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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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CPU and Peripheral Overview

The eZ8 CPU, Zilog’s latest 8-bit central processing unit (CPU), meets the continuing 
demand for faster and code-efficient microcontrollers. The eZ8 CPU executes a superset 
of the original Z8 instruction set. The eZ8 CPU features include:

• Direct register-to-register architecture allows each register to function as an 
accumulator, improving execution time and decreasing the required program memory

• Software stack allows much greater depth in subroutine calls and interrupts than 
hardware stacks

• Compatible with existing Z8 code

• Expanded internal Register File allows access of up to 4 KB

• New instructions improve execution efficiency for code developed using higher-level 
programming languages, including C

• Pipelined instruction fetch and execution

• New instructions for improved performance including BIT, BSWAP, BTJ, CPC, LDC, 
LDCI, LEA, MULT, and SRL

• New instructions support 12-bit linear addressing of the Register File

• Up to 10 MIPS operation

• C-Compiler friendly

• 2 to 9 clock cycles per instruction

For more information about the eZ8 CPU, refer to the eZ8 CPU Core User Manual 
(UM0128) available for download at www.zilog.com.

General-Purpose I/O

F0823 Series features 6 to 24 port pins (Ports A–C) for general-purpose I/O (GPIO). The 
number of GPIO pins available is a function of package. Each pin is individually program-
mable. 5 V-tolerant input pins are available on all I/Os on 8-pin devices, most I/Os on other 
package types.

Flash Controller

The Flash Controller programs and erases Flash memory. The Flash Controller supports 
protection against accidental program and erasure, as well as factory serialization and read 
protection.
PS024315-1011 P R E L I M I N A R Y CPU and Peripheral Overview
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returns FFH. Writing to these unimplemented Program Memory addresses produces no 
effect. Table 6 describes the Program Memory maps for the Z8 Encore! XP F0823 Series 
products.

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

Program Memory Address (Hex) Function

Z8F0823 and Z8F0813 Products

0000–0001 Flash Option Bits

0002–0003 Reset Vector

0004–0005 WDT Interrupt Vector

0006–0007 Illegal Instruction Trap

0008–0037 Interrupt Vectors*

0038–003D Oscillator Fail Traps*

003E–0FFF Program Memory

Z8F0423 and Z8F0413 Products

0000–0001 Flash Option Bits

0002–0003 Reset Vector

0004–0005 WDT Interrupt Vector

0006–0007 Illegal Instruction Trap

0008–0037 Interrupt Vectors*

0038–003D Oscillator Fail Traps*

003E–0FFF Program Memory

Z8F0223 and Z8F0213 Products

0000–0001 Flash Option Bits

0002–0003 Reset Vector

0004–0005 WDT Interrupt Vector

0006–0007 Illegal Instruction Trap

0008–0037 Interrupt Vectors*

0038–003D Oscillator Fail Traps*

003E–07FF Program Memory

Note: *See the Trap and Interrupt Vectors in Order of Priority section on page 55 
for a list of the interrupt vectors and traps.
PS024315-1011 P R E L I M I N A R Y Program Memory
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Table 17. Port Alternate Function Mapping (Non 8-Pin Parts) 

Port Pin Mnemonic Alternate Function Description
Alternate Function 
Set Register AFS1

Port A1 PA0 T0IN/T0OUT Timer 0 Input/Timer 0 Output Complement N/A

Reserved

PA1 T0OUT Timer 0 Output

Reserved

PA2 DE0 UART 0 Driver Enable

Reserved

PA3 CTS0 UART 0 Clear to Send

Reserved

PA4 RXD0/IRRX0 UART 0 / IrDA 0 Receive Data

Reserved

PA5 TXD0/IRTX0 UART 0 / IrDA 0 Transmit Data

Reserved

PA6 T1IN/T1OUT2 Timer 1 Input/Timer 1 Output Complement

Reserved

PA7 T1OUT Timer 1 Output

Reserved
Notes:

1. Because there is only a single alternate function for each Port A pin, the Alternate Function Set registers are not 
implemented for Port A. Enabling alternate function selections as described in the Port A–C Alternate Function 
Subregisters section on page 43 automatically enables the associated alternate function.

