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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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Overview
Zilog’s Z8 Encore! XP® microcontroller unit (MCU) family of products are the first 
Zilog® microcontroller products based on the 8-bit eZ8 CPU core. Z8 Encore! XP F0823 
Series products expand upon Zilog’s extensive line of 8-bit microcontrollers. The Flash 
in-circuit programming capability allows for faster development time and program 
changes in the field. The new eZ8 CPU is upward compatible with existing Z8® instruc-
tions. The rich peripheral set of Z8 Encore! XP F0823 Series makes it suitable for a vari-
ety of applications including motor control, security systems, home appliances, personal 
electronic devices, and sensors.

Features

The key features of Z8 Encore! XP F0823 Series include:

• 5 MHz eZ8 CPU

• 1 KB, 2 KB, 4 KB, or 8 KB Flash memory with in-circuit programming capability

• 256 B, 512 B, or 1 KB register RAM

• 6 to 24 I/O pins depending upon package

• Internal precision oscillator (IPO)

• Full-duplex UART

• The universal asynchronous receiver/transmitter (UART) baud rate generator (BRG) can
be configured and used as a basic 16-bit timer

• Infrared data association (IrDA)-compliant infrared encoder/decoders, integrated with
UART

• Two enhanced 16-bit timers with capture, compare, and PWM capability

• Watchdog Timer (WDT) with dedicated internal RC oscillator

• On-Chip Debugger (OCD)

• Optional 8-channel, 10-bit Analog-to-Digital Converter (ADC)

• On-Chip analog comparator

• Up to 20 vectored interrupts

• Direct LED drive with programmable drive strengths

• Voltage Brownout (VBO) protection

• Power-On Reset (POR)
PS024314-0308 Overview
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During a System Reset or Stop Mode Recovery, the IPO requires 4 µs to start up. Then the 
Z8 Encore! XP F0823 Series device is held in Reset for 66 cycles of the Internal Precision 
Oscillator. If the crystal oscillator is enabled in the Flash option bits, this reset period is 
increased to 5000 IPO cycles. When a reset occurs because of a low voltage condition or 
Power-On Reset, this delay is measured from the time that the supply voltage first exceeds 
the POR level. 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 
disabled.

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

Upon 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 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.

When the control registers are re-initialized by a system reset, the system clock after reset 
is always the IPO. The software must reconfigure the oscillator control block, such that the 
correct system clock source is enabled and selected.

Reset Sources

Table 10 lists the possible sources of a System Reset.

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 66 Internal Precision Oscillator Cycles

Stop Mode 
Recovery

Unaffected, except 
WDT_CTL and OSC_CTL 
registers

Reset 66 Internal Precision Oscillator Cycles
+ IPO startup time
PS024314-0308 Reset and Stop Mode Recovery
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clock and reset signals, the required reset duration can be as short as three clock periods 
and as long as four. A reset pulse three clock cycles in duration might trigger a reset; a 
pulse four cycles in duration always triggers a reset.

While the RESET input pin is asserted Low, the Z8 Encore! XP F0823 Series devices 
remain in the Reset state. If the RESET pin is held Low beyond the System Reset time-
out, the device exits the Reset state on the system clock rising edge following RESET pin 
deassertion. Following a System Reset initiated by the external RESET pin, the EXT sta-
tus bit in the WDT Control (WDTCTL) register is set to 1.

External Reset Indicator
During System Reset or when enabled by the GPIO logic (see Port A–C Control Registers 
on page 44), the RESET pin functions as an open-drain (active Low) reset mode indicator 
in addition to the input functionality. This reset output feature allows an Z8 Encore! XP 
F0823 Series device to reset other components to which it is connected, even if that reset 
is caused by internal sources such as POR, VBO, or WDT events.

After an internal reset event occurs, the internal circuitry begins driving the RESET pin 
Low. The RESET pin is held Low by the internal circuitry until the appropriate delay 
listed in Table 9 has elapsed.

