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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

Details

Product Status Obsolete

Core Processor eZ8

Core Size 8-Bit

Speed 5MHz

Connectivity IrDA, UART/USART

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

Number of I/O 24

Program Memory Size 1KB (1K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256 x 8

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

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

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

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/zilog/z8f0113sj005eg

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/z8f0113sj005eg-4429185
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


Z8 Encore! XP® F0823 Series
Product Specification

xii
List of Tables

Table 1. F0823 Series Family Part Selection Guide  . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Table 2. F0823 Series Package Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Table 3. Signal Descriptions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Table 4. Pin Characteristics (20- and 28-pin Devices)*  . . . . . . . . . . . . . . . . . . . . . . 11

Table 5. Pin Characteristics (8-Pin Devices) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Table 6. Z8 Encore! XP F0823 Series Program Memory Maps  . . . . . . . . . . . . . . . . 14

Table 7. F0823 Series Flash Memory Information Area Map . . . . . . . . . . . . . . . . . . 15

Table 8. Register File Address Map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Table 9. Reset and Stop Mode Recovery Characteristics and Latency . . . . . . . . . . . 21

Table 10. Reset Sources and Resulting Reset Type . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Table 11. Stop Mode Recovery Sources and Resulting Action . . . . . . . . . . . . . . . . . . 27

Table 12. Reset Status Register (RSTSTAT)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Table 13. POR Indicator Values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Table 14. Power Control Register 0 (PWRCTL0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Table 15. Port Availability by Device and Package Type . . . . . . . . . . . . . . . . . . . . . . 33

Table 16. Port Alternate Function Mapping (8-Pin Parts) . . . . . . . . . . . . . . . . . . . . . . 35

Table 17. Port Alternate Function Mapping (Non 8-Pin Parts) . . . . . . . . . . . . . . . . . . 36

Table 18. GPIO Port Registers and Subregisters   . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Table 19. Port A–C GPIO Address Registers (PxADDR) . . . . . . . . . . . . . . . . . . . . . . 41

Table 20. PADDR[7:0] Subregister Functions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Table 21. Port A–C Control Registers (PxCTL)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Table 22. Port A–C Data Direction Subregisters (PxDD) . . . . . . . . . . . . . . . . . . . . . . 43

Table 23. Port A–C Alternate Function Subregisters (PxAF) . . . . . . . . . . . . . . . . . . . 44

Table 24. Port A–C Output Control Subregisters (PxOC) . . . . . . . . . . . . . . . . . . . . . . 44

Table 25. Port A–C High Drive Enable Subregisters (PHDEx)  . . . . . . . . . . . . . . . . . 45

Table 26. Port A–C Stop Mode Recovery Source Enable Subregisters (PSMREx) . . 46

Table 27. Port A–C Pull-Up Enable Subregisters (PPUEx)  . . . . . . . . . . . . . . . . . . . . 47

Table 28. Port A–C Alternate Function Set 1 Subregisters (PAFS1x)  . . . . . . . . . . . . 48

Table 29. Port A–C Alternate Function Set 2 Subregisters (PxAFS2)  . . . . . . . . . . . . 49

Table 30. Port A–C Input Data Registers (PxIN)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Table 31. Port A–C Output Data Register (PxOUT) . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Table 32. LED Drive Enable (LEDEN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Table 33. LED Drive Level High Register (LEDLVLH)  . . . . . . . . . . . . . . . . . . . . . . 52
PS024315-1011 P R E L I M I N A R Y List of Tables



Z8 Encore! XP® F0823 Series
Product Specification

2

• 2.7 V to 3.6 V operating voltage

• Up to thirteen 5 V-tolerant input pins

• 8-, 20-, and 28-pin packages

• 0°C to +70°C and –40°C to +105°C for operating temperature ranges

Part Selection Guide

Table 1 lists the basic features and package styles available for each device within the Z8 
Encore! XP® F0823 Series product line.