2. Whether PA0/PA6 take on the timer input or timer output complement function depends on the timer configura-
tion as described in the Timer Pin Signal Operation section on page 83.

3. Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, alternate function selection as described in 
the Port A–C Alternate Function Subregisters section on page 43 must also be enabled.

4. VREF is available on PB5 in 28-pin products only.
5. Because there are at most two choices of alternate function for any pin of Port C, the Alternate Function Set reg-

ister AFS2 is implemented but not used to select the function. Also, Alternate Function selection as described in 
the Port A–C Alternate Function Subregisters section on page 43 must also be enabled.

6. VREF is available on PC2 in 20-pin parts only.
PS024315-1011 P R E L I M I N A R Y GPIO Alternate Functions
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Port A–C Control Registers

The Port A–C Control registers set the GPIO port operation. The value in the correspond-
ing Port A–C Address Register determines which subregister is read from or written to by 
a Port A–C Control Register transaction; see Table 21.

05H Stop Mode Recovery Source Enable.

06H Pull-up Enable.

07H Alternate Function Set 1.

08H Alternate Function Set 2.

09H–FFH No function.

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

Bit 7 6 5 4 3 2 1 0

Field PCTL

RESET 00H

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

Address FD1H, FD5H, FD9H

Bit Description 

[7:0]
PCTL

Port Control
The Port Control Register provides access to all subregisters that configure the GPIO Port 
operation.

Table 20. PADDR[7:0] Subregister Functions

PADDR[7:0] Port Control Subregister Accessible Using the Port A–C Control Registers
PS024315-1011 P R E L I M I N A R Y GPIO Control Register Definitions
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Port A–C Input Data Registers

Reading from the Port A–C Input Data registers (Table 30) returns the sampled values 
from the corresponding port pins. The Port A–C Input Data registers are read-only. The 
value returned for any unused ports is 0. Unused ports include those missing on the 8- and 
28-pin packages, as well as those missing on the ADC-enabled 28-pin packages.

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

Bit 7 6 5 4 3 2 1 0

Field PIN7 PIN6 PIN5 PIN4 PIN3 PIN2 PIN1 PIN0

RESET X X X X X X X X

R/W R R R R R R R R

Address FD2H, FD6H, FDAH

Bit Description 

[7:0]
PxIN

Port Input Data
Sampled data from the corresponding port pin input.
0 = Input data is logical 0 (Low).
1 = Input data is logical 1 (High). 

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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Interrupt Request 2 Register

The Interrupt Request 2 (IRQ2) register (Table 38) stores interrupt requests for both vec-
tored and polled interrupts. When a request is presented to the interrupt controller, the cor-
responding bit in the IRQ2 Register becomes 1. If interrupts are globally enabled 
(vectored interrupts), the interrupt controller passes an interrupt request to the eZ8 CPU. If 
interrupts are globally disabled (polled interrupts), the eZ8 CPU can read the Interrupt 
Request 2 Register to determine if any interrupt requests are pending. 

IRQ0 Enable High and Low Bit Registers

Table 39 describes the priority control for IRQ0. The IRQ0 Enable High and Low Bit reg-
isters (Table 40 and Table 41) form a priority-encoded enabling for interrupts in the Inter-
rupt Request 0 Register. Priority is generated by setting bits in each register.

Table 38. Interrupt Request 2 Register (IRQ2)

Bit 7 6 5 4 3 2 1 0

Field Reserved PC3I PC2I PC1I PC0I

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 FC6H

Bit Description 

[7:4] Reserved
These bits are reserved and must be programmed to 0000.

[3:0]
PCxI

Port C Pin x Interrupt Request
0 = No interrupt request is pending for GPIO Port C pin x.
1 = An interrupt request from GPIO Port C pin x is awaiting service.

