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What is "Embedded - Microcontrollers"?
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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
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microcontrollers, differentiated by their processing power
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used in simple applications like basic control systems and
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medium-scale applications like industrial automation. 32-
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used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
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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 16

Program Memory Size 2KB (2K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512 x 8

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

Data Converters A/D 7x10b

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Through Hole

Package / Case 20-DIP (0.300", 7.62mm)

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/zilog/z8f0223ph005sg

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/z8f0223ph005sg-4429052
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

x

List of Figures

Figure 1. Z8 Encore! XP F0823 Series Block Diagram  . . . . . . . . . . . . . . . . . . . . . . . . 3

Figure 2. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 8-Pin SOIC, QFN/MLF-S, 
or PDIP Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Figure 3. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 20-Pin SOIC, SSOP 
or PDIP Package  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Figure 4. Z8F08x3, Z8F04x3, F02x3 and Z8F01x3 in 28-Pin SOIC, SSOP 
or PDIP Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Figure 5. Power-On Reset Operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Figure 6. Voltage Brown-Out Reset Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Figure 7. GPIO Port Pin Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Figure 8. Interrupt Controller Block Diagram  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Figure 9. Timer Block Diagram  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Figure 10. UART Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Figure 11. UART Asynchronous Data Format without Parity  . . . . . . . . . . . . . . . . . . . 99

Figure 12. UART Asynchronous Data Format with Parity . . . . . . . . . . . . . . . . . . . . . . 99

Figure 13. UART Asynchronous MULTIPROCESSOR Mode Data Format  . . . . . . 103

Figure 14. UART Driver Enable Signal Timing (shown with 1 Stop Bit and Parity)  105

Figure 15. UART Receiver Interrupt Service Routine Flow  . . . . . . . . . . . . . . . . . . . 107

Figure 16. Infrared Data Communication System Block Diagram   . . . . . . . . . . . . . . 117

Figure 17. Infrared Data Transmission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Figure 18. IrDA Data Reception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Figure 19. Analog-to-Digital Converter Block Diagram  . . . . . . . . . . . . . . . . . . . . . . 122

Figure 20. Flash Memory Arrangement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Figure 21. Flash Controller Operation Flowchart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Figure 22. On-Chip Debugger Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Figure 23. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface, 
# 1 of 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Figure 24. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface, 
# 2 of 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

Figure 25. OCD Data Format  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Figure 26. Opcode Map Cell Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Figure 27. First Opcode Map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194

Figure 28. Second Opcode Map after 1FH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Figure 29. Port Input Sample Timing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
PS024315-1011 P R E L I M I N A R Y List of Figures



Z8 Encore! XP® F0823 Series
Product Specification

xi
Figure 30. GPIO Port Output Timing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Figure 31. On-Chip Debugger Timing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Figure 32. UART Timing With CTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208

Figure 33. UART Timing Without CTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209
PS024315-1011 P R E L I M I N A R Y List of Figures



Z8 Encore! XP® F0823 Series
Product Specification

9

*Analog input alternate functions (ANA) are not available on Z8F0x13 devices.

Signal Descriptions
Table 3 lists the Z8 Encore! XP F0823 Series signals. To determine the signals available 
for the specific package styles, see the Pin Configurations section on page 7.

Table 3. Signal Descriptions 

Signal Mnemonic I/O Description

General-Purpose I/O Ports A–D

PA[7:0] I/O Port A. These pins are used for general-purpose I/O.

PB[7:0]1 I/O Port B. These pins are used for general-purpose I/O. PB6 and PB7 are 
available only in those devices without an ADC.

PC[7:0] I/O Port C. These pins are used for general-purpose I/O.

UART Controllers

TXD0 O Transmit Data. This signal is the transmit output from the UART and IrDA.

RXD0 I Receive Data. This signal is the receive input for the UART and IrDA.

CTS0 I Clear To Send. This signal is the flow control input for the UART.

DE O Driver Enable. This signal allows automatic control of external RS-485 
drivers. This signal is approximately the inverse of the TXE (Transmit 
Empty) bit in the UART Status 0 Register. The DE signal can be used to 
ensure the external RS-485 driver is enabled when data is transmitted by 
the UART.

Timers

T0OUT/T1OUT O Timer Output 0–1. These signals are output from the timers.

T0OUT/T1OUT O Timer Complement Output 0–1. These signals are output from the timers 
in PWM DUAL OUTPUT Mode.

