN 4,
lsunsuzzyumanaseduanunsalolsiliszuuaunudaansdienasdigssuy

taanyszivg

ORG  0000H JGuduTalsungy

MOV P0#00H andoiariumeda po
MOV Pl #OFFH A MUANDSH PO=OFFH
MOV P2,#00H JnaeTmlunese P2
MOV P3#00H wmaesmluneda p3
MOV RO#00H wmavia TudTmaed Ro
MOV RI1#00H andedm s imaes R1
MOV R2#00H sndosehuEiames R2
MOV R4 #00H andosalusmned R4
MOV  R5#00H aadesa 1S Tammad RS
MOV R6,#00H 1nfesaluSTaeas Re
CLR A wadesalusTames A
CLR C InAesAIFIMA

atAswualfuon A,c Wden uazuon B Tuas e 20 5uf

loopl: MOV  P0#00110000B Amualiuen A TWides uazuen B Wuag
MOV P2,/#00100000B Amualiuen C Tvlidien
CALL DELAY 10SEC U9 [ide7

CALL DELAY 10SEC

MOV PO#00101000B Amualiuen A Mindos wazuon B Tuna
CALL DELAY 2SEC m1ana1 Imaes

CALL DELAY ISEC

MOV RO#00H wndnsaliTsmod Ro

MOV R4 #00H andesluETames rRa

CLR C
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MOV  ARS g Tu RS fulua
CINE A #00H,r A339971 A W 0 1Se lu
JIMP  bbl :A=00H 3¢ a1l bb1

rrl; CLR C
CINE  A#01H,uul MIIA AU 1 wTe )
IMP  loop2 :A=01H n32 1aa 11 loop2
pul:  CLR C
CINE  A#02H,bb1 B399 1A 1WA 2 n3e 'l

IMP  loops :A=02H n3z 1aa 11 loops

bbl: CLR C

MOV ARG aia1 11 R6 i lua
CINE .A#00H,qql MTIVN AWIAL 0 wTe fal
IMP 111 :A=00H A5z Taa 11 111

qql: CLR C
cjne a,#01H,wwl ;@i’gﬁ]’j’]A w1 nSa'ly
IMP  loop3 ;A=01H nsz Taa 1y loop3
wwl: CLR C
CINE  a,ff02H,111 {A52971A WA 2 wie 1y

JMP  loop6 :A=02H N3 yTaa Tl loop6

111

r 5
guidmualduen ¢ Tidvaz@enntd uazuen AB Tuae Dunar 20 Jud

loop2: MOV PO#00100100B Amualiuen A Trluas uazuon B vlusg
MOV P2,#00110000B Fmuaituan ¢ IWide uazidven'ld
CALL DELAY 10SEC rdana IW@es

CALL DELAY [0SEC
MOV P2.£01000000B Smuatinen ¢ lvlmdeg

CALL DELAY 2SEC e Winina




PR 3 ox

S S

r2:

uu2;

bb2:

qq2:

Ww2:

12

CALL DELAY ISEC

MOV
MOV
CLR

MOV,
CINE
IMP
CLR
CINE
IMP
CLR
CINE

IMP

CLR
MOV
cjne
Mp
CLR
CINE
IMP
CLR
CINE

IMP

R5,#00H
R1.#0011
C

AR4
AF#0OH, 12
bb2

C
AFOLH,uu2
loopl

C

A FO2H bb2

Joop4

C

ARG
AHO0H qq2
112

C
AFOIH,ww2
loop3

C

AFHOZH 2

loop6

s dr e o
(ABSAT UG TAIRDT RS

A =Py I's
(AU WG THADT R1

o 1 =
291104 R4 10 TuA
A77971 A A1 0 3o

:A=00H N3z Iaa 11} bb2

AIIVA AU 1 150 13

;A=01H nyy laa 1) loopl

-A37971A MU 2 W0 1)