Note: x indicates the specific GPIO Port C pin number (3–0).

Table 39. IRQ0 Enable and Priority Encoding

IRQ0ENH[x] IRQ0ENL[x] Priority Description

0 0 Disabled Disabled

0 1 Level 1 Low

1 0 Level 2 Nominal

1 1 Level 3 High

Note: where x indicates the register bits from 0–7.
PS024315-1011 P R E L I M I N A R Y Interrupt 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=
PS024315-1011 P R E L I M I N A R Y Operation
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Timer 0–1 PWM High and Low Byte Registers

The Timer 0–1 PWM High and Low Byte (TxPWMH and TxPWML) registers (Table 55 
and Table 56) control pulse-width modulator (PWM) operations. These registers also store 
the capture values for the CAPTURE and CAPTURE/COMPARE modes.

Timer 0–1 Control Registers

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

Timer 0–1 Control Register 0

The Timer Control Register 0 (TxCTL0) and Timer Control Register 1 (TxCTL1) deter-
mine the timer operating mode. It also includes a programmable PWM deadband delay, 

Table 55. Timer 0–1 PWM High Byte Register (TxPWMH)

Bit 7 6 5 4 3 2 1 0

Field PWMH

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 F04H, F0CH

Table 56. Timer 0–1 PWM Low Byte Register (TxPWML)

Bit 7 6 5 4 3 2 1 0

Field PWML

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 F05H, F0DH

Bit Description 

[7:0]
PWMH, 
PWML

Pulse-Width Modulator High and Low Bytes
These two bytes, {PWMH[7:0], PWML[7:0]}, form a 16-bit value that is compared to the current 
16-bit timer count. When a match occurs, the PWM output changes state. The PWM output 
value is set by the TPOL bit in the Timer Control Register (TxCTL1) 
register.

These TxPWMH and TxPWML registers also store the 16-bit captured timer value when oper-
ating in CAPTURE or CAPTURE/COMPARE modes.
PS024315-1011 P R E L I M I N A R Y Timer Control Register Definitions
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Watchdog Timer

The Watchdog Timer (WDT) protects against corrupt or unreliable software, power faults, 
and other system-level problems which can place Z8 Encore! XP F0823 Series devices 
into unsuitable operating states. The features of Watchdog Timer include:

• On-chip RC oscillator

• A selectable time-out response: reset or interrupt

• 24-bit programmable time-out value

Operation
The WDT is a retriggerable one-shot timer that resets or interrupts F0823 Series devices 
when the WDT reaches its terminal count. The Watchdog Timer uses a dedicated on-chip 
RC oscillator as its clock source. The Watchdog Timer operates in only two modes: ON 
and OFF. Once enabled, it always counts and must be refreshed to prevent a time-out. Per-
form an enable by executing the WDT instruction or by setting the WDT_AO Flash Option 
Bit. The WDT_AO bit forces the Watchdog Timer to operate immediately upon reset, even if 
a WDT instruction has not been executed.

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

where the WDT reload value is the decimal value of the 24-bit value given by 
{WDTU[7:0], WDTH[7:0], WDTL[7:0]} and the typical Watchdog Timer RC oscillator 
frequency is 10 kHz. The Watchdog Timer cannot be refreshed after it reaches 000002H. 
The WDT Reload Value must not be set to values below 000004H. Table 59 provides 
information about approximate time-out delays for the minimum and maximum WDT 
reload values.

Table 59. Watchdog Timer Approximate Time-Out Delays

WDT Reload Value 
(Hex)

WDT Reload Value 
(Decimal)

Approximate Time-Out Delay
(with 10 kHz typical WDT oscillator frequency)

Typical Description

000004 4 400 s Minimum time-out delay

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

WDT Time-out Period (ms)
WDT Reload Value

10
------------------------------------------=
PS024315-1011 P R E L I M I N A R Y Watchdog Timer
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WDT Reset in NORMAL Operation

If configured to generate a Reset when a time-out occurs, the Watchdog Timer forces the 
device into the System Reset state. The WDT status bit in the Watchdog Timer Control 
Register is set to 1. For more information about System Reset, see the Reset and Stop 
Mode Recovery chapter on page 21.