On-Chip Debugger Initiated Reset
A POR is initiated using the On-Chip Debugger by setting the RST bit in the OCD Control 
register. The OCD block is not reset but the rest of the chip goes through a normal system 
reset. The RST bit automatically clears during the System Reset. Following the System 
Reset, the POR bit in the Reset Status (RSTSTAT) register is set.

Stop Mode Recovery

The device enters into STOP mode when eZ8 CPU executes a STOP instruction. For more 
details on STOP mode, see Low-Power Modes on page 31. During Stop Mode Recovery, 
the CPU is held in reset for 66 IPO cycles if the crystal oscillator is disabled or 5000 
cycles if it is enabled. The SMR delay also included the time required to start up the IPO.

Stop Mode Recovery does not affect on-chip registers other than the Watchdog Timer 
Control register (WDTCTL) and the Oscillator Control register (OSCCTL). After any 
Stop Mode Recovery, the IPO is enabled and selected as the system clock. If another 
system clock source is required or IPO disabling is required, the Stop Mode Recovery 
code must reconfigure the oscillator control block such that the correct system clock 
source is enabled and selected.

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 
PS024314-0308 Reset and Stop Mode Recovery
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Timers
Z8 Encore! XP® F0823 Series products contain up to two 16-bit reloadable timers that are 
used for timing, event counting, or generation of PWM signals. The timers’ features 
include:

• 16-bit reload counter.

• Programmable prescaler with prescale values from 1 to 128.

• PWM output generation.

• Capture and compare capability.

• External input pin for timer input, clock gating, or capture signal. External input pin signal
frequency is limited to a maximum of one-fourth the system clock frequency.

• Timer output pin.

• Timer interrupt.

In addition to the timers described in this chapter, the baud rate generator of the UART (if 
unused) also provides basic timing functionality. For information on using the baud rate 
generator as an additional timer, see Universal Asynchronous Receiver/Transmitter on 
page 93.

Architecture
Figure 9 displays the architecture of the timers.

Figure 9. Timer Block Diagram
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– Set the initial logic level (High or Low) and PWM High/Low transition for the 
Timer Output alternate function

2. Write to the Timer High and Low Byte registers to set the starting count value 
(typically 0001H). This only affects the first pass in PWM mode. After the first timer 
reset in PWM mode, counting always begins at the reset value of 0001H.

3. Write to the PWM High and Low Byte registers to set the PWM value.

4. Write to the PWM Control register to set the PWM dead band delay value. The 
deadband delay must be less than the duration of the positive phase of the PWM signal 
(as defined by the PWM high and low byte registers). It must also be less than the 
duration of the negative phase of the PWM signal (as defined by the difference 
between the PWM registers and the Timer Reload registers).

5. Write to the Timer Reload High and Low Byte registers to set the Reload value (PWM 
period). The Reload value must be greater than the PWM value.

6. If appropriate, enable the timer interrupt and set the timer interrupt priority by writing 
to the relevant interrupt registers.

7. Configure the associated GPIO port pin for the Timer Output and Timer Output 
Complement alternate functions. The Timer Output Complement function is shared 
with the Timer Input function for both timers. Setting the timer mode to Dual PWM 
automatically switches the function from Timer In to Timer Out Complement.

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

The PWM period is represented by the following equation:

If an initial starting value other than 0001H is loaded into the Timer High and Low Byte 
registers, the ONE-SHOT mode equation determines the first PWM time-out period.

If TPOL is set to 0, the ratio of the PWM output High time to the total period is repre-
sented by:

If TPOL 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 exter-
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 the 
Timer Control register determines if the Capture occurs on a rising edge or a falling edge 

PWM Period (s) Reload Value Prescale×
System Clock Frequency (Hz)
------------------------------------------------------------------------=

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

------------------------------------------------------------------- 100×=

PWM Output High Time Ratio (%) PWM Value
Reload Value
------------------------------------ 100×=
PS024314-0308 Timers
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Follow the steps below 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. Writing 
these registers only affects the first pass in GATED mode. After the first timer reset in 
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, if appropriate, and set the timer interrupt priority by writing 
to the relevant interrupt registers. By default, the timer interrupt is generated for both 
input deassertion and Reload events. If appropriate, configure the timer interrupt to be 
generated only at the input deassertion event or the Reload event by setting 
TICONFIG field of the TxCTL1 register.

