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Special Project Title Anti — UV test meter of sunglasses

Name Miss Kanokwan Kanchanalekha

Miss Kannika Kheawkannet

Department Appiied Physics Faculty of Science
Program Applied Physics-Science and Industry Instrumentation
Academic Year 2006
Special Project Advisor Assoc.Prof. Wisanu Pecharapa
Abstract

This main purpose of this special project is lo develop an instrument for measuring
quality of UV-blocking of commercial sunglasses. Suitable light sources which cover ultraviolet
range were chosen at peak wavelength at 370 nm and 410 nm using UV-LED model HUVL370
and Blue LED, respectively.  Silicon PIN photodiode model BPW34B with enhanced blue
sensitivity was used as UV-photo detecter. During test, output signal in term of transmitted
intensity is compared to reference signal, direct intensity from light source, and displayed in term
of transmittance percentage. Various types of sunglasses were tested and compared to results
obtained by UV-Vis spectrophotometer. The results showed good tendency to standard method.

It 13 found that commercial sunglasses have efficient property of UV-blocking by amount of 90-

99 % at 370 nm and amount of 0-30% at 410 nm.
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¥UA Blue LED uaz%iian UV LED

4.5.4 phaJesilemihnisnanes
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4.6.1 l‘ﬁ!I‘Hddﬁ]tﬁﬂllﬂ'ﬂﬂ“llﬂddﬁ“ﬁﬂuiﬁu‘lﬂl UV LED 210M3NA28Ia 5o in

L) ¢ L} v &
nesisuamsnzgrulanan

A131aN 4.1 uaasdananmnanouis lsunasdutiauas UV LED

WIUAINULLAR

GO LTEARDE danw
(Volt) A39T0V (Volt) % T
0.45 0.14 31.11
0.45 0.01 222
0.45 0.04 8.89
0.45 0.02 444
0.45 0.05 11.11
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4.6.2 ieunasnutiauauiuuvasiuiiauaauy Blue LED 21mMInaasaiuniaia

nledmuammzgrnladail

MI3197 4.2 LaAInIHaNINaasule IuMass utiauead Blue LED

WIUAINULARA

Toye 91D ﬁ;a“mpm
(Voh) A3 BU(Volt) %T
0.6 0.:53 AR
0.6 046 =
0.6 044 73.33
0.6 0.44 i
0.6 0.44

97.78




4.6.3 130UMoY %T 52HNUATBINATOUNWAINYY HUINTDI UV-Vis

spectrophotometer Ingl¥unasnuiiauasnanueInay 370 wlumns

H -1 4 d' r J ar 4
M990 4.3 uaaawamiSouounIeamaaaUNAALITY AUINSDY UV-Vis

spectrophotometer
. feenadum % TYRIYANARDY %Tin383 UV-Vis
65 62.907
0-3 0.001
0-3 0.011
10-14 12.501
52-58 45218
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4.6.4 30UMBY %T 321 NUATBINATBUNNGRNVH HUIATEI UV-Vis

spectrophotometer lagl¥unasnutiauasinnuennay 410 wilumas /ivilames U 400

= - ' I o b AN &
AN 44 uﬂﬂx‘iﬂﬁm‘il‘lﬁUﬂlﬂﬂﬂizﬂ‘l‘lﬂ‘qﬂqﬂﬂiﬂmﬂmu'1‘11‘11 AUAIBY UV-Vis

spectrophotometer
A30ENNIUM %TUBIYANARDY %T1A303 UV-Vis
99 87.536
98 64.397
11 4.983
56 21.679
45 66.015

