
Guillermo Carpintero

Marta Ruiz

Universidad Carlos III de Madrid

Microprocessor based digital Systems

The Analog Converter



Discretization Process

TIME:
Only the value at fixed time instants can be taken
(Sampling)

Analog World, Digital World

AMPLITUDE:
Only a discrete 
number of values 
can be represented
(Quantification)

Figure from “Fundamentals of Sampled Data Systems”

Application Note AN-282

Analog Devices



Voltage Range

AD converter input
Voltage Range

0
VREF-

FS
VREF+

(VREF+ – VREF- ) volt range for 
2N binary combinations

Quantification Voltage VQ = (VREF+ – VREF- ) / 2N = 1 LSB
VQ

AD Conversion, Amplitude

RESOLUTION:

Voltage is represented by a fixed number of bits N, having just 2N different combinations 
available to represent 2N different voltage levels

(Quantification)



AD transfer function with N = 3:

Quantification Error

AD Conversion, Amplitude Error

Figure from “Fundamentals of Sampled Data Systems”

Application Note AN-282

Analog Devices



Error (in LSB)
-0.5         0       +0.5

AD Conversion, Amplitude Error Effect



Sample and Hold:

Acquisition
Time

Conversion
Time

AD Conversion, Time



AD Module,  Block Diagram

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP



Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Control Registers



Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Control Registers



TAD

Acquisition
Time

Conversion
Time

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Control Registers



Start Conversion End Conversion

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Time between samples



TAD

TACQ

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Time between samples



Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

AD Module,  Conversion Steps



Select the input channel

Reads a sample

Configure the ADC module

Start a new conversion

Turn off ADC module

Is there a sample being taken?

Description

ReadADC

SetChanADC

OpenADC

ConvertADC

CloseADC

BusyADC

Funcion

AD Module,  C18 Libraries


