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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 20MHz

Connectivity -

Peripherals POR, WDT

Number of I/O 20

Program Memory Size 3KB (2K x 12)

Program Memory Type FLASH

EEPROM Size -

RAM Size 72 x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 5.5V

Data Converters -

Oscillator Type External

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 28-SOIC (0.295", 7.50mm Width)

Supplier Device Package 28-SOIC
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2.0 ARCHITECTURAL OVERVIEW 
The high performance of the PIC16F5X family can be
attributed to a number of architectural features
commonly found in RISC microprocessors. To begin
with, the PIC16F5X uses a Harvard architecture in
which program and data are accessed on separate
buses. This improves bandwidth over traditional von
Neumann architecture where program and data are
fetched on the same bus. Separating program and data
memory further allows instructions to be sized differ-
ently than the 8-bit wide data word. Instruction opcodes
are 12-bits wide, making it possible to have all single-
word instructions. A 12-bit wide program memory
access bus fetches a 12-bit instruction in a single cycle.
A two-stage pipeline overlaps fetch and execution of
instructions. Consequently, all instructions (33) execute
in a single cycle except for program branches. 

The PIC16F54 addresses 512 x 12 of program
memory, the PIC16F57 and PIC16F59 addresses
2048 x 12 of program memory. All program memory is
internal.

The PIC16F5X can directly or indirectly address its
register files and data memory. All Special Function
Registers (SFR), including the program counter, are
mapped in the data memory. The PIC16F5X has a
highly orthogonal (symmetrical) instruction set that
makes it possible to carry out any operation on any reg-
ister using any Addressing mode. This symmetrical
nature and lack of �special optimal situations� make pro-
gramming with the PIC16F5X simple, yet efficient. In
addition, the learning curve is reduced significantly.

The PIC16F5X device contains an 8-bit ALU and wor
ing register. The ALU is a general purpose arithme
unit. It performs arithmetic and Boolean function
between data in the working register and any regist
file.

The ALU is 8-bits wide and capable of additio
subtraction, shift and logical operations. Unless othe
wise mentioned, arithmetic operations are two
complement in nature. In two-operand instruction
typically one operand is the W (working) register. Th
other operand is either a file register or an immedia
constant. In single operand instructions, the operand
either the W register or a file register.

The W register is an 8-bit working register used for AL
operations. It is not an addressable register.

Depending on the instruction executed, the ALU ma
affect the values of the Carry (C), Digit Carry (DC) an
Zero (Z) bits in the STATUS Register. The C and D
bits operate as a borrow and digit borrow out b
respectively, in subtraction. See the SUBWF and ADD
instructions for examples.

A simplified block diagram is shown in Figure 2-1 wi
the corresponding device pins described in Table 2
(for PIC16F54), Table 2-2 (for PIC16F57) and 
Table 2-3 (for PIC16F59).
�⁄  2007 Microchip Technology Inc. DS41213D-page 7
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FIG
2 Data Memory Organization 

ta memory is composed of registers or bytes of
M. Therefore, data memory for a device is specified

 its register file. The register file is divided into two
ctional groups: Special Function Registers (SFR)

d General Purpose Registers (GPR).

e Special Function Registers include the TMR0
ister, the Program Counter (PC), the STATUS regis-

, the I/O registers (ports) and the File Select Register
R). In addition, Special Purpose Registers are used
control the I/O port configuration and prescaler

tions.

e General Purpose Registers are used for data and
ntrol information under command of the instructions.

r the PIC16F54, the register file is composed of 7
ecial Function Registers and 25 General Purpose
gisters (Figure 3-3).

r the PIC16F57, the register file is composed of 8
ecial Function Registers, 8 General Purpose
gisters and 64 additional General Purpose
gisters that may be addressed using a banking
eme (Figure 3-4).

r the PIC16F59, the register file is composed of 10
ecial Function Registers, 6 General Purpose
gisters and 128 additional General Purpose
gisters that may be addressed using a banking
eme (Figure 3-5).

3.2.1 GENERAL PURPOSE REGISTER 
FILE

The register file is accessed either directly or indirectly
through the File Select Register (FSR). The FSR
register is described in Section 3.7 “Indirect Data
Addressing; INDF and FSR Registers”.

FIGURE 3-3: PIC16F54 REGISTER FILE 
MAP 

URE 3-4: PIC16F57 REGISTER FILE MAP 

File Address

00h

01h

02h

03h

04h

05h

06h

1Fh

INDF(1)

TMR0

PCL

STATUS

FSR

PORTA

PORTB

 
General
Purpose
Registers

Note 1: Not a physical register. See Section 3.7 
“Indirect Data Addressing; INDF and FSR 
Registers”.

07h

File Address

00h

01h

02h

03h

04h

05h

06h

07h

1Fh

INDF(1)

TMR0

PCL

STATUS

FSR

PORTA

PORTB

0Fh
10h

Bank 0 Bank 1 Bank 2 Bank 3

3Fh

30h

20h

2Fh

5Fh

50h

40h

4Fh

7Fh

70h

60h

6Fh

 
General 
Purpose 
Registers

General 
Purpose 
Registers

General 
Purpose 
Registers

General 
Purpose 
Registers

General 
Purpose 
Registers

PORTC

08h

Addresses map back to
addresses in Bank 0.

Note 1: Not a physical register. See Section 3.7 “Indirect Data Addressing; INDF and FSR Registers”.

FSR<6:5> 00 01 10 11
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