;A=02H a3z Tan 1) loop4

a1 R fuluA
#3797 A i 0 n3a'ly

:A=00M pyg Taalal 12

AT0A MY 1 W30l

:A=01H n32 1aa 11 loop3

ATIVA MU 2 150 13

:A=0211 N3z 1aa 11 loop6

8l



i mualiuen B Tuldes uazuon A,C Tuas W 20 Suid

B

loop3: MOV P2,#10000000B Amualiuen ¢ Truag

MOV P0#10000100B a1 A Truas nazuen B T,
CALL DELAY_10SEC RGETERIBGRN ST
CALL DELAY 10SEC

MOV P0,#01000100B Amualiuen A Tias uazien B Tinaas

CALL DELAY 2SEC a9 Imideg

CALL DELAY ISEC

MOV R2H#00H dnaesa sl R2

MOV R6,#00H andoTa Ui Tames Re

CLR C

MOV A,R4 aidlu R4 fiulua

CINE  A,#00ILr3 ATV A WHY 0 130 13l

IMP  bb3 :A=00H n3% Taa 11/ bb3
r3: CILR C

CINE  AH#01TLuuld A3 NA WA 1 150 4]

IMP  loopl ;A=0111 N3¢ 1aa 11 loop1
w3 CLR C

CINE  AH02H,bb3 :@579711A 1Y 2 nie'ly

IMP  loopd :A=02H n32 1aa 11 loop4
bb3: CLR C

MOV AR5 aid1lis rs fulua

CINE  A#00H,qq3 A52971 A MR 0 150 1

IMP 13 :A=00H n3z Iaa'ly 113
qq3: CLR C

CINE A #OIH,ww3 AITIA 1Y 1 n3el

IMP  loop2 :A=01H n3z Taa 11 loop2
ww3: CLR C *

CINE  A#02IL,113 ATINA T 2 M3 )y
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IMP  Toop5 ;A=02H n3z 1aa 11 loops
ppp: IMP  loop2
com3: JMP  loopl

comd: JMP  loop2

113:

4 o = =Y
gUaismualiuon AC Td@ios wazsuen B Tuas dunad 40 Tuad

ij loopd: MOV P0#00110000B mualtuen A Jwlides vazuen B Teuag
MOV P2,#001000003 Avualiuen ¢ Tlides
CALL DELAY_ 10SEC e Wi

CALL DELAY 10SEC

CALL DELAY 10SEC

CALL DELAY 10SEC

MOV PO#00101000B Amualduen A Tlmaes uazuon B Truas
CALL DELAY 2SEC et Idvdes

CALL DELAY 1SEC

MOV RO#00H andesminsTames RO

MOV R4#00H aadusmluEiamas ra

CLR C

MOV ARS aia1lu RS hulua

CINE A #00H,rr4 959971 A 1d 0 5ol

JIMP  bb4 :A=00H n3z Iaa 11 bbl
md:  CLR  C

CINE  A#01H,uud ATIVIIA U | M50 1y

IMP  loop2 :A=01H 3% 1an 11 loop2
aud: CLR C

CINE  A#02H,bb4 ATIVIIA 0D 2 ¥50 13

IMP  loops :A=02H n32 Iaa |1 loops




bb4:

qq4:

wwd:

coml:
com?2:

COma:

588!

114:

CLR
MOV
CINE
IMP
CLR
cjne'
JMP
CLR‘
CINE
IMP

IMP
IMP
IMP
IMP

C

ARG
AH00H,qgd
114

C
a,#01H,ww4d
loop3

C

a,#02H, 114

loop6

com3
com4
loop3

loopl

84

o [ <4
At Re fulua
@599 A Y 0 v3e i

:A=00H n5e Taa 11l 111

ATINA IPY 1 3o i

:A=01H A5z 1aa 1l loop3

ATIA N 2 1150 Ll

:A=02H 152 1aa 11 loop6

1 3
Uit mualduen ¢ Millomaztervnld uazuen A,B et iunal 40 il

loop5:

MOV
MOV
CALL
CALL
CALL
CALL
MOV
CALL
CALL
MOV

MOV

P0,#00100100B
P2,#00110000B
DELAY_10SEC
DELAY 10SEC
DELAY_10SEC
DELAY 10SEC
P2,#01000000B
DELAY 2SEC
DELAY 1SEC
RS #00H
R1#00H

Amualduen A Iuas uazuon B Wung
3
Mnualiuen ¢ Jaer uazdonn'ld

e iden

Amualdien ¢ Imdos

et Wmaoa

= d =y 4
AnAesM WS IaR s RS

A g Y 4
4anesA luTeennes RI



CLR C

MOV A R4 Ay R4 Aulua
CINE A #00H 115 A57991 A (AL 0 M50 b
IMP  bbs :A=00H n5z Taa 11l bb2

rrs; CLR C
CINE  AH01H,uus AT NA WA 1 150
JMf’ loopl ;A=01H nyzTaa ) loopl
uus: CLR C
CINE A #02H,bbS ATINTA 9L 2 150 13

