duinveayanal wszvounIANIET

Elder Shower Room

T103120 ‘I

Yae
= ana
MYEIAY 4375100
W A
UIBU51INT W3 la
WUMAY3 RERCR

ouny....

1 0 3 190" b “

UNZUTOU ... Jemormeoesaeerereomens

a.f. 2552 Fevommmemmssmsessseeseseeeo

[ - p=§
TR T VTG A

Pt ; [ a v A
WBaaniwusiiludumiisvesmsanmnmundngasliganinnssumanstana
MAIBIAINTINIZVUAIVAN

% = Yy Y 0%
ao1iumAlH]aBNIZIONINAUDIAMUNHITAIANTZLI

=S =
Unsans 2551




Wiyanfinusilnisinu 2551

AN TNTLULAILAN AU IFINTINAERS

aonfumalulatnszasumndudnunmsaansziis

A 9 :’ o [V
(599 domnhdmiudgeey
Elder Shower Room
Aiaii wetsey  A5a5uIa 49015330

UIBUTING T3 'la 49015331

A
wemagi- - gia 49015341

L ]
4_35-——_— -\
................................................................ 019150015

3
o ASw

(S’ENFHffﬂiﬁﬂig ﬂi.’Ji‘WQF? ANFATIAU)



Tag

WIBTIIAY d@51510
WIUTING Y1708
LAY Qi
omsdnyam

k4
@ o @

‘i’f)\iﬁ'lﬁﬂ'i'l"iﬂigﬂi.’]i‘ll‘lﬂﬁ’ P13 ‘Wl‘l:!'

Umsdinun 2551

UNAALD

P - o Y & v En) A v a
ﬂ'ﬁ)"lﬂll']ﬁ?ﬂiﬁﬁdq\iﬂhlq lﬂuf}@’lﬂl‘l"lmaﬂﬂllﬂﬂﬂ]!W@ﬁdqqaw Lm:ﬁm"h‘ﬂnﬂﬂu“lu

v ¥
a N

Y
1 o 1 [ C4
aseuas ldannsaoimitldedisazarnauiouazilasnfsdsvulagnis ldauglnsal
o o & v A A 9 o Pr| =3 A =S
e A mlszgnanuyataasguug e 15 lunsdiunldsunoingungiitazan
- v g s v S g ya y A : v
ganniiluns 1dau saudadimseenuuudenildliaaminadeunminzaunons 14

H 1 k4
i Taemsesnuuuaz 1gilnsaidlilsdeh I ihiahldliaaasadegs deruign

[l
el 1

1 E 3
panuuuliiianufeulasiimiinnufouvouniesiniguiedludervirdiuiy

UG
3
1

[ o w @ 1 o S o o T o
fasogidudmaiuguanudeunsedadomstnuuazsaisilmigu ldedwaiuane

Q
Ed

kY
a a Qs o o w a W
msianuiimueedelulasaeuInsames udiaiugu wenvinildelissuuiisss ELCB
& g ¥ w A = @ 9 A a [l 1 a o [ =1
Fudusidalidona lWihdadowmToszuuiinuliudusuazinaiinsAniaas nud
- v Y dq v o ° ~ e A vy
srudeszunlihvesdernihnldarnlasadegauazmsiinuiinnuuivdune 144

LI ) A gy 3
'E)']'U'L!'lqi]ﬁﬂﬁ‘lﬂﬂllﬁ&’WﬂuﬂaWﬂm@"lﬂﬂTUu'l



Elder Shower Room
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Assoc.Prof. Dr. Worapong Tangsrirat
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ABSTRACT

The bathroom proposed in this project is a new design for the elder and all the family
people that is safety and comfortable to use. The operation of the system is controlled and
programmed using microcontroller PIC18F8722. all the devices and equipments used in the
design are made from electric insulators, which are very high safety. Another special of the bath
is the machine control temperature. This machine will can control the temperature and will
always to warm. So, it has the system of safety is ELCB (Earth Leakage Circuit Breaker) that
will cut circuit breaker when the electric short circuit. All of the system of the bath will give the

high safety and certain for comfortable of the elder and all family people.
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ey