¢ 3 o v A q *ho" )
nnHanInaaes Wesiduanmsnz gl lFunassuliauasludiu 370 v Tuwas
ianieoni nlesduanisnz gruurasiutiauaslugn 41010 Tuas uaaifaa1ae 4.1
o A 4 ar - 4 .
uaz 4.2 auday Fulenlsounoununan 189 mATes UV-Vis spectrophotometer 437193
VoA & o " A Y A e & o o 2
wunilesisuanmanggriuiithunn Tiudosusuniemasouiianniu
» " - J .
HANINAABININIATBINATDUNNAILIUY LAZIINATOI UV-Vis spectrophotometer
[ o =) a " o =Y 4 a o 3 = o
limwsodunaeuiousu 18 mszumdssuliauasvounsoamago uUNRALTY TULUAIN
19 TMaoANUAAN LALNAIA NTALTIIINIATOI UV-Vis spectrophotometer 17 1a 390017
= - ¥ : <2 o W dd o ] A o o .3‘ a0
e 1 Anueramainiy 3k s lesisuamsnzgriiuveunisanaaeuiwannyuiln

WINAIUATDI UV-Vis spectrophotometer LAAIAIAITIIN 4.3 18244 AU AV
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http://www . deqp.go.th/Remote_Sensing/htmbenergy.html
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#pragma code
#include <stdio.h>
#include <reg52.h>

unsigned int Data_out,Data_in,temp;

unsigned int x1,x2,x3,x4,X5;
float volte;

sbit Data = P172;
sbit CLK = P13;
sbit CS = P1°4;

void delay(unsigned int num) //Function Delay

{
unsigned int i; -
for(i=0;i<=num;i++)
{}
}
void CLK_high{)
{
CLK=1; / CLK=1;
1
void CLK low()
{
CLK=0; // CLK=0;
}

void send()
{
if(Data_in & 0x80)
Data = 1; /D line=1
else
Data = 0; /1D line =0

Data_in <<= 1;
CLK_high();
delay(1},
CLK_low();

}

void start2()

{-
int a;
CS=1; HCS=1
Data_in = 0xD0;



CLEK_low();
CS=0; HCS=0
for(a=0;a<4;a++)
{
send(};
}
}

void receive()
{ .
mntc,
for(c=0;c<13;c++)
{
delay(1);
Data_out<<= 1; ~
if(Data==1)
temp = 1; /D line=1
else
temp = 0; /D _line =0

Data_out = Data_out + temp;
CLK_high();

delay(l);
CLK low();
¥
CS=1; HHCS=1
}
int A2D()
{
start2();
receive();
Data_out &= OxOFFF;
return(Data_out);
}
/¥int low pass filter()
{
x5 =x4;
x4 =x3;
X3 =x2;
X2 =xl1:
x1 = AZD();

return{(x1+x2+x3+x4+x3)/3);



#include <reg52.h>
#include <stdio.h>
#include "A2D_jjj.h"
#include "led_jjj.h"

char buffer[16];
int reftrans;
float pers;

void ext0() interrupt 0

{
delay(100);
ref = A2D();

}

void main()

{
init_led();
IE = 0x81; ¢
ref = A2DD();
while(1)
{

trans = A2IX();
pers = (100.0*trans)/(ref);

H if(pers>100) pers = 100;
sprintf(buffer,"%%T = %0.0f ",pers);
w_command{0x80);
send_string(buffer);

if(pers<41) sprintf(buffer,"Pass  ");
else sprintf(buffer,"No pass"};
w_command{0xC0);
send_string(buffer);

i w_command(0xC0+20);
// sprintf(buffer,"trans = %d ".trans);
/ send_string(buffer);



#include<reg52.h>
#include<stdio.h>

sbit RED = P3/2:
sbit IR = P11;
sbit Data = P142:
sbit CLK = P1"3;
shit CS =P174;
shit E =P145;
shit RW=P17¢;
sbit RS=P1"7;

char buffer[20];
char cputick;
int x1,x2;

int read ADC(char n)
{

int k;
<har i,channel;
k=0;

C85=0;

if{n==0) channel= 0x0d;
¢lse channel= Ox0f:

// send config nibble dummy read NULL bit after config nibble

tor(i=0; i<4; i++)

{
CLK =0;
if(channel&8) Data = |;
else Data = 0:
CLK=1:
channel <<=1;

1

Data = 1; // enable internal pullup

CLK = 0;

/f now read 12-bit data
for(i=0; i<12; i++)

