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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 eZ8

Core Size 8-Bit

Speed 20MHz

Connectivity -

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

Number of I/O 23

Program Memory Size 4KB (4K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 8x10b

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Surface Mount

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

Supplier Device Package 28-SOIC
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Figure 3. Z8F083A Series in 28-Pin SOIC and SSOP Packages
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During a system Reset or Stop Mode Recovery, the Z8 Encore! F083A Series device is 
held in reset for about 66 cycles of the internal precision oscillator. If the crystal oscillator 
is enabled in the Flash option bits, the reset period is increased to about 5000 IPO cycles. 
When a reset occurs because of a low voltage condition or POR, the reset delay is mea-
sured from the time the supply voltage first exceeds the POR level (discussed later in this 
chapter). If the external pin reset remains asserted at the end of the reset period, the device 
remains in reset until the pin is deasserted.

At the beginning of reset, all GPIO pins are configured as inputs with pull-up resistor dis-
abled, except PD0 which is shared with the reset pin. On Reset, the Port D0 pin is config-
ured as a bidirectional open-drain reset. This pin is internally driven low during port reset, 
after which the user code reconfigures this pin as a general purpose output.

During reset, the eZ8 CPU and on-chip peripherals are idle; however, the on-chip crystal 
oscillator and Watchdog Timer Oscillator continues to run.

On reset, control registers within the Register File that have a defined reset value are 
loaded with their reset values. Other control registers (including the Stack Pointer, Regis-
ter Pointer and Flags) and general purpose RAM are undefined following the reset. The 
eZ8 CPU fetches the reset vector at program memory addresses 0002H and 0003H and 
loads that value into the program counter. Program execution begins at the reset vector 
address.

Because the control registers are reinitialized by a system reset, the system clock after 
reset is always the IPO. User software must reconfigure the oscillator control block, to 
enable and select the correct system clock source. 

Table 9. Reset and Stop Mode Recovery Characteristics and Latency 

Reset Type

Reset Characteristics and Latency

Control Registers
eZ8 
CPU Reset Latency (Delay)

System Reset Reset (as applicable) Reset About 66 internal precision oscillator cycles.

System Reset with 
Crystal Oscillator 
Enabled

Reset (as applicable) Reset About 5000 internal precision oscillator cycles.

Stop Mode Recovery Unaffected, except 
WDT_CTL and 
OSC_CTL registers

Reset About 66 internal precision oscillator cycles.

Stop Mode Recovery 
with crystal oscillator 
enabled

Unaffected, except 
WDT_CTL and 
OSC_CTL registers

Reset About 5000 internal precision oscillator cycles.
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Port A�D Address Registers

The Port A�D Address registers select the GPIO port functionality by accessing the Port 
A�D Control registers. The Port A�D Address and Control registers combine to provide 
access to all GPIO port controls; see Tables 18 and 19.

Table 18. Port A�D GPIO Address Registers (P xADDR)

Bit 7 6 5 4 3 2 1 0

Field PADDR[7:0]

RESET 00H
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address FD0H, FD4H, FD8H, FDCH

Bit Description 

[7:0]��
PADDR

Port Address
The port address selects one of the subregisters accessible through the Port Control Register.

Table 19. Port Contro l Subregis ter Access

PADDR[7:0] Port Control Subregister Accessi ble Using the Port A�D Control Registers

00H No function. Provides some protection against accidental port reconfiguration.

01H Data Direction
02H Alternate function

03H Output control (Open-Drain)

04H High drive enable

05H Stop Mode Recovery source enable.
06H Pull-up enable

07H Alternate function set 1

08H Alternate function set 2
09H�FFH No function
PS026310-1212 P R E L I M I N A R Y GPIO Control Register Definitions
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Port A�D High Drive Enable Subregisters
The Port A�D High Drive Enable Subregister, shown in Table 24, is accessed through th
Port A�D Control Register by writing 04H to the Port A�D Address Register. Setting the
bits in the Port A�D High Drive Enable subregisters to 1 configures the specified port pins
for high-output current drive operation. The Port A�D High Drive Enable Subregister 
affects the pins directly and, as a result, alternate functions are also affected.

Table 24. Port A�D High Drive Enable Subregisters (PxHDE)

Bit 7 6 5 4 3 2 1 0
Field PHDE7 PHDE6 PHDE5 PHDE4 PHDE3 PHDE2 PHDE1 PHDE0

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 If 04H in Port A�D Address Register, access ible through the Port A�D Control Register

Bit Description 
[7:0]��
PHDEx

Port High Drive Enable
0 = The port pin is configured for standard output current drive.
1 = The port pin is configured for high output current drive.

Note: x indicates the specific GPIO port pin number (7�0).
PS026310-1212 P R E L I M I N A R Y GPIO Control Register Definitions
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4. Enable the timer interrupt and set the timer interrupt priority by writing to the relevant 
interrupt registers.