WDT Reset in STOP Mode

If configured to generate a Reset when a time-out occurs and the device is in STOP Mode, 
the Watchdog Timer initiates a Stop Mode Recovery. Both the WDT status bit and the 
STOP bit in the Watchdog Timer Control Register are set to 1 following WDT time-out in 
STOP Mode. For more information, see the Reset and Stop Mode Recovery chapter on 
page 21.

Watchdog Timer Reload Unlock Sequence

Writing the unlock sequence to the Watchdog Timer Control Register (WDTCTL) address 
unlocks the three Watchdog 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. The following sequence is required to 
unlock the Watchdog Timer Reload Byte Registers (WDTU, WDTH, and WDTL) for 
write access.

1. Write 55H to the Watchdog Timer Control Register (WDTCTL).

2. Write AAH to the Watchdog Timer Control Register (WDTCTL).

3. Write the Watchdog Timer Reload Upper Byte register (WDTU).

4. Write the Watchdog Timer Reload High Byte register (WDTH).

5. Write the Watchdog Timer Reload Low Byte register (WDTL).

All three Watchdog Timer Reload registers must be written in the order just listed. There 
must be no other register writes between each of these operations. If a register write 
occurs, the lock state machine resets and no further writes can occur unless the sequence is 
restarted. The value in the Watchdog Timer Reload registers is loaded into the counter 
when the Watchdog Timer is first enabled and every time a WDT instruction is executed.

Watchdog Timer Control Register Definitions
This section defines the features of the following Watchdog Timer Control registers.

Watchdog Timer Control Register (WDTCTL): see page 94

Watchdog Timer Reload Upper Byte Register (WDTU): see page 95
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 output of the ADC is an 11-bit, signed, two’s-complement digital value. The output 
generally ranges from 0 to +1023, but offset errors can cause small negative values.

The ADC registers return 13 bits of data, but the two LSBs are intended for compensation 
use only. When the compensation routine is performed on the 13 bit raw ADC value, two 
bits of resolution are lost because of a rounding error. As a result, the final value is an 11- 
bit number.

Figure 19. Analog-to-Digital Converter Block Diagram

Analog Input
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Internal Voltage
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Analog Input
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2
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ANA7
ANA6
ANA5
ANA4
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VREFEXT
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4
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Trim Bit Data Register

The Trim Bid Data (TRMDR) register contains the read or write data for access to the trim 
option bits.

Flash Option Bit Address Space
The first two bytes of Flash program memory at addresses 0000H and 0001H are reserved 
for the user-programmable Flash option bits.

Table 88. Trim Bit Data Register (TRMDR)

Bit 7 6 5 4 3 2 1 0

Field TRMDR: Trim Bit Data

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 FF7H

Table 89. Flash Option Bits at Program Memory Address 0000H 

Bit 7 6 5 4 3 2 1 0

Field WDT_RES WDT_AO Reserved VBO_AO FRP Reserved FWP

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

Address Program Memory 0000H

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

Bit Description 

[7]
WDT_RES

Watchdog Timer Reset
0 = Watchdog Timer time-out generates an interrupt request. Interrupts must be globally 

enabled for the eZ8 CPU to acknowledge the interrupt request.
1 = Watchdog Timer time-out causes a system reset. This setting is the default for unpro-

grammed (erased) Flash.

[6]
WDT_AO

Watchdog Timer Always ON
0 = Watchdog Timer is automatically enabled upon application of system power. Watchdog 

Timer can not be disabled.
1 = Watchdog Timer is enabled upon execution of the WDT instruction. Once enabled, the 

Watchdog Timer can only be disabled by a Reset or Stop Mode Recovery. This setting is 
the default for unprogrammed (erased) Flash.