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. Assert the Timer Input signal to initiate the counting.

CAPTURE/COMPARE Mode
In CAPTURE/COMPARE mode, the timer begins counting on the first external Timer 
Input transition. The acceptable transition (rising edge or falling edge) is set by the TPOL 
bit in the Timer Control Register. The timer input is the system clock. 

Every subsequent acceptable transition (after the first) of the Timer Input signal captures 
the current count value. The Capture value is written to the Timer PWM High and Low 
Byte Registers. When the Capture event occurs, an interrupt is generated, the count value 
in the Timer High and Low Byte registers is reset to 0001H, and counting resumes. The 
INPCAP bit in TxCTL1 register is set to indicate the timer interrupt is caused by an input 
Capture event.

If no Capture event occurs, the timer counts up to the 16-bit Compare value stored in the 
Timer Reload High and Low Byte registers. Upon reaching the Compare value, the timer 
generates an interrupt, the count value in the Timer High and Low Byte registers is reset to 
0001H and counting resumes. The INPCAP bit in TxCTL1 register is cleared to indicate 
the timer interrupt is not because of an input Capture event.

Follow the steps below for configuring a timer for CAPTURE/COMPARE mode and initi-
ating the count:

1. Write to the Timer Control register to:
– Disable the timer
PS024314-0308 Timers
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– Configure the timer for CAPTURE/COMPARE 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 
(typically 0001H).

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

4. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing 
to the relevant interrupt registers.By default, the timer interrupt are generated for both 
input Capture and Reload events. If appropriate, configure the timer interrupt to be 
generated only at the input Capture event or the Reload event by setting TICONFIG 
field of the TxCTL1 register.

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 
interrupt is generated by this first edge.

In CAPTURE/COMPARE mode, the elapsed time from timer start to Capture event can be 
calculated using the following equation:

Reading the Timer Count Values
The current count value in the timers can be read while counting (enabled). This capability 
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 
register. A subsequent read from the Timer Low Byte register returns the value in the hold-
ing register. This operation allows accurate reads of the full 16-bit timer count value while 
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 can be used as a selectable counting source. It shares the same pin as the 
complementary 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.

Capture Elapsed Time (s) Capture Value Start Value–( ) Prescale×
System Clock Frequency (Hz)

------------------------------------------------------------------------------------------------------------------------=
PS024314-0308 Timers
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Universal Asynchronous 
Receiver/Transmitter

The universal asynchronous receiver/transmitter (UART) is a full-duplex communication 
channel capable of handling asynchronous data transfers. The UART uses a single 8-bit 
data mode with selectable parity. The features of UART include:

• 8-bit asynchronous data transfer

• Selectable even- and odd-parity generation and checking

• Option of one or two STOP bits

• Separate transmit and receive interrupts

• Framing, parity, overrun, and break detection

• Separate transmit and receive enables

• 16-bit baud rate generator (BRG)

• Selectable MULTIPROCESSOR (9-bit) mode with three configurable interrupt schemes

• BRG can be configured and used as a basic 16-bit timer

• Driver Enable output for external bus transceivers

Architecture

The UART consists of three primary functional blocks: transmitter, receiver, and baud rate 
generator. The UART’s transmitter and receiver function independently, but employ the 
same baud rate and data format. Figure 10 displays the UART architecture.
PS024314-0308 Universal Asynchronous Receiver/Transmitter
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PSEL—Parity Select
0 = Even parity is transmitted and expected on all received data 
1 = Odd parity is transmitted and expected on all received data

SBRK—Send Break
This bit pauses or breaks data transmission. Sending a break interrupts any transmission in 
progress, so ensure that the transmitter has finished sending data before setting this bit. 
0 = No break is sent
1 = Forces a break condition by setting the output of the transmitter to zero

