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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 40MHz

Connectivity I²C, SPI, UART/USART

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

Number of I/O 32

Program Memory Size 16KB (8K x 16)

Program Memory Type FLASH

EEPROM Size -

RAM Size 1K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 13x10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 44-VQFN Exposed Pad

Supplier Device Package 44-QFN (8x8)
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URE 16-24: STOP CONDITION RECEIVE OR TRANSMIT MODE       

.4.14 SLEEP OPERATION
ile in Sleep mode, the I2C module can receive

dresses or data and when an address match or
mplete byte transfer occurs, wake the processor
m Sleep (if the MSSP interrupt is enabled).

.4.15 EFFECTS OF A RESET
eset disables the MSSP module and terminates the

rrent transfer.

.4.16 MULTI-MASTER MODE
Multi-Master mode, the interrupt generation on the
tection of the Start and Stop conditions allows the
termination of when the bus is free. The Stop (P) and
rt (S) bits are cleared from a Reset or when the
SP module is disabled. Control of the I2C bus may

 taken when the P bit (SSPxSTAT<4>) is set, or the
s is Idle, with both the S and P bits clear. When the
s is busy, enabling the MSSP interrupt will generate
 interrupt when the Stop condition occurs.

multi-master operation, the SDAx line must be
nitored for arbitration to see if the signal level is the

pected output level. This check is performed in
rdware with the result placed in the BCLxIF bit.

e states where arbitration can be lost are:

ddress Transfer 
ata Transfer
 Start Condition 
 Repeated Start Condition
n Acknowledge Condition

16.4.17 MULTI-MASTER COMMUNICATION, 
BUS COLLISION AND BUS 
ARBITRATION

Multi-Master mode support is achieved by bus arbitra-
tion. When the master outputs address/data bits onto
the SDAx pin, arbitration takes place when the master
outputs a ‘1’ on SDAx, by letting SDAx float high, and
another master asserts a ‘0’. When the SCLx pin floats
high, data should be stable. If the expected data on
SDAx is a ‘1’ and the data sampled on the SDAx
pin = 0, then a bus collision has taken place. The
master will set the Bus Collision Interrupt Flag, BCLxIF
and reset the I2C port to its Idle state (Figure 16-25).

If a transmit was in progress when the bus collision
occurred, the transmission is halted, the BF flag is
cleared, the SDAx and SCLx lines are deasserted and
the SSPxBUF can be written to. When the user services
the bus collision Interrupt Service Routine, and if the I2C
bus is free, the user can resume communication by
asserting a Start condition. 

If a Start, Repeated Start, Stop or Acknowledge condition
was in progress when the bus collision occurred, the
condition is aborted, the SDAx and SCLx lines are deas-
serted and the respective control bits in the SSPxCON2
register are cleared. When the user services the bus
collision Interrupt Service Routine, and if the I2C bus is
free, the user can resume communication by asserting a
Start condition.

The master will continue to monitor the SDAx and SCLx
pins. If a Stop condition occurs, the SSPxIF bit will be set.

A write to the SSPxBUF will start the transmission of
data at the first data bit regardless of where the
transmitter left off when the bus collision occurred.

In Multi-Master mode, the interrupt generation on the
detection of Start and Stop conditions allows the determi-
nation of when the bus is free. Control of the I2C bus can
be taken when the P bit is set in the SSPxSTAT register,
or the bus is Idle and the S and P bits are cleared.

SCLx

SDAx

SDAx asserted low before rising edge of clock

Write to SSPxCON2,
set PEN

Falling edge of

SCLx = 1 for TBRG, followed by SDAx = 1 for TBRG

9th clock

SCLx brought high after TBRG

Note: TBRG = one Baud Rate Generator period.

TBRG TBRG

after SDAx sampled high. P bit (SSPxSTAT<4>) is set. 

TBRG

to set up Stop condition

ACK

P
TBRG

PEN bit (SSPxCON2<2>) is cleared by
   hardware and the SSPxIF bit is set
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URE 24-9: CAPTURE/COMPARE/PWM TIMINGS (INCLUDING ECCP MODULE)      

BLE 24-12: CAPTURE/COMPARE/PWM REQUIREMENTS (INCLUDING ECCP MODULE)     

BLE 24-13: PARALLEL SLAVE PORT REQUIREMENTS    

aram 
No. Symbol Characteristic Min Max Units Conditions

TCCL CCPx Input Low 
Time

No prescaler 0.5 TCY + 20 — ns
With prescaler 10 — ns

TCCH CCPx Input 
High Time

No prescaler 0.5 TCY + 20 — ns
With prescaler 10 — ns

TCCP CCPx Input Period 3 TCY + 40
N

— ns N = prescale 
value (1, 4 or 16)

TCCR CCPx Output Fall Time — 25 ns
TCCF CCPx Output Fall Time — 25 ns

aram.
No. Symbol Characteristic Min Max Units Conditions

TdtV2wrH Data In Valid before WR ↑ or CS ↑ (setup time) 20 — ns

TwrH2dtI WR ↑ or CS ↑ to Data–In Invalid (hold time) 20 — ns

TrdL2dtV RD ↓ and CS ↓ to Data–Out Valid — 80 ns

TrdH2dtI RD ↑ or CS ↓ to Data–Out Invalid 10 30 ns
TibfINH Inhibit of the IBF Flag bit being Cleared from 

WR ↑ or CS ↑
— 3 TCY

Note: Refer to Figure 24-3 for load conditions.

CCPx
(Capture Mode)

50 51

52

CCPx

53 54
(Compare or PWM Mode)
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