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Abstract :

This project is designed and implemented in the hope that we will serve humanity by
contributing to the development of the method of preserving medicines and maintaining their
effectiveness, thus preserving human health. And since some medicines contain directions and
instructions on how to store them at the appropriate temperature to ensure the effectiveness of
the active substance in this project was done the design of a cooling system that can control
the temperature of the space steadily and continuously. Hoping that we will add further
development in this environmentally friendly industry, where the filter chip was used to cool
the system. And since the use of non-prescription drugs may harm human health, so they must
be kept out of the reach of the public. Therefore, we have added an electronic lock and we all
know the difficulty of taking regular doses and to facilitate this, they have been provided with
a GSM device.
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: el
#include <SoftwareSerial.h<
SoftwareSerial GPRS¢(7,8)
#include "DHT.h"

//int motorPin = 12; // Arduino pin connected to relay which
connected to fan

#define DHTPIN Al // Arduino pin connected to relay which
connected to DHT sensor

#define DHTTYPE DHT11

const int TEMP_THRESHOLD_UPPER = 8; // upper threshold of
temperature, change to your desire value

const int TEMP_THRESHOLD_LOWER = 2; // lower threshold of
temperature, change to your desire value

//int motorPin = 10; // Arduino pin connected to relay which
connected to fan

DHT dht(DHTPIN, DHTTYPE)¢

float temperature; // temperature in Celsius
#include <LiquidCrystal.h<

//initialize the library with the numbers of the interface pins
LiquidCrystal lcd¢(2 <3 <4 <5 <12 <13)

#include <Adafruit_Fingerprint.h<

#include <SoftwareSerial.h<

int getFingerprintlDez:()

SoftwareSerial mySerial¢(11 <10)

Adafruit_Fingerprint finger = Adafruit_Fingerprint(&mySerial):
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void setup()

b
GPRS.begin¢(9600)

Serial.begin¢(9600)
GPRS.printIn("AT+CMGF=1"):

delay¢(1000)

Serial.begin¢(9600)
pinMode(9,0UTPUT)¢
finger.begin¢(57600)
Serial.begin(9600); // initialize serial
dht.begin(); // initialize the
Icd.begin¢(2 <16)
pinMode(6,0UTPUT)¢

{

void loop()

h

//wait a few seconds between measurements.
//delay¢(2000)

if (GPRS.available())}
Serial.printin("AT+CMGF=1")¢
sendSMS¢()

{

temperature = dht.readTemperature<()
Icd.setCursor¢(0 <0)

lcd.print("T=")¢

Icd.print( temperature):
Icd.setCursor¢(0 <7)
Icd.print(",fanIN=ON" )¢

//read temperature in Celsius

if (isnan(temperature))}
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Serial.printin("Failed to read from DHT sensor!")¢
{else}
if(temperature > TEMP_THRESHOLD_UPPER)}
Serial.printIin("The fan is turned on")¢
digitalWrite(6 , HIGH); // turn on
Icd.setCursor¢(2 <0)
lcd.print("p=0ON")¢
Icd.setCursor¢(2 <4)
lcd.print(*,FAN=ON")¢
{else if(temperature < TEMP_THRESHOLD_LOWER}(
Serial.printin("The fan is turned off")¢
digitalWrite(6 , LOW); // turn on
Icd.setCursor(2 <0)
lcd.print("p=0OF")¢
Icd.setCursor¢(2 <4)
lcd.print(",FAN=OF")¢

{

{

getFingerprintlDez:()

delay(50); //don't ned to run this at full speed.
{

int getFingerprintlDez} ()
uint8_t p = finger.getimages()
if (p != FINGERPRINT_OK) return -1¢

p = finger.image2Tz¢()
if (p '= FINGERPRINT_OK) return -1¢

p = finger.fingerFastSearch¢()
if (p != FINGERPRINT_OK) return -1¢

Serial.print("Found ID #"); Serial.print(finger.fingerID)¢
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Serial.print(" with confidence of "); Serial.printIn(finger.confidence):
if(finger.fingerID=2)}

digitalWrite(9,HIGH)¢

Icd.setCursor¢(2 <11)

lcd.print(",D=0ON")¢

delay¢(6000)

digitalWrite(9,LOW)¢

Icd.setCursor(2 <11)

lcd.print(",D=0OF"):