Table 1. F0823 Series Family Part Selection Guide 

Part
Number

Flash
(KB)

RAM
(B) I/O

ADC
Inputs Packages

Z8F0823 8 1024 6–22 4–8 8-, 20-, and 28-pins

Z8F0813 8 1024 6–24 0 8-, 20-, and 28-pins

Z8F0423 4 1024 6–22 4–8 8-, 20-, and 28-pins

Z8F0413 4 1024 6–24 0 8-, 20-, and 28-pins

Z8F0223 2 512 6–22 4–8 8-, 20-, and 28-pins

Z8F0213 2 512 6–24 0 8-, 20-, and 28-pins

Z8F0123 1 256 6–22 4–8 8-, 20-, and 28-pins

Z8F0113 1 256 6–24 0 8-, 20-, and 28-pins
PS024315-1011 P R E L I M I N A R Y Part Selection Guide
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Figure 2. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 8-Pin SOIC, QFN/MLF-S, or PDIP Package*

Figure 3. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 20-Pin SOIC, SSOP or PDIP Package*

Figure 4. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 28-Pin SOIC, SSOP or PDIP Package*
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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 dis-
abled.

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.
PS024315-1011 P R E L I M I N A R Y Reset Types
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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 vec-
tor address. Following Stop Mode Recovery, the STOP bit in the Watchdog Timer Control 
Register is set to 1. Table 11 lists the Stop Mode Recovery sources and resulting actions. 
The section following the table provides more detailed information about each of the Stop 
Mode Recovery sources.

Stop Mode Recovery Using Watchdog Timer Time-Out

If the Watchdog Timer times out during STOP Mode, the device undergoes a Stop Mode 
Recovery sequence. In the Watchdog Timer Control Register, the WDT and STOP bits are set 
to 1. If the Watchdog Timer is configured to generate an interrupt upon time-out and Z8 
Encore! XP F0823 Series device is configured to respond to interrupts, the eZ8 CPU services 
the Watchdog Timer interrupt request following the normal Stop Mode Recovery sequence.

Stop Mode Recovery Using a GPIO Port Pin Transition

Each of the GPIO port pins can be configured as a Stop Mode Recovery input source. On 
any GPIO pin enabled as a Stop Mode Recovery source, a change in the input pin value 
(from High to Low or from Low to High) initiates Stop Mode Recovery. 

The SMR pulses shorter than specified does not trigger a recovery. When this happens, the 
STOP bit in the Reset Status (RSTSTAT) Register is set to 1.

In STOP Mode, the GPIO Port Input Data registers (PxIN) are disabled. The Port Input 
Data registers record the port transition only if the signal stays on the port pin through the 
end of the Stop Mode Recovery delay. As a result, short pulses on the port pin can initiate 
Stop Mode Recovery without being written to the Port Input Data Register or without ini-
tiating an interrupt (if enabled for that pin).

Table 11. Stop Mode Recovery Sources and Resulting Action 

Operating Mode Stop Mode Recovery Source Action

STOP Mode Watchdog Timer time-out when configured 
for Reset

Stop Mode Recovery

Watchdog Timer time-out when configured 
for interrupt

Stop Mode Recovery followed by interrupt 
(if interrupts are enabled)

Data transition on any GPIO port pin 
enabled as a Stop Mode Recovery source

Stop Mode Recovery

Assertion of external RESET Pin System Reset

Debug Pin driven Low System Reset

Note:

Caution:
PS024315-1011 P R E L I M I N A R Y Stop Mode Recovery
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[4]
EXT

External Reset Indicator
If this bit is set to 1, a Reset initiated by the external RESET pin occurred. A Power-On Reset 
or a Stop Mode Recovery from a change in an input pin resets this bit. Reading this register 
resets this bit. For POR/Stop Mode Recover event values, please see Table 13.

[3:0] Reserved
These bits are reserved and must be programmed to 0000 when read.

Table 13. POR Indicator Values

Reset or Stop Mode Recovery Event POR STOP WDT EXT

Power-On Reset 1 0 0 0

Reset using RESET pin assertion 0 0 0 1

Reset using WDT time-out 0 0 1 0

Reset using the OCD (OCTCTL[1] set to 1) 1 0 0 0

Reset from STOP Mode using DBG Pin driven Low 1 0 0 0

Stop Mode Recovery using GPIO pin transition 0 1 0 0

Stop Mode Recovery using WDT time-out 0 1 1 0

Bit Description (Continued)
PS024315-1011 P R E L I M I N A R Y Reset Register Definitions



Z8 Encore! XP® F0823 Series
Product Specification

35
PA0 and PA6 contain two different timer functions, a timer input and a complementary timer 
output. Both of these functions require the same GPIO configuration, the selection between 
the two is based on the timer mode. For more details, see the Timers chapter on page 69.

For pins with multiple alternate functions, Zilog recommends writing to the AFS1 and 
AFS2 subregisters before enabling the alternate function via the AF Subregister. This 
prevents spurious transitions through unwanted alternate function modes. 

