Zilog - Z8F082ASH020SC Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Obsolete

eZ8

8-Bit

20MHz

IrDA, UART/USART

Brown-out Detect/Reset, LED, LVD, POR, PWM, Temp Sensor, WDT
17

8KB (8K x 8)

FLASH

1IKx 8

2.7V ~ 3.6V

A/D 7x10b

Internal

0°C ~ 70°C (TA)

Surface Mount

20-SOIC (0.295", 7.50mm Width)
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Pin Description

The Z8 Encore! XP FO82A Series products are available in a variety of packages styles
and pin configurations. This apter describes the signals and available pin configurations
for each of the package styles. For infotimaon physical package specifications, see
Packagingn page 241.

Available Packages

The following package styles are availabledach device in th28 Encore! XP FO82A
Series product line:

SOIC
8-, 20-, and 28-pin
PDIP
8-, 20-, and 28-pin
SSOP
20- and 28- pin
QFN (this is an MLF-S, a QFN stylegkage with an 8-pin SOIC footprint)
8-pin

In addition, the Z8 Encore! XP082A Series devices are dahle both with and without
advanced analog capabiligDC, temperature sensor and op amp). Devices

ZB8F082A, Z8F042A, Z8F022A, and Z8F012A contain the advanced analog, while
devices Z8F081A, Z8F041A, Z8F021A, and Z8F011A do not have the advanced analog
capability.

Pin Configurations

PS022825-0908

Figure 2throughFigure 4display the pin configuretns for all the packages

available in the Z8 Ence! XP FO82A Series. Sé@ble 2on page 11 for a description of
the signals. The analog input alternate functions (&N\#e not available on the
Z8FO081A, Z8F041A, Z8F021A, and Z8F(® Hlevices. The analog supply pins (&Y

and AVsg are also not available on these parts, and are replaced by PB6 and PB7.

At reset, all Port A, B and C pins defaultaio input state. Iaddition, any alternate
functionality is not enabled, so the pinsiction as general purpose input ports until
programmed otherwisét powerup, the PDO pin defaults to the RESH{Ernate
function.

Pin Description
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Table 3. Pin Characteristics (20- and 28-pin Devices) (Continued)

Active
Low
or Internal Pull-  Schmitt-
Symbol Reset Active Tristate up Trigger  Open Drain 5V
Mnemonic Direction Direction High Output  or Pull-down Input Output Tolerance
PCI[7:0] /0 I N/A Yes Programmable Yes Yes, PCI[7:3]
Pull-up Programmable unless
pullups
enabled
RESET/PDO /0 I/O (defaults Low (in  Yes (PDO Programmable Yes Programmable Yes, unless
to RESET) Reset only)  for PDO; always forPDO;always  pullups
mode) on for RESET onfor RESET  enabled
VDD N/A N/A N/A N/A N/A N/A
VSS N/A N/A N/A N/A N/A N/A
} Note: PB6 and PB7 are available only in those devices without ADC.
Table 4. Pin Characteristics (8-Pin Devices)
Active
Low
or Internal Pull- Schmitt-
Symbol Reset Active  Tristate up Trigger Open Drain 5V
Mnemonic Direction Direction High Output  or Pull-down Input Output Tolerance
PAO/DBG 110 | (but can N/A Yes Programmable Yes Yes, Yes, unless
change Pull-up Programmable  pull-ups
during reset enabled
if key
sequence
detected)
PA1 110 | N/A Yes Programmable Yes Yes, Yes, unless
Pull-up Programmable  pull-ups
enabled
RESET/PA2 /10 I/O (defaults  Low (in Yes Programmable Yes Programmable Yes, unless
to RESET) Reset for PA2; always for PA2; always pull-ups
mode) on for RESET on for RESET enabled
PA[5:3] /O N/A Yes Programmable Yes Yes, Yes, unless
Pull-up Programmable  pull-ups
enabled
Vbp N/A N/A N/A N/A N/A N/A N/A N/A
Vsg N/A N/A N/A N/A N/A N/A N/A N/A
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Address Space

The eZ8 CPU can access the followthgee distinct address spaces:

1. The Register File contains addresses for the general-purpose registers and the eZ8
CPU, peripheral, and general-pase 1/0O port control registers.