IMP  loopd ;A=02H sz Tan luf loop4

bb5: CLR C

MOV ARG a1 Ture U luA
cine  Afi00H,qq5 :A37991 A 1A 0 niela
IMP 15 :A=00 N3z Tan 11 12

qgs: CLR C
CINE  AMHOIH,wwS5 A3 9NA 1A 1 750 1y
IMP  loop3 :A=01H N3z Taa 'y loop3
ww5: CLR C
CINE A#02H,115 ATIIIA WY 2 we li

JIMP  loop6 ;A=02H n3zlaaly loop6

115:

{0 . I =
QuAdmusldion B 1Widen wazuon A,C Tuasiflunm 40 Jund

e s

ki

S pe

loop6: MOV P2,#10000000B sAvualduen ¢ TWuas
MOV P0,#10000100B Smualduesn A Muas uazuen B TWidar
CALL DELAY 10SEC e leidan

*

CALL DELAY_ 10SEC

CALL DELAY_ IOSEC




i
P

e

Y SRR TG TiR

6

uub:

qqb:

116:

wwo!

CALL

MOV
CALL
CALL
MOV
MOV

CLR

MOV
CINE
IMP
CLR
CINE
IMP
CLR
CINE

IMP

CLR
MOV
CINE
IMP
CLR
CINE
IMP
CLR
CINE

IMP

IMP

DELAY 10SEC
P0,#01000100B
DELAY 2SEC
DELAY [SEC
R2,#00H
R6,#00H

C

AR4

A HOOH 116
bbe

C

AHOLH uub
loopl

C

ABO2H bb6

loop4

C

AR5
AH#00H,qq6
116

C
A#O1H,ww6
loop2

C

A#02H 116

loop5

388

56

Awualien A TWuas uazuon B Ivmdes

a1 limaes

P X e 4
LARYTAN U VEIR 0T R2

s g

ey o
Jpausm luSmaes Re

o 1 =1
Aharlu R4 fulua
#959971 A iy 0 vise 1y

:A=00H n32 Taa 11 bb3

ATIVNA IR 1 15l

;A=01H nszlana 1 loopl

AT NA AU 2 501

;A=02H n52 1aa 11 loopd

o T =1
a1l RS ulua
AT A WU 0 wTe li

A=00H nsz Taa 1 13

ATINNA AU 1 150 )]

:A=01H n3g Iaa 11 loop2

ATITIA IR 2 58l

:A=02H N3 1aa 11 loops
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DELAY 10SEC: CALL DELAY 2SEC ;M1 10 3uh

CALL DELAY 2SEC
CALL DELAY 2SEC

: CALL DELAY 2SEC

, CALL DELAY 2SEC

3 RET

: | = =
DELAY 2SEC: CALL DELAY 1SEC e 2 Sui

k.
=

CALL DELAY_ISEC
RET

DELAY 1SEC: CALL DELAY 500M a1 1 30
CALL DELAY 500M
RET

DELAY 500M: CALL DELAY 250M MUINIAT 0.5 TR

CALL DELAY 250M

RET
DELAY 250M: MOV R7,#5 :R7=5
DELAY 50M: MOV  B#200 -B=200
DELAY_250U: MOV A #128 1 A=128
DINZ Acc$. ;ﬁ?“f?ﬁ]uﬂ’j'lA:O
DINZ B,DELAY 250U | i 9un 1 B=0
DINZ R7,DELAY 50M ;ﬁwcf?wuﬂﬁw R7-0
INB  PLOsetl dhamafipfineda p1.o
aal:
INB  Pl.1get2 Hhueadinfinesa p1.1
aa2:
INB  Pl.2,sct3 hueslinfinesa pi.2
aa3:

RET




setl:

XX

xx2:

set2:

Xx3:

xx4:

set3:

xx5:

Xx0:

INC
CLR

MOV
CINE
MOV
CLR,
CINE
MOV

IMP

INC
CLR
MOV
CINE
MOV
CLR
CINE
MOV

IMP

INC
CLR
MOV
CINE
MOV
CLR
CINE
MOV
IMP

RO

C

ARO
AHOAH xx
R4 #01H

C

AH#AH xx2
R4#02H

aal

Ri

C

AR]
AF#OAH xx3
R5#01H

C

AF#14H xx4
R5#02H

aa?

