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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 CANbus, I²C, SPI, UART/USART

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

Number of I/O 52

Program Memory Size 48KB (24K x 16)

Program Memory Type FLASH

EEPROM Size 1K x 8

RAM Size 3.25K x 8

Voltage - Supply (Vcc/Vdd) 4.25V ~ 5.5V

Data Converters A/D 12x10b

Oscillator Type External

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

Mounting Type Surface Mount

Package / Case 68-LCC (J-Lead)

Supplier Device Package 68-PLCC (24.23x24.23)
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FIGURE 2-3: 80-PIN TQFP PACKAGE DIAGRAM FOR PIC18F8X8X   
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In addition to the code memory space, there are three
blocks in the configuration and ID space that are acces-
sible to the user through table reads and table writes.
Their locations in the memory map are shown in
Figure 2-5.

Users may store identification information (ID) in eight
ID registers. These ID registers are mapped in
addresses 200000h through 200007h. The ID locations
read out normally even after code protection is applied. 

Locations, 300000h through 30000Dh, are reserved for
the Configuration bits. These bits select various device
options and are described in Section 5.0 “Configura-
tion Word”. These Configuration bits read out
normally even after code protection.

Locations, 3FFFFEh and 3FFFFFh, are reserved for
the device ID bits. These bits may be used by the
programmer to identify what device type is being

programmed and are described in Section 5.0
“Configuration Word”. These device ID bits read out
normally even after code protection.

2.3.1 MEMORY ADDRESS POINTER

Memory in the address space, 000000h to 3FFFFFh, is
addressed via the Table Pointer which is comprised of
three pointer registers: 

• TBLPTRU, at RAM address 0FF8h

• TBLPTRH, at RAM address 0FF7h

• TBLPTRL, at RAM address 0FF6h

The 4-bit command, ‘0000’ (core Instruction), is used
to load the Table Pointer prior to using many read or
write operations.

FIGURE 2-5: CONFIGURATION AND ID LOCATIONS FOR PIC18FXX80/XX85 DEVICES

TBLPTRU TBLPTRH TBLPTRL

Addr[21:16] Addr[15:8] Addr[7:0]

ID Location 1 200000h

ID Location 2 200001h

ID Location 3 200002h

ID Location 4 200003h

ID Location 5 200004h

ID Location 6 200005h

ID Location 7 200006h

ID Location 8 200007h

CONFIG1L 300000h

CONFIG1H 300001h

CONFIG2L 300002h

CONFIG2H 300003h

CONFIG3L 300004h

CONFIG3H 300005h

CONFIG4L 300006h

CONFIG4H 300007h

CONFIG5L 300008h

CONFIG5H 300009h

CONFIG6L 30000Ah

CONFIG6H 30000Bh

CONFIG7L 30000Ch

CONFIG7H 30000Dh

Device ID1 3FFFFEh

Device ID2 3FFFFFh

Note: Sizes of memory areas are not shown to scale.

000000h

1FFFFFh

3FFFFFh

00FFFFh
Code Memory

Unimplemented
Read as ‘0’

Configuration
and ID
Space

2FFFFFh

     or
00BFFFh
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FIGURE 3-3: MULTI-PANEL SINGLE ROW ERASE CODE MEMORY FLOW 

3.2 Code Memory Programming

Programming code memory is accomplished by first
loading data into the appropriate write buffers and then
initiating a programming sequence. Each panel in the
code memory space (see Figure 2-4) has an 8-byte
deep write buffer that must be loaded prior to initiating
a write sequence. The actual memory write sequence
takes the contents of these buffers and programs the
associated EEPROM code memory.

Typically, all of the program buffers are written in paral-
lel (Multi-Panel Write mode). For example, in the case
of a 64-Kbyte device (8 panels with an 8-byte buffer per
panel), 64 bytes will be simultaneously programmed
during each programming sequence. In this case, the
offset of the write within each panel is the same (see
Figure 3-4). Multi-Panel Write mode is enabled by
appropriately configuring the Programming Control
register located at 3C0006h.

The programming duration is externally timed and is
controlled by PGC. After a “Start Programming” com-
mand is issued (4-bit command, ‘1111 ’), a NOP is
issued, where the 4th PGC is held high for the duration
of the programming time, P9. 