AUTNL PIC18F8722
Operating Frequency DC -40 MHz
Program Memory (Bytes) 128K
Data Memory (Bytes) 3936
Data EEPROM Memory (Bytes) 1024
Interrupt Sources 29
V/O Ports Poits A, B, C,D,E,F, G, H,J
Timers 5
Capture/Compare/PWM Modules 2
Enhanced Capture/Compare/ 3
PWM Modules
Enhanced USART 2
Serial Communications MSSP, nhanced USART
Parallel Communications (PSP) Yes
10-bit Analog-to-Digital Module 16 Input Channels

Resets (and Delays)

POR, BOR,RESET Instruction,
Stack Full, Stack

Underflow (PWRT, OST), MCLR (optional), WDT
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Programmable High/Low-Voltage Detect Yes

Programmable Brown-out Reset Yes

Instruction Set

75 Instructions;
83 with Extended

Instruction Set enabled

Packages

80-pin TQFP

2.7.4 paudnyamamailnvesuesn CEDK-8

¥ 1 < A =} a d W LY
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MCU

PIC18LF8722 8-bit Microcontroller

- Operating upto 40MHz ( with internal PLL )

- 128 KBytes ( 64 KWord ) Flash Memory

- 4 KBytes Data Memory

- 1Kbyte Internal EEPROW

- 10-bit Analog-to-Digital

- 8 x 8 Sing-Cycle Hardware Multiplier

- Operating voltage 2.0-5.5V

- 80 —pin TQFP Package

I/O Features

3x 2-pin Terminal for 3A , 220 VAC Relay Output

Ix 2-pin Terminal for 25A , 220 VAC Relay Output

1x 2-pin Terminal for 3A , 220 VAC Triac Output

1x 2-pin Terminal for 25A , 220 VAC Triac Output

1x 2-pin Terminal for 220 VAC Line Input

1x 14-pin Header for LED Module Interface

1x 12-pin Header for RF Module Input

1x 10-pin Header for 8§ —port Digital I/O Expansion

4x 2-pin Analog port Interface

1x On-Board Thermistor

8x Jumper Select pin (Via One Analog Port)
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1/0 Features

1x (shared) RS232 (DB9 / 3-pin Header) / RS485 ( 3-pin Header)

1x 4-pin I C Interface

1x 6-pin SPI Interface

1x Buzzer

1x Infrared Reciever Module

1x 6-pin for 4-phase Stepping Motor

6x User Accessible LEDs and 6x User TACT Switches

Miscellaneous

Features

32.768 kHz Secondary Clock

3V CR2032 Backup Battery

Line Zero Crossing Detection

Reset Switch

Power — On LED

Adjustable ADC Reference Voltage

Power Supply Test Point Pin

Software

uCOS II Real Time OS / ZigBee Stack

Device Driver Library

Powaer Supply

1x 3-pin 2A, 12VAC Input / 1x DC Jack, 12VDC Input

On Board Recitified 12VDC and Regulated 5VDC

1x 2-pin 12 VDC Output

Form Factor

210mm x 148mm with Mounting Holes

3 25 =3 k4
A15199 2.3 AUTNTANINUNAUAVDIUDITA Consumer Electronic Development Kit
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MANUIN D

Tdsunsumsrinanu

#include <18F8722.h>

#device ADC=10

#fuses INTRC,NOWDT,NOPROTECT, NOMCLR,NOLVP
#use delay(clock=4000000)

#use fast_io(A)

#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN C7)

/fdefine Pin_Common0 PIN_E
#define Vbe 0.0048875855327468230694037145650049

// Global variable
int totaltemperature; // Temperature of boiler
int i; // for loop count

byte firstdigit,seconddigit;

LCD Display (ISR)
#INT TIMERI

void timerl() {

1/

Calculate Temperature Boiler for mach Temperature of Room

void calcuateTemp()