[5:4] Reserved
These bits are reserved and must be programmed to 11 during writes, and to 11 when read.
PS024315-1011 P R E L I M I N A R Y Flash Option Bit Address Space
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On-Chip Debugger Commands
The host communicates to the OCD by sending OCD commands using the DBG interface. 
During normal operation, only a subset of the OCD commands are available. In DEBUG 
Mode, all OCD commands become available unless the user code and control registers are 
protected by programming the Flash Read Protect Option bit (FRP). The Flash Read Pro-
tect Option bit prevents the code in memory from being read out of Z8 Encore! XP F0823 
Series products. When this option is enabled, several of the OCD commands are disabled.

Table 101 is a summary of the OCD commands. Each OCD command is described in fur-
ther detail in the pages that follow this table. Table 102 on page 167 also indicates those 
commands that operate when the device is not in DEBUG Mode (normal operation) and 
those commands that are disabled by programming the Flash Read Protect Option bit.

 
Table 101. OCD Commands 

Debug Command
Command

Byte 
Enabled when not 
in DEBUG Mode?

Disabled by Flash Read Protect 
Option Bit

Read OCD Revision 00H Yes –

Reserved 01H – –

Read OCD Status Register 02H Yes –

Read Runtime Counter 03H – –

Write OCD Control Register 04H Yes Cannot clear DBGMODE bit.

Read OCD Control Register 05H Yes –

Write Program Counter 06H – Disabled.

Read Program Counter 07H – Disabled.

Write Register 08H – Only writes of the Flash Memory Con-
trol registers are allowed. Additionally, 
only the Mass Erase command is 
allowed to be written to the Flash Con-
trol Register.

Read Register 09H – Disabled.

Write Program Memory 0AH – Disabled.

Read Program Memory 0BH – Disabled.

Write Data Memory 0CH – Yes.

Read Data Memory 0DH – –

Read Program Memory CRC 0EH – –

Reserved 0FH – –

Step Instruction 10H – Disabled.

Stuff Instruction 11H – Disabled.

Execute Instruction 12H – Disabled.

Reserved 13H–FFH – –
PS024315-1011 P R E L I M I N A R Y On-Chip Debugger Commands
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conditions, do not enable the clock failure circuitry (POFEN must be deasserted in the 
OSCCTL Register).

Watchdog Timer Failure

In the event of a Watchdog Timer oscillator failure, a similar non-maskable interrupt-like 
event is issued. This event does not trigger an attendant clock switch-over, but alerts the 
CPU of the failure. After a Watchdog Timer failure, it is no longer possible to detect a pri-
mary oscillator failure. The failure detection circuitry does not function if the Watchdog 
Timer is used as the primary oscillator or if the Watchdog Timer oscillator has been dis-
abled. For either of these cases, it is necessary to disable the detection circuitry by deas-
serting the WDFEN bit of the OSCCTL Register.

The Watchdog Timer oscillator failure detection circuit counts system clocks while 
searching for a Watchdog Timer clock. The logic counts 8004 system clock cycles before 
determining that a failure has occurred. The system clock rate determines the speed at 
which the Watchdog Timer failure can be detected. A very slow system clock results in 
very slow detection times. 

It is possible to disable the clock failure detection circuitry as well as all functioning 
clock sources. In this case, the Z8 Encore! XP F0823 Series device ceases functioning 
and can only be recovered by Power-On Reset.

Oscillator Control Register Definitions
The following section provides the bit definitions for the Oscillator Control Register.

Oscillator Control Register

The Oscillator Control Register (OSCCTL) enables/disables the various oscillator circuits, 
enables/disables the failure detection/recovery circuitry and selects the primary oscillator, 
which becomes the system clock.

The Oscillator Control Register must be unlocked before writing. Writing the two step 
sequence E7H followed by 18H to the Oscillator Control Register unlocks it. The register 
is locked at successful completion of a register write to the OSCCTL.