1

return finger.fingerID¢

{

void sendSMS} ()

//Serial.printIn("HI it's time to take your dose ")¢
GPRS.printin("AT+CMGS=\"+249116774178\"")¢
delay<(500)

GPRS.print("HI it's time to take your dose")¢
GPRS.write(0x1a)¢

delay¢(200000)

{
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Item Mo Specification
1 Ceramic plats O6%AL Oy whits
. Sealed with silicon nubber RTW betwesan cold
2 Sealing and hot ceramic plate
3 Barking Print type and S/M on the cold side surface
B Lead wirs Wire:AWGEH#20 or equal . Tin-plating
5 Dimeansion Except silicon nubber RTW
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3. Eledirical conneciion diagram:

il MCU 22| RHTOL

L k. [

* I—.ll.lll.-\. '1 l--"-l"-'\-

Foetke]

Mk 1 I F 4 1111
Frif v Back vire il o
b. Operaling specilicalians:
(1) Power and Pind
Power's vollage should be 3.3.5.5V DU, When power s supplied 1o sensar, doa't send any imstruction o the sensor
withn one second b pass umsable status. One capacilor valued 100nF can be added between VDD and GND far
wave fillering.
(2 Communication and signal
Aosong |=wire bus 1§ wed for commumacation between MCU and DHT 1. { Aosong 1 =wine bus 1% speciall
destmed by Aosonr Electronies Co., Lid. | % different from MaximDallas l-wire bus, s 11 imcompatible with
Diallas 1wwine bus.)
Hluwsi ration of Aosong l-wire bus:
DATA=16 bits RH data+16 bits Temperature datatB bils check-sum
Example: MCL has received 40 bits data from DHT11 as
alo e (RIOH) (M) DM 1010 DD (R (LT UTH
Integral pant of RH  Decimalpart ol RH - Iniegralpanof T Decimalpan of T check sum
Remarks: The decimal part of RH and T 18 always 0000 0000,

Here we conver inlegral pant of RH from binary svelem 1o decimal system,
0010 (dal —+ 31
Bimary syslem Deeimal syslermn, HRH=313%HH
Here we converl integral pan of T from binary system 1o deamal gystem,
U —+ 6
Binary sy<lem Decimal system, T=26 Celsius
Surm=0010 D001 -HO00 (OO0+0001 100 (-r-(000 D000=(a11 1011
Checkesuni=the last § bits of Sum=0011 1011
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when data collecting finished if il don't receive start signal from MCU again.
See below figure for overall communicabion process, the interval of whole process must beyond 2 seconds.

How pulls up | Sowrper pulls up e — Tra=wmiisies
- - - | i | |
andwair for | gerremdy 10, TCHROL (et | Sensor cuspes 1 bin dasa ol "L" o ended RL palls up
WETUET & TARpRaAT | curguesipeal | | bivdam of0° | i !
. - -- T E Ny SR -1
'] " L
" . =
- : -
T - - - T T
[T PR | Semamr send Eennnr surpas aleermwtive dam of 07 o CL Sempar
i SlL il | euLreRpEns s + bared upos eead vilue pulls jerw
- - = - i e
I | —
Hasi's signal Semyors siganl

1) Step 1: MCU send out start signal to DHT 11 and DHT 11 send response signal to MCLU

Data-bus's free status is high voltage level. When communication between MCOU and DHT11 begins, MCU will
pull low data-bus and this process must beyond at least 1~10ms to ensure DHT 11 could detect MCU's signal, then

MCU will pulls up and wait 20-40us for DHT11% response.
When DHT11 detect the start signal, DHT 11 will pull low the bus 80us as response signal, then DHTI1 pulls up

Rihus for preparation to send data. See below figure:

- Heoek palls g g e Pl g

Fieiligg | Hie

rt:tm | |
o F.I"I o S0us i | St demn TR

— [ il - Bemer pulls Jo= [ |

— =
Haost's signal Semsor's skgnal

2). Step 2: DHT11 send data to MCU

When DHT11 is sending data to MCU, every bit's transmission begin with low-voltage-level that last $0us, the
following high-voltage-level signal's length decide the bit 1s 1% or *0%.  See below figures:
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