{

intl6 value; // temperature variable
float volt;

int temperaturel,temperature2;
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set adc channel(0); /I get temp from 1st LM335
value = Read ADC();
volt = Vbe * (float) value;

temperaturel = 70-((volt-2.25)*100);

set_adc channel(8); // get temp from 2st LM335
value = Read_ADC();
volt = Vbe * (float) value;

temperature2 = 70-((volt-2.25)*100);

totaltemperature = (temperaturel + temperature2) / 2; /l meansure temperature

if( totaltemperature >= 48 ) // temp over 48 then trick '+ 16 times
{
for(i = 0; i<16; ++i)
{
output_low(PIN_E4);
delay ms(100);
output_high(PIN_E4);
delay ms(100);
}
totaltemperature = 48;
}

else

if( totaltemperature < 32 )
{

totaltemperature == 32;

}

else

if( totaltemperature > 32 )



{
for( i = totaltemperature - 32;i>0; —-i)  // temp over 32 then trick '+' temp - 32 times

{

output_low(PIN_E4);

delay ms(100);

output_high(PIN_E4);

delay ms(100);

}

}

printf("\n\r Temperature : %d\n", totaltemperature);

}

Main Function

void main() {

// inital variable
byte chkpw = 0, power =0, chkminus = 0, chkplus = 0;
byte power on_first time = 0;

byte power push = 0;

// Temperature Initail

setup_port a(ALL ANALOG);
setup_adc(ADC_CLOCK_INTERNAL);
while(1)

{

POWER SW
ifINPUT(PIN_D7) == 1 && power == 1) // power on and hold on
chkpw = 0;

else
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{
do
{
do
{
whileUINPUT(PIN D7)==1) // push switch
{
chkpw = 0;
delay ms(100);
¥

}while(power == 0 && chkpw == 1); /I power off and push switch

if(power == 1 && chkpw == 0) // power on and open switch
{

power = 0;

chkpw = 1;

output_high(pin_c2); // show led on board

output_low(pin_f7);

output low(PIN_E3); // toggle power
delay ms(100);
output_high(PIN_E3);

continue;

else

break;
}while(1);
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if(power == 0 && chkpw == 0) // sw on
{
power = 1;

chkpw=1;

output_low(pin_c2); // show led on CEDK-WP board

output_high(pin_f7);

output_low(PIN E3); / toggle power
delay_ms(100);
output_high(PIN E3);

if(power_on_first time == 0) // calculate temp fist time power on only
{
calcuate Temp();
power on first time =1;

}

// power on then up to you.
if(INPUT(PIN_E5) == 0 && chkplus == 0 && totaltemperature < 48) /l press '+'
{
++totaltemperature;
printf("\n\rPress '+ : %d \n", totaltemperature);
chkplus = 1;
output_low(PIN_E4); // tringer '+' on boiler board
delay _ms(200);
output_high(PIN_E4);
}
ifINPUT(PIN_ES5) == 1)



chkplus = 0;
}
ifOINPUT(PIN_E7) == 0 && chkminus == 0 && totaltemperature > 32) /l press "'
{
--totaltemperature;
printf("\n\rPress ' : %d \n", totaltemperature);
chkminus = 1;
output_low(PIN_E6); // tringer ' on boiler board
delay_ms(200);
output_high(PIN_E6);
H
ifINPUT(PIN_E7)==1)
{
chkminus = 0;
}
// Show temperature

firstdigit = totaltemperature % 10;

seconddigit = totaltemperature / 10;

/{ 1st Digits

output_bit(PIN_E2, firstdigit&3);

output bit(PIN_ET1, firstdigit&4);

output_bit(PIN_EQ, firstdigit&2);

output bit(PIN_ D2, firstdigit&1);

output_low(PIN_D6); // turn on 1st digits
delay ms(1);

output_high(PIN_D6); // turn off Ist digits

// 2nd Digits
output_bit(PIN_E2, seconddigit&8);

output bit(PIN_E1, seconddigit&4);



output_bit(PIN_EO0, seconddigit&2);

output_bit(PIN_D2, seconddigit&1);

output_low(PIN D5); // turn on 2st digits
delay ms(1);

output_high(PIN_D5); // turn off 2st digits

/1 3th Digits ( CELCIUS DEGREE )

output_low(PIN_ D4); // turn on 2st digits
delay ms(1);

output_high(PIN_D4); // turn off 2st digits
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MARUIN Y

