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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 16-Bit

Speed 32MHz

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

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

Number of I/O 12

Program Memory Size 4KB (1.375K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512 x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters -

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 14-TSSOP (0.173", 4.40mm Width)

Supplier Device Package 14-TSSOP
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7.4.2 DETECTING BOR

When BOR is enabled, the BOR bit (RCON<1>) is
always reset to ‘1’ on any BOR or POR event. This
makes it difficult to determine if a BOR event has
occurred just by reading the state of BOR alone. A
more reliable method is to simultaneously check the
state of both POR and BOR. This assumes that the
POR and BOR bits are reset to ‘0’ in the software,
immediately after any POR event. If the BOR bit is ‘1’
while POR is ‘0’, it can be reliably assumed that a BOR
event has occurred.

7.4.3 DISABLING BOR IN SLEEP MODE

When BOREN<1:0> = 10, BOR remains under
hardware control and operates as previousl
described. However, whenever the device enters Sleep
mode, BOR is automatically disabled. When the devic
returns to any other operating mode, BOR is
automatically re-enabled.

This mode allows for applications to recover fro
brown-out situations, while actively executing cod
when the device requires BOR protection the most. A
the same time, it saves additional power in Sleep mod
by eliminating the small incremental BOR current.Note: Even when the device exits from Deep Sleep

mode, both the POR and BOR are set.
DS30001037C-page 64 �⁄  2011-2013 Microchip Technology Inc.
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13.0 TIMER2 MODULE

The Timer2 module incorporates the following features:

• 8-bit Timer and Period registers (TMR2 and PR2, 
respectively)

• Readable and writable (both registers)

• Software programmable prescaler (1:1, 1:4 and 
1:16)

• Software programmable postscaler (1:1 through 
1:16)

• Interrupt on TMR2 to PR2 match

• Optional Timer3 gate on TMR2 to PR2 match

• Optional use as the shift clock for the MSSP 
modules 

This module is controlled through the T2CON re
(Register 13-1), which enables or disables the t
and configures the prescaler and postscaler. T
can be shut off by clearing control bit, TMR
(T2CON<2>), to minimize power consumption.

The prescaler and postscaler counters are cle
when any of the following occurs: 

• A write to the TMR2 register

• A write to the T2CON register

• Any device Reset (POR, BOR, MCLR or 
WDT Reset)

TMR2 is not cleared when T2CON is written.

A simplified block diagram of the module is sho
Figure 13-1. 

FIGURE 13-1: TIMER2 BLOCK DIAGRAM        

Note: This data sheet summarizes the features
of this group of PIC24F devices. It is not
intended to be a comprehensive
reference source. For more information
on Timers, refer to the “dsPIC33/PIC24
Family Reference Manual”, “Timers”
(DS39704).

Comparator

TMR2 Output

Postscaler

PR2

2

FOSC/2

1:1 to 1:164
T2OUTPS<3:0>

T2CKPS<1:0>

Set T2IF

Internal Data Bus
8

Reset
TMR2/PR2

88

(to PWM or MSSPx)

Match

Prescaler

1:1, 1:4, 1:16
TMR2
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GISTER 16-5: PSTR1CON: ECCP1 PULSE STEERING CONTROL REGISTER(1)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

t 15 bit 8

R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1

CMPL1 CMPL0 — STRSYNC STRD STRC STRB STRA

t 7 bit 0

gend:

 = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

 = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

t 15-8 Unimplemented: Read as ‘0’

t 7-6 CMPL<1:0>: Complementary Mode Output Assignment Steering bits

00 = Complementary output assignment is disabled; the STR<D:A> bits are used to determine
Steering mode

01 = P1A and P1B are selected as the complementary output pair
10 = P1A and P1C are selected as the complementary output pair
11 = P1A and P1D are selected as the complementary output pair

t 5 Unimplemented: Read as ‘0’

t 4 STRSYNC: Steering Sync bit

1 = Output steering update occurs on the next PWM period
0 = Output steering update occurs at the beginning of the instruction cycle boundary

t 3 STRD: Steering Enable D bit

1 = P1D pin has the PWM waveform with polarity control from CCP1M<1:0>
0 = P1D pin is assigned to port pin

t 2 STRC: Steering Enable C bit

1 = P1C pin has the PWM waveform with polarity control from CCP1M<1:0>
0 = P1C pin is assigned to port pin

t 1 STRB: Steering Enable B bit

1 = P1B pin has the PWM waveform with polarity control from CCP1M<1:0>
0 = P1B pin is assigned to port pin

t 0 STRA: Steering Enable A bit

1 = P1A pin has the PWM waveform with polarity control from CCP1M<1:0>
0 = P1A pin is assigned to port pin

ote 1: This register is only implemented on PIC24FXXKL40X/30X devices. In addition, PWM Steering mode is 
available only when CCP1M<3:2> =11 and PM<1:0> =00.
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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APPENDIX A: REVISION HISTORY

Revision A (September 2011)

Original data sheet for the PIC24F16KL402 family of
devices.

Revision B (November 2011)

Updates DC Specifications in Tables 26-6 through 26-9
(all Typical and Maximum values).

Updates AC Specifications in Tables 26-7 through
26-30 (SPI Timing Requirements) with the addition of
the FSCK specification.

Other minor typographic corrections throughout.

Revision C (October 2013)

Adds +125°C Extended Temperature information.

Updates several packaging drawings in Section 27.0
“Packaging Information”. Other minor typographic
corrections throughout.

APPENDIX B: MIGRATING FROM 
PIC18/PIC24 TO 
PIC24F16KL402

The PIC24F16KL402 family combines traditiona
PIC18 peripherals with a faster PIC24 core to provide
a low-cost, high-performance microcontroller wi
low-power consumption.

Code written for PIC18 devices can be migrated to th
PIC24F16KL402 by using a C compiler that generates
PIC24 machine level instructions. Assembly languag
code will need to be rewritten using PIC24 instruction
The PIC24 instruction set shares similarities to th
PIC18 instruction set, which should ease porting o
assembly code. Application code will require change
to support certain PIC24 peripherals.

Code written for PIC24 devices can be migrated to th
PIC24F16KL402 without many code changes. Certain
peripherals, however, will require application change
to support modules that were traditionally availab
only on PIC18 devices.

Refer to Table B-1 for a list of peripheral modules on
the PIC24F16KL402 and where they originated from.

TABLE B-1: TABLE B-1: PIC24F16KL402 
PERIPHERAL MODULE 
ORIGINATING 
ARCHITECTURE

Peripheral Module PIC18 PIC24

ECCP/CCP X —

MSSP (I2C™/SPI) X —

Timer2/4 (8-bit) X —

Timer3 (16-bit) X —

Timer1 (16-bit) — X

10-Bit A/D Converter — X

Comparator — X

Comparator Voltage 
Reference

— X

UART — X

HLVD — X
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