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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-SSOP (0.209", 5.30mm Width)

Supplier Device Package 28-SSOP
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Block Diagram

Figure 1 displays a block diagram of the Z8 Encore! F083A Series architecture.

Figure 1. Z8 Encore! F083A Series Block Diagram
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Register Map

Table 8 provides an address map for the Z8 Encore! F083A Series register file. Consider 
registers for unimplemented peripherals to be reserved.

Table 8. Register File Address Map 

Address (Hex) Register Description Mnemonic Reset (Hex) Page #

General Purpose RAM

000–0FF General Purpose Register File RAM — XX

100–EFF Reserved — XX

Timer 0

F00 Timer 0 High Byte T0H 00 84

F01 Timer 0 Low Byte T0L 01 84

F02 Timer 0 Reload High Byte T0RH FF 85

F03 Timer 0 Reload Low Byte T0RL FF 85

F04 Timer 0 PWM High Byte T0PWMH 00 86

F05 Timer 0 PWM Low Byte T0PWML 00 86

F06 Timer 0 Control 0 T0CTL0 00 87

F07 Timer 0 Control 1 T0CTL1 00 88

Timer 1

F08 Timer 1 High Byte T1H 00 84

F09 Timer 1 Low Byte T1L 01 84

F0A Timer 1 Reload High Byte T1RH FF 85

F0B Timer 1 Reload Low Byte T1RL FF 85

F0C Timer 1 PWM High Byte T1PWMH 00 86

F0D Timer 1 PWM Low Byte T1PWML 00 86

F0E Timer 1 Control 0 T1CTL0 00 87

F0F Timer 1 Control 1 T1CTL1 00 84

F10–F6F Reserved — XX

Analog-to-Digital Converter

F70 ADC Control 0 ADCCTL0 00 102

F71 Reserved — XX

F72 ADC Data High Byte ADCD_H XX 103

F73 ADC Data Low Bits ADCD_L XX 104

Note: XX = Undefined.
PS026310-1212 P R E L I M I N A R Y Register Map
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If TPOL bit is set to 1, the ratio of the PWM output high time to the total period is repre-
sented by:

CAPTURE Mode
In CAPTURE Mode, the current timer count value is recorded when the appropriate exte
nal timer input transition occurs. The capture count value is written to the timer PWM 
High and Low Byte registers. The timer input is the system clock. The TPOL bit in th
Timer Control Register determines if a capture event occurs on a rising edge or a fa
edge of the timer input signal. 

When a capture event occurs, an interrupt is generated and the timer continues counting
The INPCAP bit in the TxCTL1 Register is set to indicate the timer interrupt because of a
input capture event.

The timer continues counting up to the 16-bit reload value stored in the Timer Reload 
High and Low Byte registers. Upon reaching the reload value, the timer generates an int
rupt and continues counting. The INPCAP bit in the TxCTL1 Register clears, indicating 
that the timer interrupt has not occurred because of an input capture event.

Observe the following steps to configure a timer for CAPTURE Mode and initiating the 
count.

1. Write to the Timer Control Register to:
� Disable the timer
� Configure the timer for CAPTURE Mode
� Set the prescale value
� Set the capture edge (rising or falling) for the timer input��

2. Write to the Timer High and Low Byte registers to set the starting count value (typi-
cally 0001H).

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

4. Clear the timer PWM High and Low Byte registers to 0000H. Clearing these registers
allows user software to determine if interrupts were generated either by a capture 
event or by a reload. If the PWM High and Low Byte registers still contain 0000H 
after the interrupt, the interrupt were generated by a reload.

PWM Output High Time Ratio (%) Reload Value PWM Value�
Reload Value

--------------------------------------------------------------------- 100�u=

PWM Output High Time Ratio (%) PWM Value
Reload Value
-------------------------------- 100�u=
PS026310-1212 P R E L I M I N A R Y Operation
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5. Configure the associated GPIO port pin for the timer input alternate function.

6. Write to the Timer Control Register to enable the timer.

7. Counting begins on the first appropriate transition of the timer input signal. No inter-
rupt is generated by the first edge.