T0IN/T1IN I Timer Input 0–1. These signals are used as the capture, gating and coun-
ter inputs. The T0IN signal is multiplexed T0OUT signals.

Comparator

CINP/CINN I Comparator Inputs. These signals are the positive and negative inputs to 
the comparator.

Notes:
1. PB6 and PB7 are only available in 28-pin packages without ADC. In 28-pin packages with ADC, they are 

replaced by AVDD and AVSS.
2. The AVDD and AVSS signals are available only in 28-pin packages with ADC. They are replaced by PB6 and 

PB7 on 28-pin packages without ADC.

Note:
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COUT O Comparator Output. This is the output of the comparator.

Analog

ANA[7:0] I Analog port. These signals are used as inputs to the ADC. The ANA0, 
ANA1, and ANA2 pins can also access the inputs and output of the inte-
grated transimpedance amplifier.

VREF I/O Analog-to-Digital Converter reference voltage input.

Clock Input

CLKIN I Clock Input Signal. This pin can be used to input a TTL-level signal to be 
used as the system clock.

LED Drivers

LED O Direct LED drive capability. All port C pins have the capability to drive an 
LED without any other external components. These pins have programma-
ble drive strengths set by the GPIO block.

On-Chip Debugger

DBG I/O Debug. This signal is the control and data input and output to and from the 
OCD. 
Caution: The DBG pin is open-drain and requires an external pull-up 
resistor to ensure proper operation.

Reset

RESET I/O RESET. Generates a reset when asserted (driven Low). Also serves as a 
reset indicator; the Z8 Encore! XP forces this pin Low when in reset. This 
pin is open-drain and features an enabled internal pull-up resistor.

Power Supply

VDD I Digital Power Supply.

AVDD
2 I Analog Power Supply.

VSS I Digital Ground.

AVSS I Analog Ground.

Table 3. Signal Descriptions (Continued)

Signal Mnemonic I/O Description

Notes:
1. PB6 and PB7 are only available in 28-pin packages without ADC. In 28-pin packages with ADC, they are 

replaced by AVDD and AVSS.
2. The AVDD and AVSS signals are available only in 28-pin packages with ADC. They are replaced by PB6 and 

PB7 on 28-pin packages without ADC.
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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 the Port A–C Control Reg-
isters section on page 42), 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 about STOP Mode, see the Low-Power Modes section on page 30. During Stop 
Mode Recovery, the CPU is held in reset for 66 IPO cycles if the crystal oscillator is dis-
abled 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 sys-
tem 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.
PS024315-1011 P R E L I M I N A R Y Stop Mode Recovery
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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:
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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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PC[2:0]. All other signal pins are 5 V-tolerant, and can safely handle inputs higher than 
VDD even with the pull-ups enabled.

External Clock Setup
For systems using an external TTL drive, PB3 is the clock source for 20- and 28-pin 
devices. In this case, configure PB3 for alternate function CLKIN. Write the Oscillator 
Control Register (see the Oscillator Control Register Definitions section on page 171) 
such that the external oscillator is selected as the system clock. For 8-pin devices, use PA1 
instead of PB3.

GPIO Interrupts
Many of the GPIO port pins are used as interrupt sources. Some port pins are configured 
to generate an interrupt request on either the rising edge or falling edge of the pin input 
signal. Other port pin interrupt sources generate an interrupt when any edge occurs (both 
rising and falling). For more information about interrupts using the GPIO pins, see the 
Interrupt Controller chapter on page 54.

GPIO Control Register Definitions
Four registers for each port provide access to GPIO control, input data, and output data. 
Table 18 lists these port registers. Use the Port A–D Address and Control registers 
together to provide access to subregisters for port configuration and control.

 
Table 18. GPIO Port Registers and Subregisters 

Port Register 
Mnemonic Port Register Name

PxADDR Port A–C Address Register (Selects subregisters).

PxCTL Port A–C Control Register (Provides access to subregisters).

PxIN Port A–C Input Data Register.

PxOUT Port A–C Output Data Register.

Port Subregister 
Mnemonic Port Register Name

PxDD Data Direction.

PxAF Alternate Function.

PxOC Output Control (Open-Drain).
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LED Drive Level High Register

The LED Drive Level registers contain two control bits for each Port C pin (Table 33). 
These two bits select between four programmable drive levels. Each pin is individually 
programmable.