!
1

k<<=1;
CLK =1;
CLK = 0:



if(Data) k |=1;
else k &= ~1;
H

CS = 1; // shutdown ADC
return k&=0xfff;

}
void timerQint (void) interrupt 1 using 1
{

THO = 0xDC;

TLO = 0x00;,

cputick++;

}

pause(int j)
{

int i;
for (i=0;i<p;i++)
continue;
t
void pulesE(void)
{
E=1;
E =0;
}

void delay(int m)

{
int j;
for(j=0gj<=m;j++)
continue;

}

LCDWI (char n)
{
RW =0;
RS=0;
E =0;
PO=n;
E =1
E =0;
pause(5();



LCDWD(char n)

{
RW=0;
RS=1i;
E=0;
PO=n;
E=1;
:0’
pause(50);
}
print_L.CD(char a,char *s} -
{
LCDWI(a);
while(*s 1= 0)
LCDWD(*s++);
}
i LCD()
{
RS=0;
E=0;

P0=0x30;pulesE();delay(10);pulesE();delay(1);pulesE();delay(1),;
P0=0x20;pulesE();pulesk();pulesE();
LCDWI(0x38);
LCDWI(0x0c);
LCDWI(0x06);
LCDWI(1);
delay(50);
}

void print ADC()

{
float a;
x2=x1;
xl=read ADC{0);
a=(x2/xD*100;
sprintf{buffer,"%3.2");

}

void main()

{
EA = 1;



ET0=1;

RED =10;
IR=1;
TMOD |= 0x01;
TRO=1;

cputick=0;
i LCD();

while(1)

{
while(!eputick)
continue;
cputick = 0;

print_ ADC();
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Ultraviolet LED
m Features
Ultraviolet Light Emitting Diode 370nm

5mm Diameter Clear Epoxy Package
Beam Angle 93 TYF. £10°

m Absolute Maximum Ratings (T, - 25°C)

Parameter Symbol Rated Value Unit
Pulsed forward current (1 = 10ms) Duty Ip 100 mA
cycle 1106

Forward current lEm 30 mA
Reverse voltage Vam 5 V
Operating temperature b/ Pl 4010 +86 °C
Storage lemperature Fom 4010 +100° °C

m Electro-Optical Characteristics (1, - 25°)

Parametér Symboel | Condition Min | Typ Max: Unit
Qutput power Py ‘T =20 mA 12 15 mw
Forward voltage VE g = 20 mA 3.6 4.0 V
Revarse current 5 V=5V 10 LA
Pgax emission wavelength Ap lr = 20 MA 370 380 nm
Spectral bandwidth Al e = 20 mA 20 rm
Hall intensity angle B lr = 20 mA +10 degre
5

m  Outline Dimensions mm)

Fackage body is water clear

L 87402 L 25 min,
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f: - 5 BACKLIGHT el =
Lmrm - SN W 4 W A !___,. ._w____‘:___ o ,; :::
The tolerance unless classified £0.3mm
8 A = _ MECHANICAL SPECIFICATION e
Cverall Size 84.0 x 44.0 Module H2 /K1
View Area 51.0x15.8 WJ/O BL 5.1/8.2
Dot Size 0.56 x 0.66 EL B, 51792
Dot Pitch 0.60%0.70 LED B/, -8.4/14.0
- PIN ASSIGNMENT _ ABSOLUTE MAXIMUM BATING: :
Finno.| Symbol Funclion ftem Symbol [Condition] . Min. | Max. [Units
1 Vss Power supply(GND) Supply for fogic voltage | Vdd-Vss | 25°C -0.3 7 v
2 Vad | Power supplyl+) LED driving supply vollage] Vdd-Vee | 25°C -0.3 13 v
3 Vo Confrast Adjust Input voltage [ Vin 25°C -0.3  |Vdd+0.3] V
4 | RS | Regiler selecl signa ELECTRICAL CHARACTERISTICS
2 BAY Daia;‘eaf!.'wnie ltern Symbol iCondition| Min. |Typicat | Maox. jUnits
g g Enabesgnal Power supply voltage |Vdd-vssi 25°C 2.7 - 5.8 \'
5 o8t | Dserusing Tob [N JWINJWINIW] v
i -
9 DB2 | Databusiine '2(30 = |71 = |75 - 7.9 ::
18 DB3 { Databus line LCD operalion voltage| Vop D% :‘f i“ p :; -
- D8a | Data b ire B 25‘ 116.1[4716.414.9l6.7| V
i2 | DB5 | Datatusine | S0C 38| - 44 l46] - |V
13 DBS Data bus line e —i5r -6l -[831 V
14 OB7 Date bus line LEM cunent sonsumplion (Mo BL) Foid Vdd=8v - 2 3 mA
15 A Powar supglzfor LED B <+J Backiigh! current consumption LEC/edge| VBL -4 2V - 40 = mA
18 K Power supply for LED BAL {-) LED/amray|VBA=42V | — { 120 | — |mA
"""" REMARK

