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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 48MHz

Connectivity I²C, LINbus, SPI, UART/USART, USB

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 22

Program Memory Size 128KB (64K x 16)

Program Memory Type FLASH

EEPROM Size -

RAM Size 3.8K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 2.75V

Data Converters A/D 10x10b/12b

Oscillator Type Internal

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

Mounting Type Surface Mount

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

Supplier Device Package 28-SOIC
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S1 8 5 P � Ground reference for logic and I/O pins.
S2 19 16 � �
D 20 17 P � Positive supply for peripheral digital logic and I/O 

pins.
DCORE/VCAP

VDDCORE

VCAP

6 3 �

P

P

�

�

�

Core logic power or external filter capacitor 
connection.

Positive supply for microcontroller core logic 
(regulator disabled).
External filter capacitor connection (regulator 
enabled).

SB 14 11 P � USB voltage input pin.

BLE 1-3: PIC18F2XJ53 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name

Pin Number

Pin
Type

Buffer
Type Description28-SPDIP/

SSOP/
SOIC

28-QFN

gend: TTL = TTL compatible input CMOS = CMOS compatible input or output 
ST = Schmitt Trigger input with CMOS levels Analog = Analog input 
I = Input O = Output 
P = Power OD = Open-Drain (no P diode to VDD)
DIG = Digital output I2C         = Open-Drain, I2C specific

te 1: RA7 and RA6 will be disabled if OSC1 and OSC2 are used for the clock function.
2: 5.5V tolerant.
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PIC18F47J53
FIGURE 4-7: TRANSITION TIMING FOR ENTRY TO IDLE MODE 

FIGURE 4-8: TRANSITION TIMING FOR WAKE FROM IDLE TO RUN MODE 
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t 
IPR1 PIC18F2XJ53 PIC18F4XJ53 1111 1111 1111 1111 uuuu uuuu
PIR1 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu (3)

PIE1 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
RCSTA2 PIC18F2XJ53 PIC18F4XJ53 0000 000x 0000 000x uuuu uuuu
OSCTUNE PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
T1GCON PIC18F2XJ53 PIC18F4XJ53 0000 0x00 0000 0x00 uuuu uuuu
T3GCON PIC18F2XJ53 PIC18F4XJ53 0000 0x00 uuuu uxuu uuuu uxuu
TRISE(5) PIC18F2XJ53 PIC18F4XJ53 00-- -111 uu-- -111 uu-- -uuu
TRISD(5) PIC18F2XJ53 PIC18F4XJ53 1111 1111 1111 1111 uuuu uuuu
TRISC PIC18F2XJ53 PIC18F4XJ53 11-- -111 11-- -111 uu-- -uuu
TRISB PIC18F2XJ53 PIC18F4XJ53 1111 1111 1111 1111 uuuu uuuu
TRISA PIC18F2XJ53 PIC18F4XJ53 111- 1111 111- 1111 uuu- uuuu
LATE(5) PIC18F2XJ53 PIC18F4XJ53 ---- -xxx ---- -uuu ---- -uuu
LATD(5) PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu
LATC PIC18F2XJ53 PIC18F4XJ53 xx-- -xxx uu-- -uuu uu-- -uuu
LATB PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu
LATA PIC18F2XJ53 PIC18F4XJ53 xxx- xxxx uuu- uuuu uuu- uuuu
DMACON1 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
OSCCON2 PIC18F2XJ53 PIC18F4XJ53 -0-1 01-- — —
DMACON2 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
HLVDCON PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
PORTE(5) PIC18F2XJ53 PIC18F4XJ53 ---- -xxx ---- -uuu ---- -uuu
PORTD(5) PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu
PORTC PIC18F2XJ53 PIC18F4XJ53 xxxx -xxx uuuu -uuu uuuu -uuu
PORTB PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu
PORTA PIC18F2XJ53 PIC18F4XJ53 xxx- xxxx uuu- uuuu uuu- uuuu
SPBRGH1 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
BAUDCON1 PIC18F2XJ53 PIC18F4XJ53 0100 0-00 0100 0-00 uuuu u-uu
SPBRGH2 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu
BAUDCON2 PIC18F2XJ53 PIC18F4XJ53 0100 0-00 0100 0-00 uuuu u-uu