R2

C

ARG
AROAH xx5
R6#01H

C

A#L14H xx0
R6 #02H

aal

3NN RO

o 1 o
a1y rRowulua
ATIVIA N 0AH 150 laf

‘A =0AH 1 R4 = 01H

1 1w . P 1
ATIDTIA WY 14H w5 1)
A =0AH 11 R4 = 020
SHNAT R

a [} @

231a7 1 R1 AU THA
-45991A 199 0AH Wie'ly

‘A =0AH ¥ R5 =01H

ATIDA AU 14H 50 1

:A =0AH W R5 = 02H

WA R2

a T =
i1y R2 ihulua
A59971A 191D 0AH H30 1)

‘A =0AH 1 R6 =01H

AT0A Y 14H w5911

‘A= 0AH 1 R6 = 02H

88
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tures

npatible with MCS®51 Products

Bytes of In-System Reprogrammable Downloadable Flash Memory
.SPI Serial Interface for Program Downioading
.Endurance: 1,000 Write/Erase Cycles
Bytes EEPROM

.Endurance: 100,000 Write/Erase Cycles
to 6V Operating Range

y Static Operation: 0 Hz to 24 MHz

re-level Program Memory Lock

4% 8-bit Internal RAM

Programmable I/Q Lines

e 16-bit Timer/Counters

¢ Interrupt Sources

grammable UART Serial Channel

g Serial Interface

s#-power ldle and Power-down NModes

arrupt Recovery from Power-down

jgrammable Watchdog Timer

4l Data Pointer

#ar-off Flag

gcription

JT8958252 is a low-power, high-performance CMOS 8-bit microcontroller with 8K
sof downloadable Flash programmable and erasable read-only memory and 2K
gof EEPROM. The device is manufactured using Atmel's high-density nonvolatile
pory technology and is compatible with the industry-standard 80C51 instruction
ind pinout. The on-chip downloadable Flash allows the program memory to be
ygrammed In-System through an SPI serial interface or by a conventional nonvol-
‘memory programmer. By combining a versatile 8-bit CPU with downloadable
# on a monolithic chip, the Atmel AT89S8252 is a powerful microcontroller, which
des a highly-flexible and cost-effective salution to many embedded control
ations.

8958252 provides the following standard features: 8K bytes of downloadable
| 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watchdog
,iwo data pointers, three 16-bit timer/counters, a six-vector two-level interrupt
ecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition,
18958252 is designed with static logic for operation down to zero frequency and
rts two software selectable power saving modes. The Idie Mode stops the CPU
allowing the RAM, timer/counters, serial port, and interrupt system to continue
bning. The Power-down mode saves the RAM contents but freezes the oscillator,
ing all other chip functions until the next external interrupt or hardware reset.

lownloadable Flash can be changed a single byte at a time and is accessible
h the SPI serial interface. Holding RESET active forces the SP1 bus into a serial
mming interface and ailows the program memaory to be written to or read from
lock bits have been activated.

3
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8-bit
Microcontroller
with 8K Bytes
Flash