In CAPTURE/COMPARE Mode, the elapsed time from timer start to capture event is ca
culated using the following equation:

Reading the Timer Count Values

The current count value in the timers are read (i.e., enabled) while counting. This capabil-
ity has no effect on Timer operation. When the timer is enabled and the Timer High Byte
Register is read, the contents of the Timer Low Byte Register are placed in a holding reg
ister. A subsequent read from the Timer Low Byte Register returns the value in the holdin
register. This operation allows accurate reads of the full 16-bit timer count value when 
enabled. When the timers are not enabled, a read from the Timer Low Byte Register 
returns the actual value in the counter.

Timer Pin Signal Operation

Timer output is a GPIO port pin alternate function. The timer output is toggled every time
the counter is reloaded.

The timer input is used as a selectable counting source. It shares the same pin as the com
plementary timer output. When selected by the GPIO alternate function registers, this pin 
functions as a timer input in all modes except for the DUAL PWM OUTPUT Mode. For 
this mode, there is no timer input available.

Timer Control Register Definitions

This section defines the features of the following Timer Control registers.

Timer 0�1 High and Low Byte Registers: see page 84

Timer Reload High and Low Byte Registers: see page 84

Timer 0�1 PWM High and Low Byte Registers: see page 86

Timer 0�1 Control Registers: see page 87

Capture Elapsed Time (s) Capture Value Start Value�� � �Prescale�u
System Clock Frequency (Hz)

---------------------------------------------------------------------------------------------------=
PS026310-1212 P R E L I M I N A R Y Timer Control Register Definitions
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Timer 0�1 Control Registers

The Timer Control registers are 8-bit read/write registers that control the operation of
associated counter/timers. 

Time 0�1 Control Register 0
The Timer Control Register 0 (TxCTL0) and the Timer Control Register 1 (TxCTL1) 
determine the timer operating mode. It also includes a programmable PWM deadband 
delay, two bits to configure timer interrupt definition and a status bit to identify, if the mos
recent timer interrupt is caused by an input capture event.

Table 56. Timer 0�1 Control Register 0 (TxCTL0)

Bit 7 6 5 4 3 2 1 0

Field TMODEHI TICONFIG Reserved PWMD INPCAP
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 F06H, F0EH

Bit Description 

[7]��
TMODEHI

Timer Mode High Bit
This bit, along with the TMODE field in the TxCTL1 Register, determines the operating 
mode of the timer; it is the most significant bit of the timer mode selection value. For more 
details, see Timer 0�1 Control Register 1  on page 88.

[6:5]��
TICONFIG

Timer Interrupt Configuration
This field configures timer interrupt definition.
0x = Timer interrupt occurs on all of the defined reload, compare and input events.
10 = Timer interrupt occurs only on defined input Capture/Deassertion events.
11 = Timer interrupt occurs only on defined Reload/Compare events.

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

[3:1]��
PWMD

PWM Delay Value
This field is a programmable delay to control the number of system clock cycles delay 
before the timer output and the timer output complement are forced to their active state.
000 = No delay.
001 = 2-cycle delay.
010 = 4-cycle delay.
011 = 8-cycle delay.
100 = 16-cycle delay.
101 = 32-cycle delay.
110 = 64-cycle delay.
111 = 128-cycle delay.
PS026310-1212 P R E L I M I N A R Y Timer Control Register Definitions
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Watchdog Timer

The Watchdog Timer (WDT) protects from corrupted or unreliable software, power faults
and other system-level problems, which may place the Z8 Encore! F083A Series de
into unsuitable operating states. The Watchdog Timer includes the following features:

� On-chip RC oscillator

� A selectable time-out response: reset or interrupt

� 24-bit programmable time-out value

Operation

The WDT is a retriggerable one-shot timer that resets or interrupts Z8 Encore! F083
Series devices when the WDT reaches its terminal count. The WDT uses a dedicated on
chip RC oscillator as its clock source. The WDT operates only in two modes: ON and 
OFF. Once enabled, it always counts and must be refreshed to prevent a time-out. Perform
an enable by executing the WDT instruction or by setting the WDT_AO Flash option bit. 
The WDT_AO bit forces the WDT to operate immediately upon reset, even if a WDT 
instruction has not been executed.

The WDT is a 24-bit reloadable downcounter that uses three 8-bit registers in the eZ8 
CPU register space to set the reload value. The nominal WDT time-out period is calcu-
lated by the following equation:

where the WDT reload value is the 24-bit decimal value furnished by {WDTU[7:0], 
WDTH[7:0], WDTL[7:0]} and the typical Watchdog Timer RC oscillator frequency is 
10 kHz. The Watchdog Timer cannot be refreshed after it reaches 000002H . The WDT 
reload value must not be set to values below 000004H . Table 58 provides information 
about approximate time-out delays for the minimum and maximum WDT reload values.