STOP—Stop Bit Select
0 = The transmitter sends one stop bit
1 = The transmitter sends two stop bits

LBEN—Loop Back Enable
0 = Normal operation
1 = All transmitted data is looped back to the receiver

MPMD[1:0]—MULTIPROCESSOR Mode
If MULTIPROCESSOR (9-bit) mode is enabled,
00 = The UART generates an interrupt request on all received bytes (data and address)
01 = The UART generates an interrupt request only on received address bytes
10 = The UART generates an interrupt request when a received address byte matches the 
value stored in the Address Compare Register and on all successive data bytes until an 
address mismatch occurs
11 = The UART generates an interrupt request on all received data bytes for which the 
most recent address byte matched the value in the Address Compare Register

MPEN—MULTIPROCESSOR (9-bit) Enable
This bit is used to enable MULTIPROCESSOR (9-bit) mode. 
0 = Disable MULTIPROCESSOR (9-bit) mode
1 = Enable MULTIPROCESSOR (9-bit) mode

MPBT—Multiprocessor Bit Transmit
This bit is applicable only when MULTIPROCESSOR (9-bit) mode is enabled. The 9th bit 
is used by the receiving device to determine if the data byte contains address or data infor-
mation.

Table 67. UART Control 1 Register (U0CTL1)

BITS 7 6 5 4 3 2 1 0

FIELD MPMD[1] MPEN MPMD[0] MPBT DEPOL BRGCTL RDAIRQ IREN

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

ADDR F43H
PS024314-0308 Universal Asynchronous Receiver/Transmitter
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Infrared Encoder/Decoder
Z8 Encore! XP® F0823 Series products contain a fully-functional, high-performance 
UART with Infrared Encoder/Decoder (Endec). The Infrared Endec is integrated with an 
on-chip UART to allow easy communication between the Z8 Encore! XP and IrDA Phys-
ical Layer Specification, Version 1.3-compliant infrared transceivers. Infrared communi-
cation provides secure, reliable, low-cost, point-to-point communication between PCs, 
PDAs, cell phones, printers and other infrared enabled devices. 

Architecture

Figure 16 displays the architecture of the Infrared Endec. 

Figure 16. Infrared Data Communication System Block Diagram 

Operation

When the Infrared Endec is enabled, the transmit data from the associated on-chip UART 
is encoded as digital signals in accordance with the IrDA standard and output to the 
infrared transceiver through the TXD pin. Similarly, data received from the infrared 
transceiver is passed to the Infrared Endec through the RXD pin, decoded by the Infrared 
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Flash Sector Protect Register
The Flash Sector Protect (FPROT) register is shared with the Flash Page Select Register. 
When the Flash Control Register is written with 73H followed by 5EH, the next write to 
this address targets the Flash Sector Protect Register. In all other cases, it targets the Flash 
Page Select Register.

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

SPROT7-SPROT0—Sector Protection
Each bit corresponds to a 512 bytes Flash sector. For the Z8F08x3 devices, the upper 3 bits 
must be zero. For the Z8F04x3 devices all bits are used. For the Z8F02x3 devices, the 
upper 4 bits are unused. For the Z8F01x3 devices, the upper 6 bits are unused.

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:

The Flash Frequency High and Low Byte registers must be loaded with the correct value
to ensure proper operation of the device. Also, Flash programming and erasure is not
supported for system clock frequencies below 20 kHz or above 20 MHz. 

Table 82. Flash Sector Protect Register (FPROT)

BITS 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

ADDR FF9H

FFREQ[15:0] FFREQH[7:0],FFREQL[7:0]{ } System Clock Frequency
1000

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

Caution:
PS024314-0308 Flash Memory



Z8 Encore! XP® F0823 Series
Product Specification

148
Software Compensation Procedure on page 122. The location of each calibration byte is 
provided in Table 93 on page 148.

Serialization Data

S_NUM— Serial Number Byte 
The serial number is a unique four-byte binary value.