L= da = d
mﬂmi@uaqﬂﬂimamnmaunﬁ

1-OF-8 DECODER/
DEMULTIPLEXER

The LBTTL/RBI SN54/T4L5138 iz @ high speed 1-of-8 Decoders
Demultiplexer. This device & ideslly suited for high speed bipoiar memory
chip sslect address decoding. The multipls s enables aliow parallel ex-
pansien o a 1-5f-24 deceder using just three L8428 devices orfo & 1-0f-32
decoder wsing four L5138s and one inverter. The LS 138 is fabricated withthe
Schotiky barrier diode process for high speed and is comipletely cormpatinle
with ali Moterolz TTL familfes.

» Demuitiplexing Capabili

Iy
# Multiple input Enable for Easy Expansion

» Typical Power Dissipation of 32 mW/

» Aclive Low Mutually Exclusive Qutputs

» Input Clamp Dicdes Limit High Speed Terminafion Effects

CONNECTION HAGRAM DIP (TOR VIEYY)

oo T Oy M2 Czl Gs/ g

0
(] [] [ee] [ve] [e2] o] foe

Iz

~ The Flatpak version

i has the same pincuis
iConpection Diggramiass
e Dug In-Line Package.

AREEEARE

(=]
e
Il

(=]

Ag Ay Es

PIN HAMES LUADING (Hoie 5}

HizH oW
Ap=-82 Sddress Inpuis 05L g25UL
E{,E> PActive LOW) Inputs asuL, 22341
3 Enabie {Active FIGH) input IR AR 225 UL
Oo—C7 Astive LOW Ouiputs iNoie b} UL |s{ZEuUL

HNOTES

& The Output LOW 4

& ary {53% ang § UL for Jomwmercial (74)
Temperaiure Ranges.

LOGIC DIAGRAM
A Ay As
SN

Yoo =P G
CHD =P S
{5 =PNNUNSERS

SN54/74L5138

1-0F-8 BECODER/Y
DEMULTIPLEXER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASEE20-09

H SUFFIX
PLASTIC
CASE 64608

D SUFFIX
SO
P CTASEFS18-03

ORBDERING INFORMATION
LEXEN)  Caramie
SHTLLGXKKNM  Plastic
SNTALEXKXD S0IC

LOGIC SYMBOL
t 23 488
el

Ay Ay A2 E
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SN54/74L5138

FUNCTIONAL DESCRIPTION

The LS133 is a high speed 1-of-8 DecoderDamultiniexer
fabricated with the iow power Schottky barrier dicds process.
Thedecoderacceptsthres dnanswelghiedinpuls (A, A4, AD)
and when enabied provides eight mutually exclusive active
LOW Qutputs (Op—071. The L8133 feaivres thres Enalle in-
puts, two active LCW {24, Enand ong ackive BIGH (Ea) All
outputs will he BIGH unless E4 and Ep are LOW and E3 i3
HiGH. This muitiple enabie funcion aliows easy paralled ex-

o

Ba rof the devics te 3 1-0f-32 (S lines to0 32 ines) decordsr
with jus: four LB3135s and ong invarter. {See Figure &)

The £ 3138 can he ussd asg an S-ouipul demultiplexer hy
using cnhe of the active LOW Ecabie inpuls as the data input
ang the other Enable inpuls s sirobes. The Enablie inpuis
which are not used must be permangntly ded 1o their approps-
ate active HIGH cor aclive LOW state.