Table 16. Port Alternate Function Mapping (8-Pin Parts) 

Port Pin Mnemonic
Alternate Function 
Description

Alternate 
Function Select 
Register AFS1

Alternate 
Function 
Select 
Register 
AFS2

Port A PA0 T0IN Timer 0 Input AFS1[0]: 0 AFS2[0]: 0

Reserved AFS1[0]: 0 AFS2[0]: 1

Reserved AFS1[0]: 1 AFS2[0]: 0

T0OUT Timer 0 Output Complement AFS1[0]: 1 AFS2[0]: 1

PA1 T0OUT Timer 0 Output AFS1[1]: 0 AFS2[1]: 0

Reserved AFS1[1]: 0 AFS2[1]: 1

CLKIN External Clock Input AFS1[1]: 1 AFS2[1]: 0

Analog Functions* ADC Analog Input/VREF AFS1[1]: 1 AFS2[1]: 1

PA2 DE0 UART 0 Driver Enable AFS1[2]: 0 AFS2[2]: 0

RESET External Reset AFS1[2]: 0 AFS2[2]: 1

T1OUT Timer 1 Output AFS1[2]: 1 AFS2[2]: 0

Reserved AFS1[2]: 1 AFS2[2]: 1

PA3 CTS0 UART 0 Clear to Send AFS1[3]: 0 AFS2[3]: 0

COUT Comparator Output AFS1[3]: 0 AFS2[3]: 1

T1IN Timer 1 Input AFS1[3]: 1 AFS2[3]: 0

Analog Functions* ADC Analog Input AFS1[3]: 1 AFS2[3]: 1

PA4 RXD0 UART 0 Receive Data AFS1[4]: 0 AFS2[4]: 0

Reserved AFS1[4]: 0 AFS2[4]: 1

Reserved AFS1[4]: 1 AFS2[4]: 0

Analog Functions* ADC/Comparator Input (N) AFS1[4]: 1 AFS2[4]: 1

PA5 TXD0 UART 0 Transmit Data AFS1[5]: 0 AFS2[5]: 0

T1OUT Timer 1 Output Complement AFS1[5]: 0 AFS2[5]: 1

Reserved AFS1[5]: 1 AFS2[5]: 0

Analog Functions* ADC/Comparator Input (P) AFS1[5]: 1 AFS2[5]: 1
Note: *Analog Functions include ADC inputs, ADC reference and comparator inputs. Also, alternate function selection 

as described in the Port A–C Alternate Function Subregisters section on page 43 must be enabled.

Caution:
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Port A–C Alternate Function Set 2 Subregisters

The Port A–C Alternate Function Set 2 Subregister (Table 29) is accessed through the Port 
A–C Control Register by writing 08H to the Port A–C Address Register. The Alternate 
Function Set 2 subregisters selects the alternate function available at a port pin. Alternate 
Functions selected by setting or clearing bits of this register is defined in Table 15 in the 
section the GPIO Alternate Functions section on page 34.

Table 29. Port A–C Alternate Function Set 2 Subregisters (PxAFS2)

Bit 7 6 5 4 3 2 1 0

Field PAFS27 PAFS26 PAFS25 PAFS24 PAFS23 PAFS22 PAFS21 PAFS20

RESET 00H (all ports of 20/28 pin devices); 04H (Port A of 8-pin device)

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

Address If 08H in Port A–C Address Register, accessible through the Port A–C Control Register

Bit Description 

[7:0]
PAFS2x

Port Alternate Function Set 2
0 = Port Alternate Function selected as defined in Table 15 on page 33; also see the GPIO 

Alternate Functions section on page 34).
1 = Port Alternate Function selected as defined in Table 15.

Note: x indicates the specific GPIO port pin number (7–0).
PS024315-1011 P R E L I M I N A R Y GPIO Control Register Definitions
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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 sig-
nal 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 about using the baud 
rate generator as an additional timer, see the Universal Asynchronous Receiver/Transmit-
ter chapter on page 97.
PS024315-1011 P R E L I M I N A R Y Timers
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Watchdog Timer Reload High Byte Register (WDTH): see page 95

Watchdog Timer Reload Low Byte Register (WDTL): see page 95

Watchdog Timer Control Register

The Watchdog Timer Control (WDTCTL) register is a write-only control register. Writing 
the 55H, AAH unlock sequence to the WDTCTL Register address unlocks the three Watch-
dog Timer Reload Byte registers (WDTU, WDTH and WDTL) to allow changes to the 
time-out period. These write operations to the WDTCTL Register address produce no 
effect on the bits in the WDTCTL Register. The locking mechanism prevents spurious 
writes to the Reload registers.