2. The Program Memory contains addressesfianemory locations having executable
code and/or data.

3. The Data Memory contains addresses fomalnory locations that contain data only.

These three address spaces are coveretybndhe following subsections. For more
information on eZ8 CPU and itgldress space, referdd8CPU Core User Manual
(UMO0128)available for download atww.zilog.com

Register File

The Register File address space in the Z8 EntavieU is 4 KB (4096 bytes). The

Register File is composed of two sectionsitonl registers and general-purpose registers.
When instructions are executed, registers defined as sources are read, and registers defined
as destinations are written. The architectfrthe eZ8 CPU allows all general-purpose
registers to function as accumulators, addpedsters, index registers, stack areas, or

scratch pad memory.

The upper 256 bytes of the 4 KB Register File address space are reserved for control of the
eZ8 CPU, the on-chip peripherals, and lfieports. These registers are located at

addresses fromR00H to FFFH. Some of the addresses within the 256 B control register
section are reserved (unavailable). Readingfeoreserved Register File address returns

an undefined value. Writing t@served Register File addises is not recommended and

can produce unpredictable results.

The on-chip RAM always begins at addregsH in the Register File address space. The
Z8 Encore! XP F082A Series devices contain 256 B to 1 KB of on-chip RAM.
Reading from Register File addresses oetsitk available RAM addresses (and not
within the control register address spa@tiirns an undefined value. Writing to these
Register File addresses produces no effect.

Program Memory
The eZ8 CPU supports 64 KB of Progrddfemory address space. The Z8 Encore! XP

FO82A Series devices contain 1 KB to 8 KB of on-chip Flash memory in the Program
Memory address space, depending andévice. Reading from Program Memory

PS022825-0908 Address Space
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Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
for one system clock cycle (from Low to High or from High to Low) upon timer Reload. If
it is appropriate to have the Timer Output make a state change at a One-Shot time-out
(rather than a single cycle pulse), first set the TPOL bit in the Timer Control Register to
the start value before enabling ONE-SHOT mode. After starting the timer, set TPOL to the
opposite bit value.

Follow the steps below for configuring a timer for ONE-SHOT mode and initiating the
count:
1. Write to the Timer Control register to:
- Disable the timer
- Configure the timer for ONE-SHOT mode.
- Set the prescale value.
- Set the initial output level (High or Low) if using the Timer Output alternate
function.
2. Write to the Timer High and Low Byte registers to set the starting count value.
3. Write to the Timer Reload High and Low Byte registers to set the Reload value.

4. [If appropriate, 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
Timer Output alternate function.

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

In ONE-SHOT mode, the system clock always provides the timer input. The timer period

is given by the following equation:

Reload Value — Start Value x Prescale
System Clock Frequency (Hz)

ONE-SHOT Mode Time-Out Period (s) =

CONTINUOUS Mode

In CONTINUOUS mode, 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. Also, if the Timer
Output alternate function is enabled, the Timer Output pin changes state (from Low to
High or from High to Low) at timer Reload.

Follow the steps below for configuring a timer for CONTINUOUS mode and initiating the
count:

1. Write to the Timer Control register to:
- Disable the timer
—  Configure the timer for CONTINUOUS mode.

Timers
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PWM SINGLE OUTPUT mode

0 = Timer Output is forced Low (0) when the timer is disabled. When enabled, the
Timer Output is forced High (1) upon PWM count match and forced Low (0) upon
Reload.

1 = Timer Output is forced High (1) when the timer is disabled. When enabled, the
Timer Output is forced Low (0) upon PWM count match and forced High (1) upon
Reload.

CAPTURE mode
0 = Count is captured on the rising edge of the Timer Input signal.
1 = Count is captured on the falling edge of the Timer Input signal.

COMPARE mode

When the timer is disabled, the Timer Output signal is set to the value of this bit.
When the timer is enabled, the Timer Output signal is complemented upon timer
Reload.

GATED mode

0 = Timer counts when the Timer Input signal is High (1) and interrupts are generated
on the falling edge of the Timer Input.

1 = Timer counts when the Timer Input signal is Low (0) and interrupts are generated
on the rising edge of the Timer Input.