TRUTH TABLE
IHPUTS QUTPUTS
E4 Ez Eq Ap Aq Ag Qg Q4 O3 Oy 04 3 g Oy
H X ¥ % X % # B H H # H H H
% H X X % % H = H H 5 H H H
X % L x b3 X H B H H 5 H H H
L 2 H £ L is L H H H 5 H A H
L a H H L L H L H H H H 5 H
L L H H H L H 2 L H H H H H
L £ H H % L H H H + H H H H
L L H £ L H H B H B L H = H
L L H H L H H B H H H L H H
L L H L = H 4 B H 8 H L H
L L H H = H # 2 H H H H L
# = HGH Yolizge Levs!
L=
¥=DontCare
g
i l l ] l Lt
3 [>
5} L-
Ag
f [
] LA
NN SRR N
\
Ag &y g E A fsda E Az Ay A2 ]
L5138 L8138 LS138 15138
Cp01T20: 04050 O | |9p01 G203 0 0505 O gy 0203 0: 050 Op g0 D302 Or s O
Y E T 1F 0 4x L 75 17 T 4F o (% 1% 1% % T
PARER At AR RN

ARARARANSARRE

Figure a
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GUARANTEED GPERATING RANGES

N54/74L5138

Figure £

Symboi Parameter Min Typ Max Unit
Plalsd Supply Yoliage 34 45 5% £A ¥
74 475 55 523
Ta Soarating Ambisnt Temperature Range 54 -53 25 25 =C
74 z 25 Kit
o Cuiput Cumrsnt — High 54,78 -04 A
Ing Curpur Current — Low a4 £0 ma
74 30
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unlass etherwies specilied)
Limits
Symbo! Parameter Min Typ Wax Unit Test Conditions
X B Gearanteed Inpu HIGH Yoliage for
5 o 30 <
YIH input HIGH Yoltage 20 v &1 nputs
N 54 o7 Guarantesd Input LOW voltage for
Vi Input LOYY Voltage — = ¥ Al nputs §
&5 0.5
YK input Clanp Disde Yisitage -DE5 | —t& ¥ «"‘CC = MM, g ==-18 MA
54 2.3 35 o 00 = MIN, Iop = MAX, YN =Y
% dege £ gl e TR S + g ity
YoM Cuiput HIGH Yoliage = % T ¢ or vy per Truth Tabie
34,74 325 04 Y loy =2.0mé K =Yoo M,
YoL Cuiput LOW Yoltage Vi = Vi or Yy
74 335 (IR Y Iy =3.0ma per Truth Tanis
22 ua o | Voo = MY, Vg =2T Y
i Input HIGH Curent
0% mé | Woo =MAX V=70V
['ER gt LOWY Cument ~0% mé Yoo =MAX, V=04
oS Short Circuit Current (ot 13 =38 123 mé Yoo =MAK
lec ower Supply Turrent 1& ma Vo s MAK
Neze % Notmese than one output shodid be shoried 34 3 tise. nor for mers than 1 second.
AC CHARACTERISTICS (T =25°C)
Eevels of Limits
Symbol Paramster Defay Min Typ Max Unit Test Conditions
= F =] Propagation Dela; 2 32 g P
o Address 3 Cupul 2 Z 41 =
= =] Fropagatior Delay 3 12 27 Do
t—HL Address to Culput 2 iy 3z = Yop=58Y
torH Rropagation Deiay Ex ot Ep z 2 8 CL=15p%
o Enabie to Cutpus z i az ng
t=1H Propagation Detay Ea 3 k1 28 e
toHe Enabie 13 Cutput 2 25 32 =
AT WAVEFORMS
sy 13¥ 13%
vour N —+\-s k3" 133

Figure 2
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L293D
L293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

m 50Oma CUTPUT CURRENT CAPABILITY
PER CHANNEL

m 1.2A PEAX OUTPUT CURRENT {non repst-
tive) PER CHANNEL

m ENABLE FACILITY

m OVERTEMPERATURE PROTECTION

n LOGICAL "D° INPUT VOLTABE URP TO 16V
{HIGH NOISE IMMUNITY)

m INTERNAL CLAMP DICDES

DESCRIPTION

The Device is a morolithic integrated high wolt-
age, high current four channel driver designed to
accept standard DTL or TTL logic levels and drive
inductive foads {such as relays solencides, BC
and stepping motors) and switching power tran-
sistors.

To simplify use as two bridges each pair of chan-
nels is equipped with an snable input. A separate
supply inpat is provided for the logic, allowing op-
erafion at a lower voltage and internaf clamp di-
odes are ncluded.