After PGC is brought low, the programming sequence
is terminated. PGC must be held low for the time spec-
ified by parameter P10 to allow high-voltage discharge
of the memory array.

The code sequence to program a PIC18FXX80/XX85
device is shown in Table 3-4. The flowchart shown in
Figure 3-5 depicts the logic necessary to completely
write a PIC18FXX80/XX85 device. The timing diagram
that details the “Start Programming” command and
parameters P9 and P10 is shown in Figure 3-6.

Done

Start

Delay P9 + P10
Time for Erase

to Occur

All
Panels
Done?

No

Yes

Addr = 0

Configure
Device for

Multi-Panel Erase

Addr = Addr + 64

Start Erase Sequence
and Hold PGC High

until Done 

Note: The TBLPTR register must contain the
same offset value when initiating the pro-
gramming sequence as it did when the
write buffers were loaded. 
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3.5 Boot Block Programming

The Boot Block segment is programmed in exactly the
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None SUM(0000:07FFh) + SUM(0800:3FFFh) + SUM(4000:7FFFh) + 
SUM(8000:0BFFFh) + SUM(0C000:0FFFFh) + (CFGW1L & 00h) + 
(CFGW1H & 2Fh) + (CFGW2L & 0Fh ) + (CFGW2H & 1Fh) + 
(CFGW3L & 00h) + (CFGW3H & 80h) + (CFGW4L & 85h) + 
(CFGW4H & 00h) + (CFGW5L & 0Fh) + (CFGW5H & 0C0h) + 
(CFGW6L & 0Fh) + (CFGW6H & 0E0h) + (CFGW7L & 0Fh) + 
(CFGW7H & 40h)

 036Fh  02C5h 

Boot Block SUM(0800:3FFFh) + SUM(4000:7FFFh) + SUM(8000:0BFFFh) + 
SUM(0C000:0FFFFh) + (CFGW1L & 00h) + (CFGW1H & 2Fh) + 
(CFGW2L & 0Fh) + (CFGW2H & 1Fh) + (CFGW3L & 00h) + 
(CFGW3H & 80h) + (CFGW4L & 85h) + (CFGW4H & 00h) + 
(CFGW5L & 0Fh) + (CFGW5H & 80h) + (CFGW6L & 0Fh) + 
(CFGW6H & 0E0h) + (CFGW7L & 0Fh) + (CFGW7H & 40h) + 
SUM(IDs)

 0FB47h  0FAEDh 

Boot/
Block1/
Block2

SUM(8000:0BFFFh) + SUM(0C000:0FFFFh) + (CFGW1L & 00h) + 
(CFGW1H & 2Fh) + (CFGW2L & 0Fh) + (CFGW2H & 1Fh) + 
(CFGW3L & 00h) + (CFGW3H & 80h) + (CFGW4L & 85h) + 
(CFGW4H & 00h) + (CFGW5L & 0Ch) + (CFGW5H & 80h) + 
(CFGW6L & 0Fh) + (CFGW6H & 0E0h) + (CFGW7L & 0Fh) + 
(CFGW7H & 40h) + SUM(IDs)

 8344h  82EAh

All (CFGW1L & 00h) + (CFGW1H & 2Fh) + (CFGW2L & 0Fh) + 
(CFGW2H & 1Fh) + (CFGW3L & 00h) + (CFGW3H & 80h) + 
(CFGW4L & 85h) + (CFGW4H & 00h) + (CFGW5L & 00h) + 
(CFGW5H & 00h) + (CFGW6L & 0Fh) + (CFGW6H & 0E0h) + 
(CFGW7L & 0Fh) + (CFGW7H & 40h) + SUM(IDs)

 02B8h  02B3h

TABLE 5-4: CHECKSUM COMPUTATION (CONTINUED)

Device Code-Protect Checksum
Blank
Value

0AAh at 0
and Max
Address

Legend: Item Description
CFGW = Configuration Word 
SUM[a:b] = Sum of locations, a to b inclusive 
SUM_ID = Byte-wise sum of lower four bits of all customer ID locations 
+ = Addition 
& = Bit-wise AND 