LCO option: STN, TN, FSTN
Backlight Option: LED,EL Backlight feature, other Specs not available on catalog is under request.
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SIEMENS

Silizium-PIN-Fotodiode mit erhéhter Blauempfindlichkeit

BPW 34 B

Silicon PIN Photodiode with Enhanced Blue Sensitivity

54
Cathode marking 49 Chip position :
40 AR @[ o
@[\ 3 wio |43 g I
SYS i N~ = L= S
| - | | =
058 ) {l 1
04
N85
0.3
08
06
spacing
o< 1257} Photosensitive area
— ] 285 mm x 2.65mm
. o
3
Approx. weight 2.1 g GEODEB43 §
@

Wesentliche Merkmale

® Speziell geeignet fur Anwendungen im
Bereich von 350 nm bis 1100 nm

® Kurze Schaltzeit {typ. 25 ns)

® DIL-Plastikbauform mit hoher
Packungsdichte

® SMT-Variante auf Anfrage

Anwendungen

® Lichtschranken fir Gleich- und
Wechsellichtbetrieb im sic-th=ren
Lichtbereich

# Industrieelekironik

® “Messen/Steuern/Regeln”

! E-;léstellnﬁ-r-ri.rﬁ.er
' Ordering Code
| 062702-P945

Typ
Type
BPW 34 B

Mafie in mm, wenn nicht arnders angegeben/Dimensions in mm, unless otherwise specified

Features

® Especially suitable for applications from
350 nm to 1100 nm

@ Short switching time (typ. 25 ns)

@ DIL plastic package with high packing
density

® SMT version on request

Applications

@ Photointerrupters

® |ndustrial electronics

® For control and drive circuits



SIEMENS

BPW 34 B

Dark current

Grenzwerte
Maximum Ratings
Bezeichnung Symbol } Wert Einheit
Description Symbeol | Value Unit
Betriebs- und Lagertemperatur { Tops Tag .. 40 ... + 85 °C
Qperating and storage temperature range *J
Lbttemnperatur (Lotstelle 2 mm vom 7s ‘ 230 °C
Gehdause entfernt bei Lotzeit 1 < 3 s) }
Soldering temperature in 2 mm distance
from case bottom (¢ < 3 s)
Sperrepannung Fa 32 vV
Reverse voltage ey
Verlustleistung, T, = 25 °C Pt 150 mw
Total power dissipation
Kennwerte (T, = 25 °C, Normlicht A, T = 2856 K)
Characteristics (7, = 25 °C, standard light A, 7 = 2856 K}
Bezeichnung Symbol Wert Einheit
Description Symbol Value Unit
Fotoempfindlichkeit, ¥, =5V S 75 nA/Ix
Specitral sensitivity
Weillenldnge der max. Fotoempfindlichkeit Ag max 850 nm
Wavelength of max. sensitivity 2y
Spekirater Bereich der Fotcempfindlichkeit A 350 ... 1100 Am
S=10%von S,
Spectral range of sensitivity
S=10% of Sma, ‘
Bestrahlungsempfindliche Flache t‘f 7.45 mm?
Radiant sensiiive area ’
Abmessung der bestrahlungsempfindlichen i LxB 273x273 ftm > mm
Flache ;
Dimensions of radiant sensitive area J Lx W |