This device is suitabie for use in awitching apph-
cafions at frequencies up to 5 kHz.

o« W

SCi12+4+4} Powerdip {12+2+2)
ORDERING NUMBERS:
129200 L2830

The L2330 is assembled in g 16 lead plastic
packaage which hias 4 center pins connected io-
gether and used for heatsinking
The L233D0 is assembled i a 20 lead surface
mount which hes & cemter pins connected to-
gether and used for heatsinking.

BLOCK DIAGRAM
Us CUT1T 0OUT3 Jss
137 . 28
IN1 ¢ 3 IN3
EMABLEL C > ENABLE2
IN2 ¢ 2 IN4
4.5.8.7
18 14,15,.18.17
ns2:293p1-93 OUT2 DUT4 L
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Lnit
Vs Supply Yoltage % Y
Yazg Lagic Supply Voltags £ Y
W Inpst Voltage 7 v
Yen Enzbis Yollage 7 v
N Peak Cuiput Current (100 us non repetifive) 12 A
Pt Tota: Power Dissipation at Tore = 90 °C 4 W
Tatg, Ty SBlorage and Junclion Temperature — 4010 150 C
PIN CONMNECTIONS (Top view)
./
ENABLE 1 B Voo
A
ENABLE 1 1} 1 28 [T] Uss INPUTY 1% INPLT 4
INPUT 1 [T] 2 18 [T INPUT 4
OUTRUT 1 1] 3 18 [T OUTRUT 4 QUTPUT 1 wll outPur 4
GND [TT] 4 17 [T GND
GND GND
GND [T 5 18 (1] GND .
GND [(T] & 1% [T] GND GHD 12 NG
GND [T = 14 [T GHD
QUTRUT 2 T] 8 13 17 QUTPUT 3 SUTRUT 2 sl outeor s
INPUT 2 [(T] 9 12 ] INPUT 3 ALY 2
us (1] 1B 11 [T ENRBLE 2 o4 mPuT 3
HP2L 28308 -82 s Sff ENABLEZ
%8594
SO{12+4+4) Powerdipit2+2+2)
THERMAL DATA
Symbol Decription DIP poi] Unit
Rir jores Therma! Resistance Junclion-pins PIEX. - 14 2T
Rinramn Thermal Resistance junclion-ambient max. &0 &3 {73 PO
Fir vease Therma! Resistances Junclion-case [ 4 —

{3 With Ssg. om on boasd healsink.
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1.293D - L293DD

ELECTRICAL CHARACTERISTICS {for each channsl, Vg =24V, Ve =5V, Tame = 25 °C, unless
otherwize specified}

Symbol Parameter Tesi Conditicns Win. Typ. Max. Unit
Vg Supply Voitage {pin 107 Wss 35 vV
Yag Lagic Sepply Voltags (pin 28} 45 2B K
ls Total Cugascent Supply Current | V=1 Ip=8; Y =H 2 5] mA
ipin 103 Vi=H; lag=0: Ven=H 18 4 mA
= 4 mA
Ieg Totat Quiescant Logic Supply 42 &0 mA
Current {plrs 203 16 = A
" 18 24 A
Wy &f‘ggp@t Lowoltage ipin 2, 2 12, -4.3 15 W
}
Wir Input High Voliage (pin 2, 9, YVas £ 7V 24a Yoz i
12,19) Vas = T 23 7 v
be Low oliage Input Current {pin My = 1.5% —12 A
2 08,1218
[ High Voltage input Cumentipin | 23V 2 V£V —08Y 3G 100 HA
2, 8 12,18
Went Enzhle Love Woltage -03 15 W
{gin 1, 11}
e = Enable High Voltage Wan s 7% 23 Vag K4
{;:in "l3 11} "!!{SS =T bk 7 kY]
lag L Low Viollage Enabie Current Var =15V -3G | —120 HA
{pin 1, 113
fean High Yoltage Enaile Curernd BAINVEYVenE Ve — 06 Y +18 LA
cint, 11
Vepeap | Source Cuipui Saturaton fp=—CBA 14 12 £
Yolage {pins 3, 8, 12, 18]
Vesssr Sink Quiput Szturation Vollage | o=+ 08A 1.2 2 £
{pins 3, 8, 13, 18}
Ve Clamp Diccle Forward Yollage ic = B0ONA 1.3 Y
& Rise Time {*} 0.1 wds Ve 258 73
B Fali Time {} 08001V, 250 s
en Tarn-on Deelay £ 05 t0 0.5 TEL 13
{o= Turn-off Belay ) 5%t 05%s 200 ns