This register address is shared with the read-only Reset Status Register.

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 61 through 63, form the 24-bit reload value that is loaded into the 
Watchdog Timer when a WDT instruction executes. The 24-bit reload value ranges across 
bits [23:0] to encompass the three bytes {WDTU[7:0], WDTH[7:0], WDTL[7:0]}. Writ-
ing 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 Control Register (WDTCTL)

Bit 7 6 5 4 3 2 1 0

Field WDTUNLK

RESET X X X X X X X X

R/W W W W W W W W W

Address FF0H

Bit Description 

[7:0]
WDTUNLK

Watchdog Timer Unlock
The software must write the correct unlocking sequence to this register before it is allowed 
to modify the contents of the Watchdog Timer reload registers.

Caution:
PS024315-1011 P R E L I M I N A R Y Watchdog Timer Control Register 
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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.
PS024315-1011 P R E L I M I N A R Y Universal Asynchronous Receiver/
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Operation
The UART always transmits and receives data in an 8-bit data format, least-significant bit 
(lsb) first. An even or odd parity bit can be added to the data stream. Each character begins 
with an active Low Start bit and ends with either 1 or 2 active High Stop bits. Figure 11 
and Figure 12 display the asynchronous data format employed by the UART without par-
ity and with parity, respectively.

Figure 10. UART Block Diagram
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1. Checks the UART Status 0 Register to determine the source of the interrupt - error, 
break, or received data.

2. Reads the data from the UART Receive Data Register if the interrupt was because of 
data available. If operating in MULTIPROCESSOR (9-bit) Mode, further actions may 
be required depending on the MULTIPROCESSOR Mode bits MPMD[1:0].

3. Clears the UART Receiver interrupt in the applicable Interrupt Request register.

4. Executes the IRET instruction to return from the interrupt-service routine and await 
more data.

Clear To Send (CTS) Operation

The CTS pin, if enabled by the CTSE bit of the UART Control 0 Register, performs flow 
control on the outgoing transmit datastream. The Clear To Send (CTS) input pin is sam-
pled one system clock before beginning any new character transmission. To delay trans-
mission of the next data character, an external receiver must deassert CTS at least one 
system clock cycle before a new data transmission begins. For multiple character trans-
missions, this action is typically performed during Stop Bit transmission. If CTS deasserts 
in the middle of a character transmission, the current character is sent completely.

MULTIPROCESSOR (9-Bit) Mode

The UART has a MULTIPROCESSOR (9-bit) Mode that uses an extra (9th) bit for selec-
tive communication when a number of processors share a common UART bus. In MULTI-
PROCESSOR Mode (also referred to as 9-bit mode), the multiprocessor bit (MP) is 
transmitted immediately following the 8-bits of data and immediately preceding the Stop 
bit(s) as displayed in Figure 13. The character format is given below:

In MULTIPROCESSOR (9-bit) Mode, the parity bit location (9th bit) becomes the Multi-
processor control bit. The UART Control 1 and Status 1 registers provide MULTIPRO-
CESSOR (9-bit) Mode control and status information. If an automatic address matching 

Figure 13. UART Asynchronous MULTIPROCESSOR Mode Data Format
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UART Transmit Data Register

Data bytes written to the UART Transmit Data Register (Table 64) are shifted out on the 
TXDx pin. The Write-only UART Transmit Data Register shares a Register File address 
with the read-only UART Receive Data Register.

UART Receive Data Register

Data bytes received through the RXDx pin are stored in the UART Receive Data Register 
(Table 65). The read-only UART Receive Data Register shares a Register File address 
with the Write-only UART Transmit Data Register.

Table 64. UART Transmit Data Register (U0TXD)

Bit 7 6 5 4 3 2 1 0

Field TXD

RESET X X X X X X X X

R/W W W W W W W W W

Address F40H

Bit Description 

[7:0]
TXD

Transmit Data
UART transmitter data byte to be shifted out through the TXDx pin.