S N — B T e — }__ —_— . —
Abstand Chipoberflache zu Gehduseaber- |/ 0.5 i mm
fiache ‘ :
Distance chip front to case surface
Halbwinkel o 60  Grad
Half angle deg.
Dunkelstrom, V., = 10V /. “2 (< 30) ‘nA

G e



SIEMENS

BPW 34 B

Kennwerte (T, = 25 °C, Normiicht A, 7 = 2856 K}
Characteristics (7T, = 25 °C, standard light A, 7= 2856 K} (cont'd)

Detection limit

Bezeichnung Symbol [ wert Einheit
Description Symbol Vaiue Unit
Spektrale Fotoempfindlichkeit, & = 400 nm 8y 0.2 AJW
Spectral sensitivity
Quantenausbeute, A = 400 nm n 0.62 Electrons
Quantum yield Photon
_ L
Leerlaufspannung, £, = 1000 Ix Vo 380 mV
Open-circuit voltage
Kurzschlufistrom Isc 7.4 (=5.4) A
Short-circuit current
E, = 0.5 mW/cm?, & = 400 nm
Anstiegs- und Abfallzeit des Fotostromes b 25 ns
Rise and fall time of the photocurrent Vs
R, =50 Q; ¥a=5V; = 850 nm; , = 800 A 4
Durchiafispannung, /[r= 100 mA, £=0 Ve 1.3 vV
Forward voltage
Kapazitat, Vg=0V, /=1 MHz, E=0 Co 72 pF
Capacitance
O o AN
Temperaturkoeffizient von ¥ TC, - 2.6 mv/K
Temperature coefficient of V5
Temperaturkoeffizient von Joc 7C, 0.18 T%IK
Temperature coefficient of /5
Rauschaquivalente Strahiungsleistung TneP 1.3 x 10”13 W
Noise equivalent power VHz
Vo= 10V, A =400 nm :
Nachweisgrenze, ¥z = 10 V, 1 = 400 nm D* 2.1x 10" | em VHz
W
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BPW 34 B

Relative spectral sensitivity
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Directional characteristics Sy = 7 ()
n° 26° w0
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Features

« Compatible with MCS-51® Products

* 8K Bytos of In-System Programmable {ISP) Flash Memory
- Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: 0 Hz to 33 MHz

Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Full Duplex UART Serial Channel

[.ow-power ldle and Power-down Modes

interrupt Recovery from Power-down Mode

Watchdog Timer

Dual Data Pointer

Power-off Flag -
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Description

The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K
bytes of in-system programmable Flash memaory. The device is manufactured using
Atmel's high-density nonvolatile memory technology and is compatible with the indus-
try-stanga.u ouC51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatite memory pro-
grammer. By combining a versatile 8-bit CPY with in-system programmable Flash on
a monolithic chip, the Atmel AT89552 is a poweriul micracontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications.

The AT89S52 provides the following standard features: 8K bytes of Flash, 256 bytes
of RAM, 32 /O iines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duplex serial port, an-chip oscillator,
and clock circuitry. In addition, the AT89552 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes.
The ldle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabiing all other chip functions untit the next interrupt

or hardware reset.
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Block Diagram
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Pin Description

VCC
Suppiy voltage.

GND
Ground.

Port0

Port 0 is an 8-bit open drain bidirectional O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 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
pullups.

Port O also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bidirectional IO port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are wrilten 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 wilf source
current (I, } because of the internal pullups.

In addition, P1.0 and P1.1 can be configured to be the
timer/fcounter 2 external count input (P1.0/T2) and the
timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

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

J Ailternate Functions

external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups 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
cantrol signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bidirectional /O port with internal puliups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulied high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being puiled low will source
current {I; } because of the pullups.

Port 3 also serves the functions of various special features
of the AT89852, as shown in the following table.