Table 33. LED Drive Level High Register (LEDLVLH)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLH[7:0]

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 F83H

Bit Description 

[7:0]
LEDLVLH

LED Level High Bit
{LEDLVLH, LEDLVLL} select one of four programmable current drive levels for each Port C 
pin.
00 = 3 mA.
01= 7 mA.
10= 13 mA.
11= 20 mA.
PS024315-1011 P R E L I M I N A R Y GPIO Control Register Definitions
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If TPOL is set to 1, the ratio of the PWM output High time to the total period is represented 
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 
of the Timer Input signal. When the capture event occurs, an interrupt is generated and the 
timer continues counting. The INPCAP bit in TxCTL1 Register is set to indicate the timer 
interrupt is because of an 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 inter-
rupt and continues counting. The INPCAP bit in TxCTL1 Register clears indicating the 
timer interrupt is not 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 the software to determine if interrupts were generated by either a capture or a 
reload event. If the PWM High and Low Byte registers still contain 0000H after the 
interrupt, the interrupt was generated by a reload.

5. 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 

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

------------------------------------------------------------------- 100=

PWM Output High Time Ratio (%) PWM Value
Reload Value
------------------------------------ 100=
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input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field 
of the TxCTL1 Register.

6. Configure the associated GPIO port pin for the Timer Input alternate function.

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

In CAPTURE Mode, the elapsed time from timer start to capture event can be calculated 
using the following equation:

CAPTURE RESTART Mode

In CAPTURE RESTART Mode, the current timer count value is recorded when the 
acceptable external 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 fall-
ing edge of the Timer Input signal. When the capture event occurs, an interrupt is gener-
ated and 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 inter-
rupt is because of 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 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. The INPCAP bit in TxCTL1 Register is cleared to indicate 
the timer interrupt is not caused by an input capture event.

Observe the following steps to configure a timer for CAPTURE RESTART Mode and ini-
tiating the count:

1. Write to the Timer Control Register to:

– Disable the timer

– Configure the timer for CAPTURE RESTART Mode; setting the mode also 
involves writing to TMODEHI bit in TxCTL1 Register

– 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. 

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

--------------------------------------------------------------------------------------------------=
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Table 61. Watchdog Timer Reload Upper Byte Register (WDTU)

Bit 7 6 5 4 3 2 1 0

Field WDTU

RESET 00H

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Address FF1H

Note: R/W*—Read returns the current WDT count value. Write sets the appropriate Reload Value.

Bit Description 

[7:0]
WDTU

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

Table 62. Watchdog Timer Reload High Byte Register (WDTH)

Bit 7 6 5 4 3 2 1 0

Field WDTH

RESET 04H

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Address FF2H

Note: R/W*—Read returns the current WDT count value. 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.

Table 63. Watchdog Timer Reload Low Byte Register (WDTL)

Bit 7 6 5 4 3 2 1 0

Field WDTL

RESET 00H

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Address FF3H

Note: R/W*—Read returns the current WDT count value. Write sets the appropriate Reload Value.
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UART Status 1 Register

This register contains multiprocessor control and status bits.

[2]
TDRE

Transmitter Data Register Empty
This bit indicates that the UART Transmit Data Register is empty and ready for additional data. 
Writing to the UART Transmit Data Register resets this bit.
0 = Do not write to the UART Transmit Data Register.
1 = The UART Transmit Data Register is ready to receive an additional byte to be transmitted.

[1]
TXE

Transmitter Empty
This bit indicates that the transmit shift register is empty and character transmission is finished.
0 = Data is currently transmitting.
1 = Transmission is complete.

[0]
CTS

CTS Signal
When this bit is read, it returns the level of the CTS signal. This signal is active Low.

Table 67. UART Status 1 Register (U0STAT1)

Bit 7 6 5 4 3 2 1 0

Field Reserved NEWFRM MPRX

RESET 0 0 0 0 0 0 0 0

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

Address F44H

Bit Description 

[7:2] Reserved
These bits are reserved; R/W bits must be programmed to 000000 during writes and 
000000 when read.

[1]
NEWFRM

New Frame
A status bit denoting the start of a new frame. Reading the UART Receive Data Register 
resets this bit to 0.
0 = The current byte is not the first data byte of a new frame.
1 = The current byte is the first data byte of a new frame.

[0]
MPRX

Multiprocessor Receive
Returns the value of the most recent multiprocessor bit received. Reading from the UART 
Receive Data Register resets this bit to 0.