{*32=efig. 1.
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TRUTH TABLE {one channel}

Figure 1: Switching Times

Input

Outpug

—IriI

Enabile {*)

[l il 8

[V Rl

= High cuiput ipedance

{*3 Relative fo he considersd channsi

Q5Y;

Y /

T —— 18_ B,
A e AN
VQ ....... f"" T B R o —'&: @.1\‘{»
tr i¢
1
1, 1
38473 " A

Figure 2: Junction to ambient thermal resistance va. area on board heatsink {S012+4+4 package)

RER-Jamb

2L IBIDI-5Y

(*EsW)

DIE PAD .14@%228sg.mils
DIE SIZE-120x138sq.mils

Pd=ilu

75 \
78

85 =
88

Bb

=8

45

B 1 2 % 4 5 £ 7 ®&tsg.tml

MHI2L2PID 14
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L293D - 1283BD

— 151133 inch
M. | TYP. | MAX. | MIN. | TYP. | MAX
a1 D5t 0020
B 0.35 140 | 2.033 G.085
] 0.50 0.02D
it 038 450 | 2015 0.020
D 230 0.787
E 8.8C 3.348
e 2.5 4.100
&3 17.78 G700
F 7.0 0.230
i 540 0.20%
L 320 0,130
Zz 127 0.050

CQUTLINE AND
MECHANICAL DATA

=
|
r
-
; i]}
I
D
N O e e s Y e 0 e S
us ]
3 ==
L ;
N )y g ¢
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1283D - L293DD
oM. rom inch OUTLINE AND
MIN, | TYP. | BAX. | MIN. | TYP. | MAX. MECHANICAL DATA

A 2.3% 285 | 0CE3 0,104
A3 0.1 03 | 0CD4 a.012

B8 0.33 051 | 6.013 0.020

o 023 0.32 | C.ca8 0.013

o 128 13 0.498 0.512

E T4 78 | 2ot £.258

e 1.27 0053

H 10 1085 | 0.394 9419

h 0.25 075 | 0.0 0.020

L 04 127 | 006 0.050

® O (min 38 max.} 502 0

e

NS ERNR R RIRINNAAE, /R h
E‘il.. e| éd_ K A1 c
) H

D z
[0 [0 0L P
28 11

E

t [¢]

Toooooooog

FQIpEC




Pin Diagrams {Continuad)

80-Fin TQFP
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PIC18F8722 FAMILY

TABLE 1-2: DEVICE FEATURES (PICABFR527/8622/862718722)
Features PIC18FE327 PICiareEa2 FICI8F8E27 PICIBFET 22
Cperating Frequensy 0G40 8-z DG — 38 Wb DC—-30 ¥4z DG - 40 MHz
Program Memory iBytes) 45K B4 gk 128K
Program Memony {retrecions? 2457R 3ZV68 4&¥52 BEE3E
Daztz Memory Bytest 2838 I, 338 e
Diztz EEFROM Memorny (Byiss) 1024 1aze 1024 Hozs
pec] pre= 28 b
Foris 4,5, 5, ILE, Pors 2,8, 0.0, &, Forts & B, C.D.E Poris &4, 8, C.D.E.
FaHJd FEH FGH.J FGHJ

Timzes Z g & B
CaphesCompans PN bed b 2 2
Wodules
Enhanced Captursiompans? 3 3 2 3
P Wodules
Enhanced USART 2 2 2 2
Zeriz Communicatons MESBP, MIER MIER, BERES

Enbanced UBART Enhanced USART Erhanosd USART Enhanced URART
Paralisl Communisatons ¥es s Yes Yes
{PBP)
10-b% Analog-te-Digits! #oduale 18 Input Chanodls 18 input Channels 18 input Thannsls 16 Input Channets