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

Port Pin
P1.0 T2 (external count input to Timer/Counter 2),
clock-out
_ P1.1 T2EX (Timer/Counter 2 capture/refoad trigger
and direction centrol)
P1.5 : MOSI {used for in-System Programming)
Ft1.6 MISO (used for In-System Programming)
P1.7 SCK {used for In-System Programming)
Port 2

Zort 2 is an 8-bit bidirectional IO port with internal pullups.
Fhe Port 2 output buffers can sink/source four TTL inputs.
Nhen 1s are written to Port 2 pins, they are pulled high by
he internal puliups and can be used as inputs. As inputs,
ort 2 pins that are externally being pulled low will source
urrent (l, ) because of the internal pullups.

‘art 2 emits the high-order address byte during fetches
‘om external program memory and during accesses to

Port Pin l Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port}

P3.2 INTO (external interrupt 0)

P3.3 INT1 {external interrupt 1)

P3.4 TO {timer O external input)

P35 T1 (timer 1 external input)

P3.6 WR (external data memory write strabe)

P3.7 RD (external data memory read strobe)
RST

Reset input. A high on this pir for two machine cycles while
the oscillator is running resets the device. This pin drives
High for 96 oscillator periods after the Watchdog times out.
The DISRTO bit in SFR AUXR (address BEH) can be used
to disable this feature. In the default state of bit DISRTO,
the RESET HIGH out feature is enabled.

ALE/PROG

Address Latch Enable (ALE} is an outpul pulse for latching
the low byte of the address during accesses o external
memory. Tius i 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
memaory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
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weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontrofier is in.external execution mode.

PSEN

Program Store Enable (PSEN) is the read strobe to exter-
nal program memory.

When the AT89552 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.

EANVPP L

External Access Enable. EA must be strapped to GND in

order to enable the device to fetch code from external pro-
gram memaory locations starting at DCOOH up to FFFFH.

Table 1. AT89552 SFR Map and Reset Values

Note, however, that if lock bit 1 is programmed, EA will be
internafly latched on reset.

EA should be strapped to V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age {Vpp) during Flash programming.

XTAL1

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

XTAL2
Qutput from the inverting oscillator amplifier.

OFBH i OFFH
OFOH B - OF7H
00000000 | i
OEBH DEFH
ACC
DEOH | ooooo0n OE7H
0D8H ODFH
PSW T
ODOH | oo 00 0D7H
ocan | T2CON T2MOD RCAPZL RCAPZH <12 2 TH2 ocr
00000000 | XXXXXX00 | 00000000 00000000 | 0000000G | 00000000
0COH | | 0CTH
088H o | OBFH
XX000000
P3
0BOH | 41119111 eB7H
0ASH e OAFH
0X000000 | ‘ | !
Pz AUXR1 WOTRST |
OA0H | yi11111 | XXXHXOKKO XXXXXNXX | 0ATH
SCON SBUF
M 1 00000000 | X00XXXXXX o
Pt
EaAl IREPPTRPEY 97H
eon | TCON TMOD TLO UL THO THA AUXR oFH
00000000 | 00000000 0000C0O00 | 00ODGOOD | 0O0DDODO | ODDODOOD  XXXDOXXO
wn | PO sP DPOL DPOH DPIL DP1H PCON | .
| 11111111 | 00000111 00600000 00000000 00000000 |  0ODO0COD 0XXX0000

ATNEL
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Special Function Registers

A map of the an-chip memory area called the Special Func-
tion Register (SFR) space is shown in Table 1.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accesses will have an indetermi-

nate effect.

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke

Table 2. T2CON — Timer/Counter 2 Control Register

new features. In that case, the reset or inactive values of
the new bits will always be Q.

Timer 2 Registers: Controf and status bits are contained in
registers T2ZCON (shown in Table 2) and T2MOD (shown in
Table 3} for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Capture/Reload registers for Timer 2 in 16-bit cap-
ture mode or 16-bit auto-reload mode.