Caution:
PS024315-1011 P R E L I M I N A R Y Oscillator Control Register Definitions



Z8 Encore! XP® F0823 Series
Product Specification

185
DA dst dst ← DA(dst) R 40 * * * X – – 2 2

IR 41 2 3

DEC dst dst ← dst - 1 R 30 – * * * – – 2 2

IR 31 2 3

DECW dst dst ← dst - 1 RR 80 – * * * – – 2 5

IRR 81 2 6

DI IRQCTL[7]  0 8F – – – – – – 1 2

DJNZ dst, RA dst  dst – 1
if dst  0
   PC  PC + X

r 0A-FA – – – – – – 2 3

EI IRQCTL[7]  1 9F – – – – – – 1 2

HALT HALT Mode 7F – – – – – – 1 2

INC dst dst  dst + 1 R 20 – * * – – – 2 2

IR 21 2 3

r 0E-FE 1 2

INCW dst dst  dst + 1 RR A0 – * * * – – 2 5

IRR A1 2 6

IRET FLAGS  @SP
SP  SP + 1
PC  @SP
SP  SP + 2
IRQCTL[7]  1

BF * * * * * * 1 5

JP dst PC  dst DA 8D – – – – – – 3 2

IRR C4 2 3

JP cc, dst if cc is true
   PC  dst

DA 0D-FD – – – – – – 3 2

JR dst PC  PC + X DA 8B – – – – – – 2 2

JR cc, dst if cc is true
   PC  PC + X

DA 0B-FB – – – – – – 2 2

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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LD dst, rc dst  src r IM 0C-FC – – – – – – 2 2

r X(r) C7 3 3

X(r)  r D7 3 4

r Ir E3 2 3

R R E4 3 2

R IR E5 3 4

R IM E6 3 2

IR IM E7 3 3

Ir r F3 2 3

IR R F5 3 3

LDC dst, src dst  src r Irr C2 – – – – – – 2 5

Ir Irr C5 2 9

Irr r D2 2 5

LDCI dst, src dst  src
r  r + 1
rr  rr + 1

Ir Irr C3 – – – – – – 2 9

Irr Ir D3 2 9

LDE dst, src dst  src r Irr 82 – – – – – – 2 5

Irr r 92 2 5

LDEI dst, src dst  src
r  r + 1
rr  rr + 1

Ir Irr 83 – – – – – – 2 9

Irr Ir 93 2 9

LDWX dst, src dst  src ER ER 1FE8 – – – – – – 5 4

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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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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LD 180
LDC 180
LDCI 179, 180
LDE 180
LDEI 179
LDX 180
LEA 180
load 180
logical 181
MULT 179
NOP 180
OR 181
ORX 181
POP 180
POPX 180
program control 181
PUSH 180
PUSHX 180
RCF 179, 180
RET 181
RL 181
RLC 181
rotate and shift 181
RR 182
RRC 182
SBC 179
SCF 179, 180
SRA 182
SRL 182
SRP 180
STOP 180
SUB 179
SUBX 179
SWAP 182
TCM 179
TCMX 179
TM 179
TMX 179
TRAP 181
Watchdog Timer refresh 180
XOR 181
XORX 181

instructions, eZ8 classes of 178
interrupt control register 68

Interrupt Controller 54
interrupt controller

architecture 54
interrupt assertion types 57
interrupt vectors and priority 57
operation 56
register definitions 59
software interrupt assertion 58

interrupt edge select register 66
interrupt request 0 register 59
interrupt request 1 register 60
interrupt request 2 register 61
interrupt return 181
interrupt vector listing 54
interrupts

UART 105
IR 176
Ir 176
IrDA

architecture 117
block diagram 117
control register definitions 120
operation 117
receiving data 119
transmitting data 118

IRET 181
IRQ0 enable high and low bit registers 61
IRQ1 enable high and low bit registers 63
IRQ2 enable high and low bit registers 65
IRR 176
Irr 176

J
JP 181
jump, conditional, relative, and relative conditional 

181

L
LD 180
LDC 180
LDCI 179, 180
LDE 180
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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
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