Table 65. UART Receive Data Register (U0RXD)

Bit 7 6 5 4 3 2 1 0

Field RXD

RESET X X X X X X X X

R/W R R R R R R R R

Address F40H

Bit Description 

[7:0]
RXD

Receive Data
UART receiver data byte from the RXDx pin.
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Analog-to-Digital Converter

The Analog-to-Digital Converter (ADC) converts an analog input signal to its digital rep-
resentation. The features of this sigma-delta ADC include:

• 10-bit resolution

• Eight single-ended analog input sources are multiplexed with general-purpose I/O 
ports

• Interrupt upon conversion complete

• Bandgap generated internal voltage reference generator with two selectable levels

• Factory offset and gain calibration

Architecture
Figure 19 displays the major functional blocks of the ADC. An analog multiplexer net-
work selects the ADC input from the available analog pins, ANA0 through ANA7.
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ADC Control/Status Register 1

The second ADC Control Register contains the voltage reference level selection bit.

Table 75. ADC Control/Status Register 1 (ADCCTL1)

Bit 7 6 5 4 3 2 1 0

Field REFSELH Reserved

RESET 1 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 F71H

Bit Description 

[7]
REFSELH

Voltage Reference Level Select High Bit
In conjunction with the Low bit (REFSELL) in ADC Control Register 0, this bit determines 
the level of the internal voltage reference; the following details the effects of {REFSELH, 
REFSELL}; this reference is independent of the Comparator reference.
00 = Internal Reference Disabled, reference comes from external pin.
01 = Internal Reference set to 1.0 V.
10 = Internal Reference set to 2.0 V (default).

[6:0] Reserved
These bits are reserved and must be programmed to 0000000.
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Oscillator Control

Z8 Encore! XP F0823 Series devices uses three possible clocking schemes, each user-
selectable. These three schemes are:

• On-chip precision trimmed RC oscillator

• External clock drive

• On-chip low power Watchdog Timer oscillator

In addition, F0823 Series devices contain clock failure detection and recovery circuitry, 
which allow continued operation despite a failure of the primary oscillator.

Operation
This chapter discusses the logic used to select the system clock and handle primary oscil-
lator failures. A description of the specific operation of each oscillator is outlined else-
where in this document.

System Clock Selection

The oscillator control block selects from the available clocks. Table 104 details each clock 
source and its usage.

Table 104. Oscillator Configuration and Selection 

Clock Source Characteristics Required Setup

Internal Precision 
RC Oscillator

• 32.8 kHz or 5.53 MHz
• ± 4% accuracy when trimmed
• No external components required

• Unlock and write Oscillator Control 
Register (OSCCTL) to enable and 
select oscillator at either 5.53 MHz or
32.8 kHz

External Clock 
Drive

• 0 to 20 MHz
• Accuracy dependent on external clock 

source

• Write GPIO registers to configure PB3 
pin for external clock function

• Unlock and write OSCCTL to select 
external system clock

• Apply external clock signal to GPIO

Internal Watchdog 
Timer Oscillator

• 10 kHz nominal
• ± 40% accuracy; no external compo-

nents required
• Very Low power consumption

• Enable WDT if not enabled and wait 
until WDT Oscillator is operating.

• Unlock and write Oscillator Control 
Register (OSCCTL) to enable and 
select oscillator
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LDX dst, src dst  src r ER 84 – – – – – – 3 2

Ir ER 85 3 3

R IRR 86 3 4

IR IRR 87 3 5

r X(rr) 88 3 4

X(rr) r 89 3 4

ER r 94 3 2

ER Ir 95 3 3

IRR R 96 3 4

IRR IR 97 3 5

ER ER E8 4 2

ER IM E9 4 2

LEA dst, X(src) dst  src + X r X(r) 98 – – – – – – 3 3

rr X(rr) 99 3 5

MULT dst dst[15:0]  
   dst[15:8] * dst[7:0]

RR F4 – – – – – – 2 8

NOP No operation 0F – – – – – – 1 2

OR dst, src dst  dst OR src r r 42 – * * 0 – – 2 3

r Ir 43 2 4

R R 44 3 3

R IR 45 3 4

R IM 46 3 3

IR IM 47 3 4

ORX dst, src dst  dst OR src ER ER 48 – * * 0 – – 4 3

ER IM 49 4 3

POP dst dst  @SP
SP  SP + 1

R 50 – – – – – – 2 2

IR 51 2 3

Table 118. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic Symbolic Operation

Address 
Mode

Opcode(s)
(Hex)

Flags
Fetch

Cycles
Instr.