Interrupt Registers: The individual interrupt enable bits
are in the |E register. Two priorities can be set for each of
the six interrupt sources in the IP register.

T2CON Address = 0C8H

Reset Value = 0000 0G00B

Bit Addressable
Bit J TF2 EXF2 RCLK TCLK EXENZ TR2 CIT2 CP/RL2

L7 6 5 4 3 2 1 0

Symbol | Function -

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

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

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

TCLK 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.

EXEN2 | Timer 2 external enable. When set, allows a capture or reload fo 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.

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

ciT2 Timer or counter select for Timer 2. G/TZ = 0 for timer function. C/T2Z = 1 for external event counter (falling edge triggered).

CPRLZ | Capture/Relnad select. CR/RLZ = 1 causes captures to occur on negative transitions at T2ZEX if EXENZ2 = 1. CP/RLZ =0
causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2ZEX when EXENZ = 1. When
either RCLK or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overflow.
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Table 3a. AUXR: Auxiliary Register

AUXR Address = BEH
Not Bit Addressable

Reset Valug = XXX00XX0B

WDIDLE | DISRTO - -

DISALE ]

Bit; 7 6 5

3 2 1 0 l

- Reserved for future expansion
DISALE Disable/Enable ALE

DISALE Operating Mode

Disable/Enable Reset out
DISRTO

DISRTO

1 ~  Reset pin is input only
Disable/Enabie WDT in IDLE mode
WDIDLE

WDIDLE

1 WOT halts counting in IDLE mode

0 ALE is emitted at a constant rate of 1/6 the oscillator freqguency

1 ALE is active only during a MOVX or MCY/7 instruction

0 Reset pin is driven High after WDT times out

0 WDT continues to count in IDLE mode

Dual Data Pointer Registers: To facilitate accessing both
internal and external data memaory, two banks of 16-bit
- Data Pointer Registers are provided: DP) at SFR address
locations 82H-83H and DP1 at 84H-85H. Bit DPS =
in SFR AUXR1 selects DP0 and DPS = 1 selects DP1.
The user should always initialize the DPS bit to the

Table 3b. AUXR1: Auxiiay Register 1

appropriate value before accessing the respective Data
Pointer Register.

Power Off Flag: The Power Off Flag {(POF) is located at bit
4 (PCON.4) in the PCON SFR. POF is set to "1" during
power up. It can be set and rest under software control and
is nct affected by reset.

AUXRA Address = A2H
Not Bit Addressable

Resat Value = XXXXXXX0B

I I

- | Dps

|
H
i

Bt: 7 | 6 5 |

-

- Meserved for future expansion

Data Pointer Register Select

DPS

0 Selects DPTR Registers DPOL, DPOH
1 Selects DPTR Registers DP1L, DP1H

PPS

ATMEL | 7
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Memory Organization

MCS-51 devices have a separale address space for Pro-
gram and Data Memory. Up to 64K bytes each of external
Program and Data Memory can be addressed.

Program Memory

if the EA pin is connected to GND, all program fetches are
directed o external memory,

COn the ATB9S52, if EA is connected to V., program
fetches to addresses 0000H through 1FFFH are direcled lo
internal memory and fetches to addresses 2000H through
FFFFH are to external memory.

Data Memory

The ATB9S52 implements 256 bytes of on-chip RAM. The
upper 128 bytes occupy a parallel address space to the
Special Function Registers. This means that the upper 128
bytes have the same addresses as the SFR space but are
physically separate from SFR space.

When an instruction accesses an internal location above
address 7FH, the address mode used in the instruction
specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions which use direct
addressing access of the SFR space.
For example, the following direct addressing instruction
accesses the SFR at location 0ADH (which is P2).

MOV OACH, #data
Instructions that use indirect addressing access the upper
128 bytes of RAM. For example, the following indirect
addressing instruction, where RO contains 0AQH, accesses
the data byte at address DAOH, rather than P2 (whose
address is 0AOH).

MOV @RO, #data
Note that stack operations are examples of indirect
addressing, so the upper 128 bytes of data RAM are avail-
able as stack space.
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