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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
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Flash Memory

The products in Z8 Encore! XP F0823 Series features either 8 KB (8192), 4 KB (4096
2 KB (2048) or 1 KB (1024) of nonvolatile Flash memory with read/write/erase capability
Flash Memory can be programmed and erased in-circuit by either user code or through the
On-Chip Debugger. 

The Flash Memory array is arranged in pages with 512 bytes per page. The 512-byte
is the minimum Flash block size that can be erased. Each page is divided into 8 rows of 6
bytes.

For program/data protection, the Flash memory is also divided into sectors. In the Z8 
Encore! XP F0823 Series, these sectors are either 1024 bytes (in the 8 KB devices) or 512
bytes in size (all other memory sizes); each sector maps to a page. Page and sector
are not generally equal.

The first two bytes of the Flash program memory are used as Flash Option bits. For mor
information about their operation, see the Flash Option Bits chapter on page 146.

Table 79 describes the Flash memory configuration for each device in the Z8 Encore
F0823 Series. Figure 20 displays the Flash memory arrangement.

Table 79. Z8 Encore! XP F0823 Series  Flash Memory Configurations

Part Number
Flash Size
KB (Bytes) Flash Pages

Program 
Memory

Addresses
Flash Sector
Size (bytes)

Z8F08x3 8 (8192) 16 0000H�1FFFH 1024

Z8F04x3 4 (4096) 8 0000H�0FFFH 512

Z8F02x3 2 (2048) 4 0000H�07FFH 512

Z8F01x3 1 (1024) 2 0000H�03FFH 512
PS024315-1011 P R E L I M I N A R Y Flash Memory
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bits can only be set to 1. Thus, sectors can be protected, but not unprotected, via register
write operations. Writing a value other than 5EH to the Flash Control Register deselects 
the Flash Sector Protect Register and reenables access to the Page Select Register.

Observe the following procedure to setup the Flash Sector Protect Register from user 
code:

1. Write 00H to the Flash Control Register to reset the Flash Controller.

2. Write 5EH to the Flash Control Register to select the Flash Sector Protect Regist

3. Read and/or write the Flash Sector Protect Register which is now at Register Fil
address FF9H.

4. Write 00H to the Flash Control Register to return the Flash Controller to its reset s��

The Sector Protect Register is initialized to 0 on reset, putting each sector into an unpro
tected state. When a bit in the Sector Protect Register is written to 1, the corresponding 
sector can no longer be written or erased by the CPU. External Flash programming 
through the OCD or via the Flash Controller Bypass mode are unaffected. After a bit of 
the Sector Protect Register has been set, it cannot be cleared except by powering down th
device.

Byte Programming
The Flash Memory is enabled for byte programming after unlocking the Flash Controller
and successfully enabling either Mass Erase or Page Erase. When the Flash Contro
unlocked and Mass Erase is successfully completed, all Program Memory locations are 
available for byte programming. In contrast, when the Flash Controller is unlocked a
Page Erase is successfully enabled, only the locations of the selected page are available f
byte programming. An erased Flash byte contains all 1�s (FFH). The programming opera-
tion can only be used to change bits from 1 to 0. To change a Flash bit (or multiple b
from 0 to 1 requires execution of either the Page Erase or Mass Erase commands.

Byte Programming is accomplished using the On-Chip Debugger’s Write Memory co
mand or eZ8 CPU execution of the LDC or LDCI instructions. For a description of th
LDC and LDCI  instructions, refer to the eZ8 CPU Core User Manual (UM0128), available 
for download at www.zilog.com. While the Flash Controller programs the Flash memo
the eZ8 CPU idles but the system clock and on-chip peripherals continue to operate. To 
exit programming mode and lock the Flash, write any value to the Flash Control Regist
except the Mass Erase or Page Erase commands.

The byte at each address of the Flash memory cannot be programmed (any bits written 
to 0) more than twice before an erase cycle occurs. Doing so may result in corrupted data 
at the target byte.

Caution:
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Table 81. Flash Control Register (FCTL)

Bit 7 6 5 4 3 2 1 0

Field FCMD

RESET 0 0 0 0 0 0 0 0

R/W W W W W W W W W

Address FF8H

Bit Description 

[7:0]��
FCMD

Flash Command
73H = First unlock command.
8CH = Second unlock command.
95H = Page Erase command (must be third command in sequence to initiate Page Erase).
63H = Mass Erase command (must be third command in sequence to initiate Mass Erase).
5EH = Enable Flash Sector Protect Register Access.
PS024315-1011 P R E L I M I N A R Y Flash Control Register Definitions
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Flash Sector Protect Register
The Flash Sector Protect (FPROT) Register is shared with the Flash Page Select Regist
When the Flash Control Register is written with 5EH, the next write to this address target
the Flash Sector Protect Register. In all other cases, it targets the Flash Page Select Reg
ter.

This register selects one of the 8 available Flash memory sectors to be protected. Th
state of each Sector Protect bit is an unprotected state. After a sector is protected by 
its corresponding register bit, it cannot be unprotected (the register bit cannot be cleared
without powering down the device.

Flash Frequency High and Low Byte Registers
The Flash Frequency High (FFREQH) and Low Byte (FFREQL) registers combine to 
form a 16-bit value, FFREQ, to control timing for Flash program and erase operations. 
The 16-bit binary Flash Frequency value must contain the system clock frequency (in 
kHz) and is calculated using the following equation:

Table 84. Flash Sector Protect Register (FPROT)

Bit 7 6 5 4 3 2 1 0

Field SPROT7 SPROT6 SPROT5 SPROT4 SPROT3 SPROT2 SPROT1 SPROT0

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address FF9H

Bit Description 

[7]��
SPROTn

Sector Protection
Each bit corresponds to a 1024-byte Flash sector on devices in the 8K range, while the 
remaining devices correspond to a 512-byte Flash sector. To determine the appropriate Flash 
memory sector address range and sector number for your Z8F0823 Series product, please 
refer to Table 79 on page 134 and to Figure 20, which follows the table.
� For Z8F08x3 and Z8F04x3 devices, all bits are used.
� For Z8F02x3 devices, the upper 4 bits are unused.
� For Z8F01x3 devices, the upper 6 bits are unused.

Note: n indicates the specific Flash sector (7�0).

FFREQ[15:0] FFREQH[7:0],FFREQL[7:0]� ^ �System Clock Frequency
1000

------------------------------------------------------------------= =
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