Cyclesdst src C Z S V D H

Note: Flags Notation:
* = Value is a function of the result of the operation.
– = Unaffected.
X = Undefined.
0 = Reset to 0.
1 = Set to 1.
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Z8 Encore! XP F0823 Series with 1 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0°C to 70°C

Z8F0123PB005SG 1 KB 256 B 6 12 2 4 1 PDIP 8-pin package

Z8F0123QB005SG 1 KB 256 B 6 12 2 4 1 QFN 8-pin package

Z8F0123SB005SG 1 KB 256 B 6 12 2 4 1 SOIC 8-pin package

Z8F0123SH005SG 1 KB 256 B 16 18 2 7 1 SOIC 20-pin package

Z8F0123HH005SG 1 KB 256 B 16 18 2 7 1 SSOP 20-pin package

Z8F0123PH005SG 1 KB 256 B 16 18 2 7 1 PDIP 20-pin package

Z8F0123SJ005SG 1 KB 256 B 22 18 2 8 1 SOIC 28-pin package

Z8F0123HJ005SG 1 KB 256 B 22 18 2 8 1 SSOP 28-pin package

Z8F0123PJ005SG 1 KB 256 B 22 18 2 8 1 PDIP 28-pin package

Extended Temperature: –40°C to 105°C

Z8F0123PB005EG 1 KB 256 B 6 12 2 4 1 PDIP 8-pin package

Z8F0123QB005EG 1 KB 256 B 6 12 2 4 1 QFN 8-pin package

Z8F0123SB005EG 1 KB 256 B 6 12 2 4 1 SOIC 8-pin package

Z8F0123SH005EG 1 KB 256 B 16 18 2 7 1 SOIC 20-pin package

Z8F0123HH005EG 1 KB 256 B 16 18 2 7 1 SSOP 20-pin package

Z8F0123PH005EG 1 KB 256 B 16 18 2 7 1 PDIP 20-pin package

Z8F0123SJ005EG 1 KB 256 B 22 18 2 8 1 SOIC 28-pin package

Z8F0123HJ005EG 1 KB 256 B 22 18 2 8 1 SSOP 28-pin package

Z8F0123PJ005EG 1 KB 256 B 22 18 2 8 1 PDIP 28-pin package

Table 135. Z8 Encore! XP F0823 Series Ordering Matrix (Continued)
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read OCD revision (00H) 163
read OCD status register (02H) 163
read program counter (07H) 164
read program memory (0BH) 164
read program memory CRC (0EH) 165
read register (09H) 164
read runtime counter (03H) 163
step instruction (10H) 165
stuff instruction (11H) 166
write data memory (0CH) 165
write OCD control register (04H) 163
write program counter (06H) 163
write program memory (0AH) 164
write register (08H) 164

on-chip debugger (OCD) 156
on-chip debugger signals 10
ONE-SHOT mode 88
opcode map

abbreviations 193
cell description 192
first 194
second after 1FH 195

Operational Description 21, 30, 33, 69, 91, 97, 117, 
121, 132, 134, 146, 156, 169, 173

OR 181
ordering information 211
ORX 181

P
p 176
Packaging 210
part selection guide 2
PC 177
peripheral AC and DC electrical characteristics 201
pin characteristics 11
Pin Descriptions 7
polarity 176
POP 180
pop using extended addressing 180
POPX 180
port availability, device 33
port input timing (GPIO) 205
port output timing, GPIO 206

power supply signals 10
Power-on and Voltage Brownout electrical charac-

teristics and timing 201
Power-On Reset (POR) 23
program control instructions 181
program counter 177
program memory 13
PUSH 180
push using extended addressing 180
PUSHX 180
PWM mode 89
PxADDR register 41
PxCTL register 42

R
R 176
r 176
RA

register address 177
RCF 179, 180
receive

IrDA data 119
receiving UART data-interrupt-driven method 102
receiving UART data-polled method 101
register 176

ADC control (ADCCTL) 126, 129
ADC data high byte (ADCDH) 130
ADC data low bits (ADCDL) 131
flash control (FCTL) 141, 148, 149
flash high and low byte (FFREQH and FRE-
EQL) 144
flash page select (FPS) 142, 144
flash status (FSTAT) 142
GPIO port A-H address (PxADDR) 41
GPIO port A-H alternate function sub-registers 
44
GPIO port A-H control address (PxCTL) 42
GPIO port A-H data direction sub-registers 43
OCD control 166
OCD status 168
UARTx baud rate high byte (UxBRH) 115
UARTx baud rate low byte (UxBRL) 115
UARTx Control 0 (UxCTL0) 112, 115
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