 
Table 58. Watchdog Timer Approximate Time-Out Delays

WDT Reload Value 
(Hex)

WDT Reload Value 
(Decimal)

Approximate Time-Out Delay
(with 10  kHz Typical WDT Oscillator Frequency)

Typical Description
000004 4 400 µs Minimum time-out delay

000400 1024 102 ms Default time-out delay

FFFFFF 16,777,215 28 minutes Maximum time-out delay

WDT Time-out Period (ms) WDT Reload Value
10

------------------------------------------------=
PS026310-1212 P R E L I M I N A R Y Watchdog Timer
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Watchdog Timer Reload Upper,  High and Low Byte Registers

The Watchdog Timer Reload Upper, High and Low Byte (WDTU, WDTH, WDTL) regis-
ters, shown in Tables 60 through 62, form the 24-bit reload value{WDTU[7:0], 
WDTH[7:0], WDTL[7:0]} that is loaded into the Watchdog Timer when a WDT instruc-
tion is executed. Writing to these registers sets the appropriate reload value; reading from
these registers returns the current Watchdog Timer count value.

        The 24-bit WDT reload value must not be set to a value less than 000004H .

Table 60. Watchdog Timer Reload Upper Byte Register (WDTU)

Bit 7 6 5 4 3 2 1 0

Field WDTU

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 FF1H
Note: *R/W = A read returns the current WDT count value; a write sets the appropriate reload value.

Bit Description 

[7:0]��
WDTU

WDT Reload Upper Byte
MSB, Bits[23:16], of the 24-bit WDT reload value.

Table 61. Watchdog Timer Reload High Byte Register (WDTH)

Bit 7 6 5 4 3 2 1 0

Field WDTH

RESET 0 0 0 0 0 1 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Address FF2H
Note: *R/W = A read returns the current WDT count value; a write sets the appropriate reload value.

Bit Description 
[7:0]��
WDTH

WDT Reload High Byte
Middle byte, bits[15:8] of the 24-bit WDT reload value.

Caution:
PS026310-1212 P R E L I M I N A R Y Watchdog Timer Control Register 
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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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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
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On-Chip Debugger

Z8 Encore! devices contain an integrated On-Chip Debugger (OCD) that provides the fo
lowing advanced debugging features:

� Reading and writing of the Register File

� Reading and writing of program and data memory

� Setting of breakpoints and watchpoints

� Executing eZ8 CPU instructions

Architecture

The On-Chip Debugger consists of four primary functional blocks: transmitter, receiv
autobaud detector/generator and debug controller. Figure 17 displays the architectu
the On-Chip Debugger.

Figure 17. On-Chip Debugger Block Diagram
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Figure 28 displays the typical current consumption while operating at 25”C and 3.3 V
sus the system clock frequency in HALT Mode.

Figure 29 displays the typical current consumption versus the system clock frequency in 
NORMAL Mode.

Figure 28. I CC versus System Clock Frequency (HALT Mode)

Figure 29. I CC versus System Clock Frequency (NORMAL Mode)
PS026310-1212 P R E L I M I N A R Y DC Characteristics
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General Purpose I/O Port Input Data Sample Timing

Figure 30 and Table 125 display timing data for the GPIO port input sampling operat
The input value on a GPIO port pin is sampled on the rising edge of the system clock. Th
port value is available to the eZ8 CPU on the second rising clock edge following the 
change of the port value.

Figure 30. Port Input Sample Timing

Table 125. GPIO Port Input Timing 

Parameter Abbreviation

Delay (ns)

Minimum Maximum

TS_PORT Port Input Transition to XIN Rise Setup Time (not pictured) 5 �
TH_PORT XIN Rise to Port Input Transition Hold Time (not pictured) 0 �

TSMR GPIO Port Pin Pulse Width to ensure Stop Mode Recovery 
(for GPIO Port Pins enabled as SMR sources)

1 µs

System

TCLK

Port Pin

Port Value
Changes to 0

0 Latched
Into Port Input

Input Value

Port Input Data
Register Latch

Clock

Data Register

Port Input Data
Read on Data Bus

Port Input Data Register
Value 0 Read

by eZ8
PS026310-1212 P R E L I M I N A R Y On-Chip Peripheral AC and DC Electrical 
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