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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 Obsolete

Core Processor PIC

Core Size 8-Bit

Speed 4MHz

Connectivity -

Peripherals POR, WDT

Number of I/O 5

Program Memory Size 768B (512 x 12)

Program Memory Type OTP

EEPROM Size -

RAM Size 25 x 8

Voltage - Supply (Vcc/Vdd) 2.5V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 8-VDFN Exposed Pad

Supplier Device Package 8-DFN (3x3)
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TABLE 3-1:  PIC12C5XX PINOUT DESCRIPTION

Name
DIP 

Pin #
SOIC 
Pin #

I/O/P 
Type

Buffer
 Type

Description

GP0 7 7 I/O TTL/ST Bi-directional I/O port/ serial programming data. Can 
be software programmed for internal weak pull-up and 
wake-up from SLEEP on pin change. This buffer is a 
Schmitt Trigger input when used in serial programming 
mode.

GP1 6 6 I/O TTL/ST Bi-directional I/O port/ serial programming clock. Can 
be software programmed for internal weak pull-up and 
wake-up from SLEEP on pin change. This buffer is a 
Schmitt Trigger input when used in serial programming 
mode.

GP2/T0CKI 5 5 I/O ST Bi-directional I/O port. Can be configured as T0CKI.

GP3/MCLR/VPP 4 4 I TTL/ST Input port/master clear (reset) input/programming volt-
age input. When configured as MCLR, this pin is an 
active low reset to the device. Voltage on MCLR/VPP 
must not exceed VDD during normal device operation 
or the device will enter programming mode. Can be 
software programmed for internal weak pull-up and 
wake-up from SLEEP on pin change. Weak pull-up 
always on if configured as MCLR.  ST when in MCLR 
mode.

GP4/OSC2 3 3 I/O TTL Bi-directional I/O port/oscillator crystal output. Con-
nections to crystal or resonator in crystal oscillator 

.
mode (XT and LP modes only, GPIO in other modes)

GP5/OSC1/CLKIN 2 2 I/O TTL/ST Bidirectional IO port/oscillator crystal input/external 
clock source input (GPIO in Internal RC mode only, 
OSC1 in all other oscillator modes). TTL input when 
GPIO, ST input in external RC oscillator mode.

VDD 1 1 P � Positive supply for logic and I/O pins
VSS 8 8 P � Ground reference for logic and I/O pins

Legend: I = input, O = output, I/O = input/output, P = power, � = not used, TTL = TTL input,
ST = Schmitt Trigger input
 1999 Microchip Technology Inc. DS40139E-page 11
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Indirect Data Addressing; INDF and 
FSR Registers

e INDF register is not a physical register.
dressing INDF actually addresses the register
ose address is contained in the FSR register (FSR

a pointer). This is indirect addressing.

AMPLE 4-1: INDIRECT ADDRESSING
egister file 07 contains the value 10h
egister file 08 contains the value 0Ah
oad the value 07 into the FSR register
 read of the INDF register will return the value 

of 10h
ncrement the value of the FSR register by one 
(FSR = 08)

 read of the INDR register now will return the 
value of 0Ah.

ading INDF itself indirectly (FSR = 0) will produce
h. Writing to the INDF register indirectly results in a
-operation (although STATUS bits may be affected).

simple program to clear RAM locations 10h-1Fh
ing indirect addressing is shown in Example 4-2.

GURE 4-9: DIRECT/INDIRECT ADDRESSING

location selectbank select

Direct Addressing

Data 
Memory(1)

0Fh
10h

00

00h

(opcode) 0456
(FSR)
40139E-page 20
AMPLE 4-2: HOW TO CLEAR RAM 
USING INDIRECT 
ADDRESSING 

movlw 0x10 ;initialize pointer
movwf FSR ; to RAM

XT clrf INDF ;clear INDF register
incf FSR,F ;inc pointer
btfsc FSR,4 ;all done?
goto NEXT ;NO, clear next

NTINUE
: ;YES, continue

e FSR is a 5-bit wide register. It is used in
njunction with the INDF register to indirectly address
 data memory area.

e FSR<4:0> bits are used to select data memory
dresses 00h to 1Fh.

12C508/PIC12C508A/PIC12CE518:  Does not
e banking. FSR<7:5> are unimplemented and read
’1’s.

12C509/PIC12C509A/PIC12CR509A/
12CE519:  Uses FSR<5>. Selects between bank 0

d bank 1. FSR<7:6> is unimplemented, read as ’1� .

bank location select

Indirect Addressing

0456 (FSR)

dresses
p back to
resses
ank 0.
Note 1: For register map detail see Section 4.2.

Note 2: PIC12C509, PIC12C509A, PIC12CR509A, PIC12CE519.

Bank 0 Bank 1(2)

1Fh 3Fh
 1999 Microchip Technology Inc.
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TABLE 8-3: RESET CONDITIONS FOR REGISTERS

TABLE 8-4: RESET CONDITION FOR SPECIAL REGISTERS

Register Address Power-on Reset
MCLR Reset 
 1999 Microchip Technology Inc. DS40139E-page 39
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FIGURE 8-8: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT    

FIGURE 8-9: TIME-OUT SEQUENCE ON POWER-UP (MCLR PULLED LOW) 

FIGURE 8-10: TIME-OUT SEQUENCE ON POWE  
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MOVWF Move W to f

Syntax: [ label ]    MOVWF     f

Operands: 0 ≤ f ≤ 31

Operation: (W) → (f)

Status Affected: None

Encoding: 0000 001f ffff

Description: Move data from the W register to regis-
ter 'f'.

Words: 1

Cycles: 1

Example: MOVWF TEMP_REG

Before Instruction
TEMP_REG = 0xFF
W = 0x4F

After Instruction
TEMP_REG = 0x4F
W = 0x4F

NOP No Operation

Syntax: [ label ]    NOP

Operands: None

Operation: No operation

Status Affected: None

Encoding: 0000 0000 0000

Description: No operation.

Words: 1

Cycles: 1

Example: NOP
VF Move f

ntax: [ label ]    MOVF   f,d

erands: 0 ≤ f ≤ 31
d ∈ [0,1]

eration: (f) → (dest)

tus Affected: Z

coding: 0010 00df ffff

scription: The contents of register ’f’ is moved to 
destination ’d’. If ’d’ is 0, destination is 
the W register. If ’d’ is 1, the destination 
is file register ’f’. ’d’ is 1 is useful to test 
a file register since status flag Z is 
affected.

rds: 1

cles: 1

ample: MOVF FSR, 0

After Instruction
W = value in FSR register

VLW Move Literal to W

ntax: [ label ]    MOVLW   k

erands: 0 ≤ k ≤ 255

eration: k → (W)

tus Affected: None

coding: 1100 kkkk kkkk

scription: The eight bit literal ’k’ is loaded into the 
W register.  The don’t cares will assem-
ble as 0s.

rds: 1

cles: 1

ample: MOVLW 0x5A

After Instruction
W = 0x5A
 1999 Microchip Technology Inc.
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