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



Z8 Encore! XP® F0823 Series
Product Specification

112
UART Control 0 and Control 1 Registers

The UART Control 0 and Control 1 registers (Table 68 and Table 69) configure the 
properties of the UART’s transmit and receive operations. The UART Control registers 
must not be written while the UART is enabled.

Table 68. UART Control 0 Register (U0CTL0)

Bit 7 6 5 4 3 2 1 0

Field TEN REN CTSE PEN PSEL SBRK STOP LBEN

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 F42H

Bit Description 

[7]
TEN

Transmit Enable
This bit enables or disables the transmitter. The enable is also controlled by the CTS signal 
and the CTSE bit. If the CTS signal is low and the CTSE bit is 1, the transmitter is enabled. 
0 = Transmitter disabled.
1 = Transmitter enabled.

[6]
REN

Receive Enable
This bit enables or disables the receiver.
0 = Receiver disabled.
1 = Receiver enabled.

[5]
CTSE

CTSE—CTS Enable
0 = The CTS signal has no effect on the transmitter.
1 = The UART recognizes the CTS signal as an enable control from the transmitter.

[4]
PEN

Parity Enable
This bit enables or disables parity. Even or odd is determined by the PSEL bit.
0 = Parity is disabled.
1 = The transmitter sends data with an additional parity bit and the receiver receives an addi-

tional parity bit .

[3]
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.

[2]
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.
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– CEN resets to 0 to indicate the conversion is complete

6. If the ADC remains idle for 160 consecutive system clock cycles, it is automatically 
powered-down.

Continuous Conversion

When configured for continuous conversion, the ADC continuously performs an analog-
to-digital conversion on the selected analog input. Each new data value over-writes the 
previous value stored in the ADC Data registers. An interrupt is generated after each con-
version.

In CONTINUOUS Mode, ADC updates are limited by the input signal bandwidth of the 
ADC and the latency of the ADC and its digital filter. Step changes at the input are not 
detected at the next output from the ADC. The response of the ADC (in all modes) is lim-
ited by the input signal bandwidth and the latency.

Observe the following steps for setting up the ADC and initiating continuous conversion:

1. Enable the acceptable analog input by configuring the general-purpose I/O pins for 
alternate function. This action disables the digital input and output driver.

2. Write the ADC Control/Status Register 1 to configure the ADC:

– Write the REFSELH bit of the pair {REFSELH, REFSELL} to select the internal 
voltage reference level or to disable the internal reference. The REFSELH bit is 
contained in the ADC Control/Status Register 1.

3. Write to the ADC Control Register 0 to configure the ADC for continuous conversion. 
The bit fields in the ADC Control Register can be written simultaneously:

– Write to the ANAIN[3:0] field to select from the available analog input sources 
(different input pins available depending on the device).

– Set CONT to 1 to select continuous conversion.

– If the internal VREF must be output to a pin, set the REFEXT bit to 1. The inter-
nal voltage reference must be enabled in this case.

– Write the REFSELL bit of the pair {REFSELH, REFSELL} to select the internal 
voltage reference level or to disable the internal reference. The REFSELL bit is 
contained in ADC Control Register 0.

– Set CEN to 1 to start the conversions.

Caution:
PS024315-1011 P R E L I M I N A R Y Operation



Z8 Encore! XP® F0823 Series
Product Specification

187
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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Electrical Characteristics

The data in this chapter represents all known data prior to qualification and characteriza-
tion of the F0823 Series of products, and is therefore subject to change. Additional electri-
cal characteristics may be found in the individual chapters of this document.

Absolute Maximum Ratings
Stresses greater than those listed in Table 120 may cause permanent damage to the device. 
These ratings are stress ratings only. Operation of the device at any condition outside those 
indicated in the operational sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
For improved reliability, tie unused inputs to one of the supply voltages (VDD or VSS).