5. If using the timer output function, configure the associated GPIO port pin for the time
output alternate function.

6. Write to the Timer Control Register to enable the timer and initiate counting.��

In COMPARE Mode, the system clock always provides the timer input. The compare time 
is calculated by the following equation:

GATED Mode
In GATED Mode, the timer counts only when the timer input signal is in its active state 
(asserted), as determined by the TPOL bit in the Timer Control Register. When the timer
input signal is asserted, counting begins. A timer interrupt is generated when the timer 
input signal is deasserted or a timer reload occurs. To determine whether the timer input 
signal deassertion generated the interrupt, read the associated GPIO input value and com
pare to the value stored in the TPOL bit.

The timer counts up to the 16-bit reload value stored in the Timer Reload High and Low 
Byte registers. The timer input is the system clock. Upon reaching the reload value, the 
timer generates an interrupt, the count value in the Timer High and Low Byte registers is
reset to 0001H and counting resumes (assuming the timer input signal remains asserted).
Additionally, if the timer output alternate function is enabled, the timer output pin change
state (from Low to High or from High to Low) at timer reset.

Observe the following steps to configure a timer for GATED Mode and to initiate the 
count.

1. Write to the Timer Control Register to:
� Disable the timer
� Configure the timer for GATED Mode
� Set the prescale value��

2. Write to the Timer High and Low Byte registers to set the starting count value. Wr
these registers only affects the first pass in GATED Mode. After the first timer res
GATED Mode, counting always begins at the reset value of 0001H.

3. Write to the Timer Reload High and Low Byte registers to set the reload value. 

4. Enable the timer interrupt and set the timer interrupt priority by writing to the relevant 
interrupt registers. By default, the timer interrupt is generated for both input deasser

Compare Mode Time (s) Compare Value Start Value�� � �Prescale�u
System Clock Frequency (Hz)

------------------------------------------------------------------------------------------------------=
PS026310-1212 P R E L I M I N A R Y Operation
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ADC Control Register Definitions

The ADC control registers are defined in this section.

ADC Control Register 0

The ADC Control Register 0, shown in Table 63, initiates the A/D conversion and pro-
vides ADC status information.

Table 63. ADC Control Register 0 (ADCCTL0)

Bit 7 6 5 4 3 2 1 0

Field START Reserved REFEN ADCEN Reserved ANAIN[2:0]

RESET 0 0 0 0 0 0 0 0
R/W R/W1 R/W R/W R/W R/W R/W R/W R/W

Address F70h

Bit ��
Position Description 

[7]��
START

ADC Start/Busy
0 = Writing to 0 has no effect. Reading a 0 indicates that the ADC is available to begin a con-

version.
1 = Writing to 1 starts a conversion. Reading a 1 indicates that a conversion is currently in 

progress.

[6] Reserved
This bit is reserved and must be programmed to 0.

[5]��
REFEN

Reference Enable
0 = Internal reference voltage is disabled allowing an external reference voltage to be used by 

the ADC.
1 = Internal reference voltage for the ADC is enabled. The internal reference voltage is mea-

sured on the VREF pin.

[4]��
ADCEN

ADC Enable
0 = ADC is disabled for Low Power operation.
1 = ADC is enabled for normal use.

[3] Reserved
This bit is reserved and must be programmed to 0.
PS026310-1212 P R E L I M I N A R Y ADC Control Register Definitions
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Sample Settling Time Register

The Sample Settling Time Register, shown in Table 66, is used to program the delay afte
the SAMPLE/HOLD signal is asserted and before the START signal is asserted; the c
version then begins. The number of clock cycles required for settling will vary from sys-
tem to system depending on the system clock period used. The system designer mu
program this register to contain the number of clocks required to meet a 0.5 µs minim
settling time.

Table 66. Sample Settling Time (ADCSST)

Bit 7 6 5 4 3 2 1 0

Field Reserved SST
RESET 0 1 1 1 1

R/W R R/W

Address F74H

Bit Description

[7:4] Reserved
These bits are reserved and must be programmed to 0000.

[3:0]��
SST

0h�Fh: Sample settling time in number of s ystem clock periods to meet 0.5 µs minimum.
PS026310-1212 P R E L I M I N A R Y ADC Control Register Definitions
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[6:0] 
Flash Status Register

The Flash Status Register, shown in Table 74, indicates the current state of the Flash Co
troller. This register is read at any time. The read-only Flash status register shares its R
ister File address with the write-only Flash Control Register.

Flash Page Select Register

The Flash Page Select Register, shown in Table 75, shares address space with the Flash
Sector Protect Register. Unless the Flash Controller is locked and written with 5EH, any 
writes to this address will target the Flash Page Select Register. 