Table 93. ADC Calibration Data Location

Info Page 
Address

Memory 
Address

Compensation 
Usage ADC Mode

Reference 
Type

60 FE60 Offset Single-Ended Unbuffered Internal 2.0 V

08 FE08 Gain High Byte Single-Ended Unbuffered Internal 2.0 V

09 FE09 Gain Low Byte Single-Ended Unbuffered Internal 2.0 V

63 FE63 Offset Single-Ended Unbuffered Internal 1.0 V

0A FE0A Gain High Byte Single-Ended Unbuffered Internal 1.0 V

0B FE0B Gain Low Byte Single-Ended Unbuffered Internal 1.0 V

66 FE66 Offset Single-Ended Unbuffered External 2.0 V

0C FE0C Gain High Byte Single-Ended Unbuffered External 2.0 V

0D FE0D Gain Low Byte Single-Ended Unbuffered External 2.0 V

Table 94. Serial Number at 001C-001F (S_NUM)

BITS 7 6 5 4 3 2 1 0
FIELD S_NUM

RESET U U U U U U U U

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

ADDR Information Page Memory 001C-001F

Note: U = Unchanged by Reset. R/W = Read/Write.
PS024314-0308 Flash Option Bits
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Randomized Lot Identifier

RAND_LOT— Randomized Lot ID 
The randomized lot ID is a 32 byte binary value that changes for each production lot.

Table 95. Serialization Data Locations

Info Page 
Address Memory Address Usage

1C FE1C Serial Number Byte 3 (most 
significant)

1D FE1D Serial Number Byte 2

1E FE1E Serial Number Byte 1

1F FE1F Serial Number Byte 0 (least 
significant)

Table 96. Lot Identification Number (RAND_LOT)

BITS 7 6 5 4 3 2 1 0
FIELD RAND_LOT

RESET U U U U U U U U

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

ADDR Interspersed throughout Information Page Memory

Note: U = Unchanged by Reset. R/W = Read/Write.

Table 97. Randomized Lot ID Locations

Info Page 
Address

Memory 
Address Usage

3C FE3C Randomized Lot ID Byte 31 (most significant)

3D FE3D Randomized Lot ID Byte 30

3E FE3E Randomized Lot ID Byte 29

3F FE3F Randomized Lot ID Byte 28

58 FE58 Randomized Lot ID Byte 27

59 FE59 Randomized Lot ID Byte 26

5A FE5A Randomized Lot ID Byte 25

5B FE5B Randomized Lot ID Byte 24
PS024314-0308 Flash Option Bits
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Internal Precision Oscillator
The internal precision oscillator (IPO) is designed for use without external components. 
You can either manually trim the oscillator for a non-standard frequency or use the 
automatic factory-trimmed version to achieve a 5.53 MHz frequency. The features of IPO 
include:

• On-chip RC oscillator that does not require external components

• Output frequency of either 5.53 MHz or 32.8 kHz (contains both a fast and a slow mode)

• Trimming possible through Flash option bits with user override

• Elimination of crystals or ceramic resonators in applications where high timing accuracy
is not required

Operation

An 8-bit trimming register, incorporated into the design, compensates for absolute varia-
tion of oscillator frequency. Once trimmed the oscillator frequency is stable and does not 
require subsequent calibration. Trimming is performed during manufacturing and is not 
necessary for you to repeat unless a frequency other than 5.53 MHz (fast mode) or 32.8 
kHz (slow mode) is required. This trimming is done at +30 °C and a supply voltage of 3.3 
V, so accuracy of this operating point is optimal.

Power down this block for minimum system power. By default, the oscillator is configured 
through the Flash Option bits. However, the user code can override these trim values as 
described in Trim Bit Address Space on page 146.

Select one of the two frequencies for the oscillator: 5.53 MHz and 32.8 kHz, using the 
OSCSEL bits in the Oscillator Control on page 165.
PS024314-0308 Internal Precision Oscillator
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Table 105. Notational Shorthand

Notation Description Operand Range

b Bit b b represents a value from 0 to 7 (000B to 111B).

cc Condition Code — See Condition Codes overview in the eZ8 CPU 
User Manual.