Table 120. Absolute Maximum Ratings 

Parameter Minimum Maximum Units Notes

Ambient temperature under bias –40 +105 °C

Storage temperature –65 +150 °C

Voltage on any pin with respect to VSS –0.3 +5.5 V 1

–0.3 +3.9 V 2

Voltage on VDD pin with respect to VSS –0.3 +3.6 V

Maximum current on input and/or inactive output pin –5 +5 µA

Maximum output current from active output pin –25 +25 mA

8-pin Packages Maximum Ratings at 0°C to 70°C 

Total power dissipation 220 mW

Maximum current into VDD or out of VSS 60 mA

20-pin Packages Maximum Ratings at 0°C to 70°C 

Total power dissipation 430 mW

Maximum current into VDD or out of VSS 120 mA

28-pin Packages Maximum Ratings at 0°C to 70°C 

Total power dissipation 450 mW

Maximum current into VDD or out of VSS 125 mA

Notes: Operating temperature is specified in DC Characteristics.
1. This voltage applies to all pins except the following: VDD, AVDD, pins supporting analog input (Port B[5:0], Port 

C[2:0]) and pins supporting the crystal oscillator (PA0 and PA1). On the 8-pin packages, this applies to all pins 
but VDD.

2. This voltage applies to pins on the 20/28 pin packages supporting analog input (Port B[5:0], Port C[2:0]) and pins 
supporting the crystal oscillator (PA0 and PA1). 
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ILED Controlled Current 
Drive

1.8 3 4.5 mA {AFS2,AFS1} = {0,0}.

2.8 7 10.5 mA {AFS2,AFS1} = {0,1}.

7.8 13 19.5 mA {AFS2,AFS1} = {1,0}.

12 20 30 mA {AFS2,AFS1} = {1,1}.

CPAD GPIO Port Pad 
Capacitance

– 8.02 – pF

CXIN XIN Pad Capaci-
tance

– 8.02 – pF

CXOUT XOUT Pad Capaci-
tance

– 9.52 – pF

IPU Weak Pull-up Cur-
rent

30 100 350 µA VDD = 3.0 V–3.6 V.

VRAM RAM Data Reten-
tion Voltage

TBD V Voltage at which RAM retains 
static values; no reading or writ-
ing is allowed.

Table 121. DC Characteristics (Continued)

Symbol Parameter

TA = –40°C to +105°C
(unless otherwise specified)

Units ConditionsMinimum Typical Maximum

Notes:
1. This condition excludes all pins that have on-chip pull-ups, when driven Low.
2. These values are provided for design guidance only and are not tested in production.
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G
GATED mode 89
general-purpose I/O 33
GPIO 4, 33

alternate functions 34
architecture 34
control register definitions 40
input data sample timing 204
interrupts 40
port A-C pull-up enable sub-registers 47, 48, 49
port A-H address registers 41
port A-H alternate function sub-registers 43
port A-H control registers 42
port A-H data direction sub-registers 43
port A-H high drive enable sub-registers 45
port A-H input data registers 50
port A-H output control sub-registers 44
port A-H output data registers 51
port A-H stop mode recovery sub-registers 46
port availability by device 33
port input timing 205
port output timing 206

H
H 177
HALT 180
halt mode 31, 180
hexadecimal number prefix/suffix 177

I
I2C 4
IM 176
immediate data 176
immediate operand prefix 177
INC 178
increment 178
increment word 178
INCW 178
indexed 177
indirect address prefix 177
indirect register 176

indirect register pair 176
indirect working register 176
indirect working register pair 176
infrared encoder/decoder (IrDA) 117
Instruction Set 174
instruction set, eZ8 CPU 174
instructions

ADC 178
ADCX 178
ADD 178
ADDX 178
AND 181
ANDX 181
arithmetic 178
BCLR 179
BIT 179
bit manipulation 179
block transfer 179
BRK 181
BSET 179
BSWAP 179, 181
BTJ 181
BTJNZ 181
BTJZ 181
CALL 181
CCF 179, 180
CLR 180
COM 181
CP 178
CPC 178
CPCX 178
CPU control 180
CPX 178
DA 178
DEC 178
DECW 178
DI 180
DJNZ 181
EI 180
HALT 180
INC 178
INCW 178
IRET 181
JP 181
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Customer Support

To share comments, get your technical questions answered, or report issues you may be 
experiencing with our products, please visit Zilog’s Technical Support page at 
http://support.zilog.com.

To learn more about this product, find additional documentation, or to discover other fac-
ets about Zilog product offerings, please visit the Zilog Knowledge Base at http://
zilog.com/kb or consider participating in the Zilog Forum at http://zilog.com/forum.

This publication is subject to replacement by a later edition. To determine whether a later 
edition exists, please visit the Zilog website at http://www.zilog.com.

http://support.zilog.com
http://zilog.com/kb
http://zilog.com/kb
http://zilog.com/forum
http://www.zilog.com