Besels fznd Delays) PR, BOR, POR, BOR,
FESET Instrugion, REEET Instruciion,
Stank Full, Stack Stack Full, Sack
Undefow{PYWRT, 087, | Undefow PWRT, ©ET), | Undedlow{PWRT, GST; [Undedlow PWRT.OET)
MCLE {opfionaly, WDT | MCLUR {optonall WET | MECLE {oponsly WOT | MCLR foptonall, WDT
Frogrmmaehle ¥es ‘fas Yes Yes
HighfowVoltege Datest
Frogrammable Brown-out Yes s Yes, Yas
Baesd
instruction Zat 75 instructions; 75 Instruchions; 7 instruntions; 75 Instrursons;
23 with Exiended B3 with Extended 83 with Extended 232 with Exiemdied
instruction St ensbled | instrecton Setenabled | instnichion Betenabled | Instucton Sst enabied
Packages Ehpin TAFE 20-pin TOSP E0pin TQFF l-pin YOFF
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PICYBFB52T/B622/862T/18T22 FINOQUT ¥0O DESCRIPTIONS

71

Pin Name Pin Number | Pin | Buffer Description
TaFp | Type | Tyme
BGECLRNop g $astar Clzer Unput) or progremsrding volitages Unput)
RGE ¥ 5T Digital input.
MO { BT Master Clear {Reset] input. This pis is-an acive-fow
Rasstto the device.
WeE P Progransming voliage input.
DECUCLKIRAT 35 Qeciliator crysial or extemsl chook Input.
nsct i 7 Cisciliator orystal inpul or external clock source input.
ET buferwhen configursd in RC mode, CMOS
othenwise.
CLKE i COB Extarnal clook source inpet. Always associaied with
pir fupction BG01. {Bee related ORCICLEL
OBCRCERD pins.]
AAF Ea TiL Geners! parpose B0 pin.
SECHOLKOIRAS 50 Cisciliator coystat or clock oufpit.
CYROT 5] —_ Crsciltator crystal output. Connacts 1o orysial or
resonastar in Crystal Oscillator made.
SLEG Q — in RC mede, OSC2 pin outputs TLKG, which has 18 the
freguency of O80T and denotes e
inswucton oygie rate.
RAa3 B0 TIL Gerersl purpose WO pin.
Legend: TTL = TTL compatble input CMOS = GMOZ compatible input oroutput
2T = Schanitt Trigger input with CNOS fewels Analng = Amaleg ingut
i = loput o) = Q(z;stpu:
7 = Powser SOIENE = FOISMBus inputbufer
Note 1: &Bernate assignmean: for ECOPZ when sanfiguration Bt CCP2MX iz ciezred {2l operating modes sxpept
Microoontrofiar myoda).
2:  Defzult assignment for ECCP2 in all operating modes (CCR2MX is sl
3 Afemate assignmant for ECCP2 when CCPEMX is cleared [(Microoontrolier mode onlyh.
4:  Defauk assignment for P1BRICHPERPIC {(ECCPMXY is seth
5 Alternate sssignment for PABIPICIPIBFAC (ECCPME is olesrh
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Certificate

A

inventad for life

This is to certify that

Pakpoom Bhumimala

And team have participated in the
Bosch fnnovation Contest 2008
under the contest theme “Innovation for a better life

3%

e x

Their Project “Elder And Family Shower Room”
was piaced "THE WINKER™ Prize
For the Bosch innovation Contest 2008

Congratulations!

Dasphok, Feoruary 2008

Raonert Basch Lisdted

Yuparat Lantanapat
Corporate Communication: Manager Managing Diresior

o hen Felk
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d5us19Tasessuzi@adudun 114159015 Embedded system and RFID Contest 2008

910 by National Electronics Computer Technology Center (NECTEC).

tﬁlalj”l‘é'imm'\ﬂql"u “I-CREATe 2009” 3" International Convention on Rehabilitation



82

Engineering & Assistive Technology at Singapore.
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