This register selects one of the eight available Flash memory pages to be programmed o
erased. Each Flash page contains 512-bytes of Flash memory. During a Page Erase oper
tion, all Flash memory having addresses with the most significant 7 bits given by FPS
are chosen for Program/Erase operation.

Table 74. Flash Status Register (FSTAT)

Bit 7 6 5 4 3 2 1 0

Field Reserved FSTAT

RESET 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Address FF8H

Bit Description 

[7:6] Reserved
These bits are reserved and must be programmed to 00.

[5:0]��
FSTAT

Flash Controller Status
000000 = Flash Controller locked.
000001 = First unlock command received (73H written).
000010 = Second unlock command received (8CH written).
000011 = Flash Controller unlocked.
000100 = Sector protect register selected.
001xxx = Program operation in progress.
010xxx = Page Erase operation in progress.
100xxx = Mass Erase operation in progress.
PS026310-1212 P R E L I M I N A R Y Flash Control Register Definitions







Z8 Encore! fi  F083A Series
Product Specification

137

ilure 

rite 

 

 N 

i-

 

Power Failure Protection

The NVDS routines employ error-checking mechanisms to ensure that any power fa
will only endanger the most recently written byte. Bytes previously written to the array are 
not perturbed. For this protection to function, the VBO must be enabled (See the Low-
Power Modes chapter on page 30) and configured for a threshold voltage of 2.4 V or 
greater (See the Trim Bit Address Space section on page 129). 

A system reset (such as a pin reset or Watchdog Timer reset) that occurs during a w
operation also perturbs the byte currently being written. All other bytes in the array are 
unperturbed.

Optimizing NVDS Memory Usage for Execution Speed

As Table 94 shows, NVDS read times vary drastically, this discrepancy being a trade-off
for minimizing the frequency of writes that require post-write page erases. The NVDS 
read time of address N is a function of the number of writes to addresses other than
since the most recent write to address N, as well as the number of writes since the most 
recent page erase. Neglecting effects caused by page erases and results caused by the in
tial condition in which the NVDS is blank, a rule of thumb is that every write since the 
most recent page erase causes read times of unwritten addresses to increase by 0.8 µs, up
to a maximum of 258 µs.

[1]��
IGADDR

Illegal Address
When NVDS byte reads from invalid addresses occur (those exceeding the NVDS array size), 
this bit is set to 1.

[0] Reserved
This bit is reserved and must be programmed to 0.

Table 94. NVDS Read Time

Operation
Minimum 

Latency (µs)
Maximum 

Latency (µs)

Read 71 258
Write 126 136

Illegal Read 6 6

Illegal Write 7 7

Bit Description (Continued)
PS026310-1212 P R E L I M I N A R Y NVDS Code Interface



Z8 Encore! fi  F083A Series
Product Specification

145

-

of 
 

 

 is 

he 
In the following list of OCD commands, data and commands sent from the host to the On
Chip Debugger are identified by DBG �8  Command/Data . Data sent from the On-Chip 
Debugger back to the host is identified by DBG �:  Data .
Read OCD Revision (00H). The read OCD revision command determines the version 
the On-Chip Debugger. If OCD commands are added, removed or changed, this revision
number changes. 

DBG �8  00H��
DBG �:  OCDRev[15:8] (Major revision number) ��
DBG �:  OCDRev[7:0] (Minor revision number)

Read OCD Status Register (02H). The read OCD Status Register command reads the
OCDSTAT register. 

DBG �8  02H��
DBG �:  OCDSTAT[7:0]

Read Runtime Counter (03H). The runtime counter counts system clock cycles in 
between breakpoints. The 16-bit runtime counter counts from 0000H and stops at the max-
imum count of FFFFH. The runtime counter is overwritten during the write memory, read 
memory, write register, read register, read memory CRC, step instruction, stuff instruction 
and execute instruction commands.

DBG �8  03H��
DBG �:  RuntimeCounter[15:8] ��
DBG �:  RuntimeCounter[7:0]

Write OCD Control Register (04H). The write OCD Control Register command writes 
the data that follows to the OCDCTL register. When the Flash read protect option bit
enabled, the DBGMODE bit (OCDCTL[7]) is set to 1 only, it cannot be cleared to 0. To 
return the device to normal operating mode, the device must be reset.

DBG �8  04H��
DBG �8  OCDCTL[7:0]

Read OCD Control Register (05H). The read OCD Control Register command reads t
value of the OCDCTL register. 

Read Program Memory CRC 0EH � �

Reserved 0FH � �

Step Instruction 10H � Disabled
Stuff Instruction 11H � Disabled

Execute Instruction 12H � Disabled

Reserved 13H�FFH � �

Table 96. On-Chip Debugger Command Summary (Continued)

Debug Command
Command

Byte 
Enabled when not 
in DEBUG Mode?

Disabled by Flash Read Protect 
Option Bit
PS026310-1212 P R E L I M I N A R Y On-Chip Debugger Commands