DA Direct Address Addrs Addrs represents a number in the range of 0000H 
to FFFFH.

ER Extended Addressing Register Reg Reg represents a number in the range of 000H to 
FFFH.

IM Immediate Data #Data Data is a number between 00H to FFH.

Ir Indirect Working Register @Rn n = 0–15.

IR Indirect Register @Reg Reg. represents a number in the range of 00H to 
FFH.

Irr Indirect Working Register Pair @RRp p = 0, 2, 4, 6, 8, 10, 12, or 14.

IRR Indirect Register Pair @Reg Reg represents an even number in the range 00H 
to FEH

p Polarity p Polarity is a single bit binary value of either 0B or 
1B.

r Working Register Rn n = 0–15.

R Register Reg Reg. represents a number in the range of 00H to 
FFH.

RA Relative Address X X represents an index in the range of +127 to –
128 which is an offset relative to the address of 
the next instruction

rr Working Register Pair RRp p = 0, 2, 4, 6, 8, 10, 12, or 14.

RR Register Pair Reg Reg. represents an even number in the range of 
00H to FEH.

Vector Vector Address Vector Vector represents a number in the range of 00H 
to FFH.

X Indexed #Index The register or register pair to be indexed is offset 
by the signed Index value (#Index) in a +127 to
-128 range.
PS024314-0308 eZ8 CPU Instruction Set
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Figure 29. Port Input Sample Timing

Table 127. 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
PS024314-0308 Electrical Characteristics
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Figure 41 displays the 28-pin Small Outline Integrated Circuit package (SOIC) available 
in Z8 Encore! XP F0823 Series devices.

Figure 41. 28-Pin Small Outline Integrated Circuit Package (SOIC)
PS024314-0308 Packaging
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Z8 Encore! XP with 1 KB Flash

Standard Temperature: 0 °C to 70 °C
Z8F0113PB005SC 1 KB 256 B 6 12 2 0 1 PDIP 8-pin package
Z8F0113QB005SC 1 KB 256 B 6 12 2 0 1 QFN 8-pin package
Z8F0113SB005SC 1 KB 256 B 6 12 2 0 1 SOIC 8-pin package
Z8F0113SH005SC 1 KB 256 B 16 18 2 0 1 SOIC 20-pin package
Z8F0113HH005SC 1 KB 256 B 16 18 2 0 1 SSOP 20-pin package
Z8F0113PH005SC 1 KB 256 B 16 18 2 0 1 PDIP 20-pin package
Z8F0113SJ005SC 1 KB 256 B 24 18 2 0 1 SOIC 28-pin package
Z8F0113HJ005SC 1 KB 256 B 24 18 2 0 1 SSOP 28-pin package
Z8F0113PJ005SC 1 KB 256 B 24 18 2 0 1 PDIP 28-pin package

Extended Temperature: -40 °C to 105 °C
Z8F0113PB005EC 1 KB 256 B 6 12 2 0 1 PDIP 8-pin package
Z8F0113QB005EC 1 KB 256 B 6 12 2 0 1 QFN 8-pin package
Z8F0113SB005EC 1 KB 256 B 6 12 2 0 1 SOIC 8-pin package
Z8F0113SH005EC 1 KB 256 B 16 18 2 0 1 SOIC 20-pin package
Z8F0113HH005EC 1 KB 256 B 16 18 2 0 1 SSOP 20-pin package
Z8F0113PH005EC 1 KB 256 B 16 18 2 0 1 PDIP 20-pin package
Z8F0113SJ005EC 1 KB 256 B 24 18 2 0 1 SOIC 28-pin package
Z8F0113HJ005EC 1 KB 256 B 24 18 2 0 1 SSOP 28-pin package
Z8F0113PJ005EC 1 KB 256 B 24 18 2 0 1 PDIP 28-pin package
Replace C with G for Lead-Free Packaging
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