TABLE 5-2: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices

Power-on Reset,
Brown-out Reset,
Wake From Deep 

Sleep

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets
CM Resets

Wake-up via WDT
or Interrupt

Legend: u = unchanged, x = unknown, -  = unimplemented bit, read as �0�, q  = value depends on condition.
Note 1: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are

updated with the current value of the PC. The STKPTR is modified to point to the next location in the 
hardware stack.

2: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the interrup
vector (0008h or 0018h).

3: One or more bits in the INTCONx or PIRx registers will be affected (to cause wake-up).
4: See Table 5-1 for Reset value for specific condition.
5: Not implemented for PIC18F2XJ53 devices.
6: Not implemented for �LF� devices.
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The WUE bit is automatically cleared once a
low-to-high transition is observed on the RXx line
following the wake-up event. At this point, the EUSART
module is in Idle mode and returns to normal operation.
This signals to the user that the Sync Break event is
over.

21.2.4.1 Special Considerations Using 
Auto-Wake-up

Since auto-wake-up functions by sensing rising edge
transitions on RXx/DTx, information with any state
changes before the Stop bit may signal a false
End-Of-Character (EOC) and cause data or framing
errors. To work properly, therefore, the initial character
in the transmission must be all ‘0’s. This can be 00h
(8 bytes) for standard RS-232 devices or 000h
(12 bits) for LIN/J2602 bus.

Oscillator start-up time must also be considered,
especially in applications using oscillators with
longer start-up intervals (i.e., HS or HSPLL mode).
The Sync Break (or Wake-up Signal) character must
be of sufficient length and be followed by a sufficient
interval to allow enough time for the selected
oscillator to start and provide proper initialization of
the EUSART.

21.2.4.2 Special Considerations Using the 
WUE Bit

The timing of WUE and RCxIF events may cause som
confusion when it comes to determining the validity 
received data. As noted, setting the WUE bit places th
EUSART in an Idle mode. The wake-up event causes
receive interrupt by setting the RCxIF bit. The WUE b
is cleared after this when a rising edge is seen o
RXx/DTx. The interrupt condition is then cleared b
reading the RCREGx register. Ordinarily, the data 
RCREGx will be dummy data and should be discarded

The fact that the WUE bit has been cleared (or is s
set) and the RCxIF flag is set should not be used as a
indicator of the integrity of the data in RCREGx. Use
should consider implementing a parallel method 
firmware to verify received data integrity.

To assure that no actual data is lost, check the RCID
bit to verify that a receive operation is not in process.
a receive operation is not occurring, the WUE bit ma
then be set just prior to entering Sleep mode.

FIGURE 21-8: AUTO-WAKE-UP BIT (WUE) TIMINGS DURING NORMAL OPERATION 

FIGURE 21-9: AUTO-WAKE-UP BIT (WUE) TIMINGS DURING SLEEP 
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OSC1

WUE bit(1)

RXx/DTx Line

RCxIF

Note 1: The EUSART remains in Idle while the WUE bit is set.

Bit set by user

Cleared due to user read of RCREGx

Auto-Cleared

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

OSC1

WUE bit(2)

RXx/DTx Line

RCxIF
Cleared due to user read of RCREGx

SLEEP Command Executed

Note 1: If the wake-up event requires long oscillator warm-up time, the auto-clear of the WUE bit can occur before the
oscillator is ready. This sequence should not depend on the presence of Q clocks.

2: The EUSART remains in Idle while the WUE bit is set.

Sleep Ends

Note 1

Auto-ClearedBit set by user
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