AT89S8252

0401F-MICRO-11/03



105

AIMEL

f "
,Configurations
-7 _ g _ soas
T23P101 |1 a0|1vee ] o 2939
meExni P L2 39|71 P00 (ADO) TN TS Qardn
riza 3871 PO.1 (AD1) cLLasS8FFRS
SR 37[1P0.2 (AD2) naAdfndnfbanan
Earar]s 36 [1P0.3 (AD3) : 2YTE3EE88Y
OB P16 35| 1PO.4(ADY MOSI) P1.57]1 331 P04 (A4}
MISO) P16 0] 7 247 P0.5 (AD5 2 Sl
((SCKi [ JY frpis S:ADG; MISO) P16 2 32 11PD.5 (ADS)
Ré‘rr' a o ]PD'”AD” {scKy P73 31} I POE (ADG}
iy 0 1 P07 (ADT
(R¥0) P3.0 L] 10 31 [1 EAveR o) Ei;é; gsuﬁmép !
(%0} P3.A {11 30| ALE/FROG - NG
{NT0; P52 (112 2175ER (XD p??é ‘; 27 Ij ALEIBROE
iNTH) P33 (]13 2B[1P27 {A15 bl e
et o
T1) PA.E 15 261 P2.5 (A1, - \
[\s'v'ﬁ; P66 25|1p2 4:;\12; {TO)P.4Ly 0 2411P26 (A1)
@ ParL|1r 24| P23 a1y T Pesm Z3IP2S (A1)
xTaL2( 18 23)]P2.2{A10) Amtvesan
XTAL1 (|19 22) |1 P2.1 {AB) g ‘;‘I Id T g \E‘I \5 J
GND [ 20 21 [1P2.0{A8) E?‘Eg%égg i
g i3
7 .
. a gTag
B 2E 2843
I B | v Qe -am
LAELLAZSEERR
o e o o o 6 N o O B
T L)
MOS1) P57 o 39 [ 1P0.4 (AD4)
S0} Pis s 38{7P0.5 (ADS)
oKy p7 o 37 [TPO.6 tADG)
RrsT {10 36[0P0.7 (AD7)
R}y P20 L[ 11 35 [1EANPP
ne 12 34| INC
oy paa )iz 33| ALE/PROG
(NTH P32 14 3z | IPSEN
(T P33 [ 15 31 [1P2.7 {a15)
(10} P34 C |16 30{1P2.6 {A14)
TOREHT, o o C oo g g gy O PROHD)
O TTT T TTTT T U TT
@ryT o e oS
PRz REREE
g% sgece
gl 223is
iDescription
i Supply voltage.
| Ground.
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g

Port 0 is an 8-bit open drain bi-didirectional /O port. As an output port, each pin can
sink eight TTL inputs. When 1s are written to port O pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memory. In this mode, PO has internal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1 is an 8-bit bi-directional /O port with internal pull-ups. The Port 1 output buffers
can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are exter-
nally being pulled low will source current (|, ) because of the internal pull-ups.

b

AT89S8252 s ———————————
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Soime Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be
the timer/counter 2 external count input (P1.0/T2) and the timer/caunter 2 trigger input
(P1.1/T2EX), respectively.

Furthermore, P1.4, P1.5, P1.8, and P1.7 can be configured as the SPI slave port select,
data input/output and shift clock input/output pins as shown in the following table.

[ Port Pin [ Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2)_,_ clock-out
(P11 | T2EX(TimerCounter 2 capturefreload trigger and direction control)
P14 |SSEmeportsoctiow

MOS! (Master data output, slave data input pin for SP| channel)

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

SCK (Master clock output, slave clock input pin for SPI channel)

Port 1 also receives the low-order address bytes during Flash programming and
verification.

Part 2 is an 8-hit bi-directional I/O port with internal pull-ups. The Port 2 output buifers
can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled low will saurce current {1, ) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory
and during accesses to external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash
programming and verification.

Port 3 is an 8-bit bi-directional I/Q port with internal pull-ups. The Port 3 output buffers
can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high
by the internal puli-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulled low will source current (I, } because of the pull-ups.

Port 3 receives some control signals for Flash programiming and verification.

Port 3 also serves the functions of various special features of the AT8938252, as shown
in the following table.

ATCOS 8252 st

0401F-MICRO-11/03
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Port Pin J Alternate Functions
P3.0 RXD (serial input port}
P3 1 TXD (serial output porf)
P3 2 - _ m {external intérrupt )] " T T
P3.3 - m{iﬁ {external interrupti1) T
P3.4 TO (timer O external input)
F3.5 T1 (timer 1 external input)
P3.6 WR (external data memory write strobe)
E? RD (externat data memory readrstrobe} D

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

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

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and
may be used for external timing 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 8EH. With the
bit set, ALE is aclive only during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in
external execution mode.

Program Store Enable is the read strobe to external program memory.

When the AT89S88252 is executing code from external program memory, PSEN ts acti-
vated twice each machine cycle, excepl that two PSEN activations are skipped during
each access to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to
fetch code from external program memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to Ve for internal program executions. This pin also receives the
12-volt programming enable voltage (V) during Flash programming when 12-volt pro-
gramming is selected.

nput to the inverting oscillator amplifier and input to the internal ¢lock aperating circuit.

Output from the inverting osciltator amplifier.
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