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Apéndice A 

Lista de componentes 

Tarjeta de Potencia 

 

 

Resistores (5%, 250 mW, salvo indicación contraria) 

 
R1= 15 Ω R7= 1MΩ R12=1.8 kΩ 

R2= 1.8 Ω , 1W R8= 68 kΩ  

R3= 150 Ω R9=6.8 kΩ, 1 W  

R4= 12 Ω R10= 2.2 kΩ  

R5,R6= 47 Ω R11= 150 kΩ  

Pot 1 = Resistencia ajustable de alambre 10 kΩ  
 
Condensadores 

 
C1= 2200 µF 

C2,C4= 300 nF 

C3= 2200 µF 

C5,C6,C7= 1 µF 

 

 
Semiconductores 

U1= TL783 (Texas Instruments). 

U2= 78L05  

U3= MOC3031  

U4= 7805  

D1= Diodo Zener 1N4733A 5.1V/ 1W 

Q1= 2N2907 

Q2= TIP32C 
Q3= PN2222 

Q4= IRF1110  
 

Varios 

TR1= Transformador 60V/1A 

TR2= Transformador 6V / 1A 

BR1= Puente rectificador 1.2 A, 100V 

BR2= Puente rectificador de Diodos. 

F1= Fusible rápido 1A /125 V 
F2= Fusible rápido 0.75 A /125 V 

F3= Fusible rápido 0.5 A /125 V 
K10= Conector horizontal 3 vías con paso de 100 mm . 

K11= Conector horizontal 2 vías con paso de 100 mm. 
K12= Conector horizontal 2 vías con paso de 100 mm. 

K13= Conector horizontal 2 vías con paso de 150 mm. 
K14= Conector horizontal 2 vías con paso de 150 mm. 
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Placa de Control 

 
Resistores 

 

R14,R22=470 Ω 

R15= 10 kΩ 

R16,R17= 220 Ω 

R18,R19= 4.7 kΩ 

R20=3.9 kΩ 

R21=1 kΩ 

POT 2 = Resistencia ajustable 2.4 kΩ horizontal. 

 

 

Condensadores 

 

C9,C10,C11,C12= 22 pF 
C13= 10 nF 

 
Semiconductores 

 

U5= PIC18F452 (Microchip). 

U6= 24C256F (Microchip). 

U7=DS1307 (Maxim). 

 

Varios 
 

K1= Conector 10 terminales vertical. 
K2= Conector 10 terminales vertical. 

K3= Conector 6 vías con paso de 100 mm. 
K4= Conector 3 vías con paso de 100 mm.  

K5= Conector 2 vías con paso de 100 mm. 
K6= Conector 2 vías con paso de 100 mm. 

K7= Conector 10 terminales vertical 

K8= Conector 10 terminales vertical 

K9= Conector 2 vías con paso de 100 mm. 

BUZ1 Buzzer 

X1= Cristal de cuarzo de 10 Mhz 

X2= Cristal de cuarzo de 32.768 Khz 

X3= Cristal de cuarzo de 32.768 Khz  

BAT1=Zócalo para pila  

 

 

LCD1 = Visualizador alfanumérico de 4 líneas x 16 caracteres (EPS 050176-73) 

S1-S12 = Botón-pulsador, SPN 
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Apéndice B 

Esquema Electrónico de Control 
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Esquema Electrónico de Potencia 
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Apéndice C 

Firmware  

Electroporador.c 
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Electroporador.h 
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Apéndice D 

Hojas de Especificaciones 

TL783 
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78L05 
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TIP 32C 
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2N2907 
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PN2222 
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MOC3011 
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IRFD110 
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Zener 1N4733A 
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LCD 
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PIC18F452 
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Memoria 24C256 
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DS1307 
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Acronimos 
 
 
ACK   Acknowledgement 

ADC   Analog-to-Digital Converter 

ALU    Arithmetic Logic Unit 

ASCII   American Standard Code for Information Interchange 

BCD   Binary-Coded Decima 

CAN   Controller Area Network 

CCP   Capture-Compare and Pwm Mode 

CI   Circuito Integrado 

CISC   Completed Instruction Set Computer 

CPU   Central Processing Unit 

DCOM  Distributed Component Object Model 

DNA   Deoxyribo Nucleic Acid 

EEPROM  Electrically Erasable Programmable Read Only Memory 

FPGA    Field Programmable Gate Array 
GFP   Green Fluorescent Protein 

GPR   General Purpose Registers 
IDE   Integrated Development Enviroment 

ISR    Interrupt Service Routine 
I2C    Inter-Integrated Circuit 

LCD    Liquid Cristal Display 
LVD   Low Voltage Detection 

MSSP   Master Synchronous Serial Port 

µC   Micro Controlador 

PCB   Printed Circuit Board 

PIC    Peripheral Interface Controller 

POR   Power-On Reset 

PSP   Parallel Slave Port 

PWRT   Power-up Timer 

PWM   Pulse-Width Modulation 

RAM   Random Access Memory 

ROM   Read-Only Memory 

RISC   Reduced Instruction Set Computer 

RTC     Real Time Clock 

SQW   Square Wave  
SCL   Serial Clock 

SPI   Serial Peripheral Interface 
SDA   Serial Data 

TCP/IP  Transfer Control Protocol / Internet Protocol 
TCY   Times the processor Clock period 

UART   Universal Asynchronous Receiver-Transmitter 
USB   Universal Serial Bus 

USART  Universal Synchronous/Asynchronous Receiver Transmitter 

WDT   Watch Dog Timer 

WP   Wire Protect 

 


