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Abstract—This paper describes the design and implementation of 

a hardware setup for online monitoring of 24 refrigerators inside 
blood bank center using the microcontroller and CAN bus for 
communications between each node. Due to the security of locations 
in the blood bank hall and difficulty of monitoring of each 
refrigerator separately, this work proposes a solution to monitor all 
the blood bank refrigerators in one location. CAN-bus system is used 
because it has many applications and advantages, especially for this 
system due to easy in use, low cost, providing a reduction in wiring, 
fast to repair and easily expanding the project without a problem. 
 

Keywords—Control Area Network (CAN), monitoring blood 
bank center, PIC microcontroller, MPLAB IDE.  

I. INTRODUCTION 

HERE is three main components of blood RBC, platelet, 
and plasma each component should be stored in different 

refrigerators because of the temperature limit’s range. For 
example, RBC needs to be stored at a temperature 20 to 24°C, 
Plasma needs a temperature from -18 to -20°C, and Platelet 
needs an environment from 1 to 6°C. Due to security location 
in the blood bank hall, it is difficult to monitor the temperature 
of each of the refrigerators separately. This hardware 
development solves the problem by monitoring all 
refrigerators in one place and sited each refrigerator in a 
limited temperature range depends on a blood component 
permitted temperature. The developed system includes four 
nodes, which are named as RBC, plasma, platelet, and display 
modes. The nodes of RBC, plasma, and platelet have a 
thermometer to read the temperature of each refrigerator and 
send them to the LCD display. In addition, each node sends 
alarm address of each refrigerator to the LCD display when 
override temperature is occurring. To implement an efficient 
communication between the nodes, the CAN bus protocol is 
employed.  

The CAN bus is developed by Robert Bosch in the 1980’s 
and is used as a multi-master protocol that can have a 
maximum signal rate of 1Mbps [1]. The idea of CAN came 
about to solve an ever increasing demand for the multiple 
Electronic Control Module (ECM) networking. CAN uses a 
smaller packet sizes to deliver messages throughout the CAN 
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bus. For this reason, messages like temperature could be sent 
from one node to another with accuracy and with little cost. 
CAN is an International Standardization Organization (ISO) 
defined serial communications bus originally developed for 
the automotive industry that replaces the complex wiring 
harness today. The specification calls for high immunity to 
electrical interference (EMI). For these features, CAN’s 
popularity is used in a variety of industries including building 
automation, medical, and manufacturing [2]. The CAN 
communications protocol, ISO-11898 describes how 
information is passed between devices on the network. Actual 
communication between devices connected with the physical 
medium is defined by the physical layer of the model. The 
ISO 11898 architecture defines the Data Link Layer (DLL) 
and the Physical Layer to ensure compatibility between CAN 
transceivers and only the transceivers [3].  

We designed the employed principles to monitor the blood 
centers by using MPLAB and C code. PIC microcontrollers 
are used to implement the hardware architecture of each node. 
The nodes that have a thermometer to read the temperatures in 
the blood centers, communicate with the display node through 
in implementing CAN bus system. 

II. HARDWARE ARCHITECTURE 

The hardware module is consisting of four main nodes, each 
node in different places and collects all refrigerator 
temperatures in one place. Also each node sends data to the 
bus.Our hardware is simulated in a one card and consist it 
Peripheral Interface Controller (PIC18F458), Control Area 
Network (CAN) Transceiver, Voltage Regulator (LM7805C), 
Temperature sensor LM35, Liquid Crystal Display (LCD) 
2X16 (2 line and 16 character display) Buzzer, LED,7 
channels Darlington Sink Driver (ULN2003APG), Push 
button switch. 

A. Peripheral Interface Controller (PIC) 

PIC microcontroller is a device that has internal memory; 
Read Only Memory (ROM), Random Access Memory 
(RAM), Central Processing Unit (CPU) and Input/output (IO) 
ports. All of these parts are built on a one chip called a 
microcontroller. PIC basically has a few KB of ROM, 256 or 
less bytes of RAM, 256 bytes of Electrically Erasable 
Programmable Read Only Memory (EEPROM) and several 
analog and digital IO lines. Microcontroller also has many 
types and different pins such as 28, 40 and 44 pins depend on 
the function of the microcontroller. For example, PIC18F458 
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