CAPTURE/COMPARE mode

0 = Counting is started on the first rising edge of the Timer Input signal. The current
count is captured on subsequent rising edges of the Timer Input signal.

1 = Counting is started on the first falling edge of the Timer Input signal. The current
count is captured on subsequent falling edges of the Timer Input signal.

PWM DUAL OUTPUT mode

0 = Timer Output is forced Low (0) and Timer Output Complement is forced High (1)
when the timer is disabled. When enabled, the Timer Output is forced High (1) upon
PWM count match and forced Low (0) upon Reload. When enabled, the Timer Output
Complement is forced Low (0) upon PWM count match and forced High (1) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to High (1).

1 = Timer Output is forced High (1) and Timer Output Complement is forced Low (0)
when the timer is disabled. When enabled, the Timer Output is forced Low (0) upon
PWM count match and forced High (1) upon Reload. When enabled, the Timer Output
Complement is forced High (1) upon PWM count match and forced Low (0) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to Low (0).

Timers
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configuration bits. In general, the address compare feature reduces the load on the CPU,
because it does not require access to the UART when it receives data directed to other
devices on the multi-node network. The following three MULTIPROCESSOR modes are

available in hardware:

1. Interrupt on all address bytes.

2. Interrupt on matched address bytes and correctly framed data bytes.
3. Interrupt only on correctly framed data bytes.

These modes are selected with MPMD [1: 0] in the UART Control 1 Register. For all mul-
tiprocessor modes, bit MPEN of the UART Control 1 Register must be set to 1.

The first scheme is enabled by writing 01b to MPMDJ1:0]. In this mode, all incoming
address bytes cause an interrupt, while data bytes never cause an interrupt. The interrupt
service routine must manually check the address byte that caused triggered the interrupt. If
it matches the UART address, the software clears MPMDJ[0]. Each new incoming byte
interrupts the CPU. The software is responsible for determining the end of the frame. It
checks for the end-of-frame by reading the MPRX bit of the UART Status 1 Register for
each incoming byte. If MPRX=1, a new frame has begun. If the address of this new frame
is different from the UART’s address, MPMD[0] must be set to 1 causing the UART inter-
rupts to go inactive until the next address byte. If the new frame’s address matches the
UART’s, the data in the new frame is processed as well.

The second scheme requires the following: set MPMD[1:0] to 10B and write the UART’s
address into the UART Address Compare Register. This mode introduces additional hard-
ware control, interrupting only on frames that match the UART’s address. When an
incoming address byte does not match the UART’s address, it is ignored. All successive
data bytes in this frame are also ignored. When a matching address byte occurs, an inter-
rupt is issued and further interrupts now occur on each successive data byte. When the first
data byte in the frame is read, the NEWFRM bit of the UART Status 1 Register is asserted.
All successive data bytes have NEWFRM=0. When the next address byte occurs, the hard-
ware compares it to the UART’s address. If there is a match, the interrupts continues and
the NEWFRM bit is set for the first byte of the new frame. If there is no match, the UART
ignores all incoming bytes until the next address match.

The third scheme is enabled by setting MPMD[1:0] to 11b and by writing the UART’s
address into the UART Address Compare Register. This mode is identical to the second
scheme, except that there are no interrupts on address bytes. The first data byte of each
frame remains accompanied by a NEWFRM assertion.

External Driver Enable

The UART provides a Driver Enable (DE) signal for off-chip bus transceivers. This
feature reduces the software overhead associated with using a GPIO pin to control the
transceiver when communicating on a multi-transceiver bus, such as RS-485.

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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Table 130. Internal Precision Oscillator Electrical Characteristics
VDD =27Vto3.6V
Tp =-40 °C to +105 °C
(unless otherwise stated)

Symbol Parameter Minimum  Typical Maximum Units Conditions
Firo Internal Precision Oscillator 5.53 MHz Vpp=3.3V

Frequency (High Speed) Tpo=30°C
Firo Internal Precision Oscillator 32.7 kHz Vpp=3.3V

Frequency (Low Speed) Tpo=30°C
Firo Internal Precision Oscillator +1 +4 %

Error
Tipost Internal Precision Oscillator 3 MS

Startup Time

PS022825-0908
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